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Preface

Java is one of the most prevalent programming languages today, powering everything from 
enterprise applications to mobile platforms. Whether you are just starting your programming 
journey or transitioning to Java from another language, Java Crash Course is your essential 
guide to mastering this powerful language.

This book takes you step-by-step from the basics of Java syntax, data types, and control 
structures, through core object-oriented programming (OOP) concepts, to advanced topics 
like concurrency, streams, and graphical user interfaces (GUIs). Along the way, you will learn 
how to handle exceptions, work with collections, connect to databases, and gain experience 
with modern Java features such as lambdas and functional programming. Hands-on exercises, 
real-world projects, and clear examples can reinforce your understanding and provide practical 
skills you can apply immediately.

By the end of this book, you should not only have a deep understanding of Java, but also the 
confidence to build scalable, efficient applications and tackle real-world coding challenges 
with ease. Whether you are a student, developer, or IT professional, this crash course can 
equip you with the skills to succeed in your career.

Chapter 1: Introduction to Java Programming- This chapter introduces the Java programming 
language and its ecosystem. The chapter begins with a brief history of Java, how it has 
evolved, and how it has maintained relevance in the modern software development industry. 
The benefits of learning Java have never been greater, especially in today's world of enterprise 
applications, cloud computing, and mobile development. This chapter also walks you through 
setting up your development environment, including installing the Java Development Kit 
(JDK) and configuring an integrated development environment (IDE). Finally, you will have 
the opportunity to write and run your first Java program, giving you hands-on experience 
with the language from the very start.

Chapter 2: Core Java Concepts- This chapter explores the foundational concepts that every 
Java programmer must master. Starting with data types and variables, the chapter covers 
how Java handles information, followed by a look at operators and control structures that 
form the basis of decision-making and logic in programs. The chapter explores how to write 
methods, understanding parameters, return types, and scope, which are essential for building 
reusable code. By the end of this chapter, you should have a solid grasp of core Java syntax and 
functionality and be ready to tackle more complex problems.
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Chapter 3: Object-oriented Programming Basics- This chapter introduces OOP, one of the 
key paradigms that make Java a versatile and powerful language. Coverage includes the 
fundamental OOP principles of encapsulation, inheritance, polymorphism, and abstraction. 
The chapter also covers how to define and use classes and objects, manage constructors and 
overloading, and explore the super keyword to enhance code reusability and maintainability. 
Through examples and hands-on practice, this chapter shows you how to apply these principles 
to design robust, scalable software applications.

Chapter 4: Advanced OOP Concepts- Building on the basics of OOP, this chapter explores 
advanced topics like interfaces and abstract classes, which provide flexibility and extensibility 
in Java design. The chapter demonstrates how to implement multiple inheritance using 
interfaces and explores functional interfaces and default methods, which are powerful modern 
Java tools. The chapter also covers lambdas and method references, which simplify functional 
programming in Java, making your code cleaner and more concise. By the end of this chapter, 
you should have a deeper understanding of how to structure large, complex applications with 
an object-oriented approach.

Chapter 5: Handling Errors and Exceptions- Effective error handling is crucial for creating 
robust Java applications, and this chapter introduces you to Java’s sophisticated exception 
handling system. The chapter explores the difference between checked and unchecked 
exceptions, how to use try-catch-finally blocks, and how to throw and handle exceptions 
in your code. Additionally, you can learn how to create custom exceptions and implement 
best practices for handling errors. The aim of this chapter is to help ensure you can handle 
unexpected issues gracefully and build applications that fail safely and informatively.

Chapter 6: Data Structures and Collections- This chapter explores data structures, beginning 
with arrays and array lists, and extending into the Java Collections Framework (JCF). 
Coverage includes how to work with lists, sets, maps, and queues, helping you to understand 
when to use each. The chapter also covers sorting and searching collections and the role of 
iterators and enhanced for loops. You can learn how to compare objects using Comparable and 
Comparator interfaces and leverage Java's utility classes to simplify collection management. 
Mastering these structures can help enable you to write efficient, scalable code for handling 
large datasets.

Chapter 7: Concurrency and Multithreading- Concurrency is a vital aspect of modern 
software, and this chapter introduces you to multithreading in Java. The chapter starts by 
explaining how to create and manage threads using the Thread class and the Runnable interface. 
From there, the chapter explores synchronization, locks, and the Executor framework, which 
simplify concurrent programming. The chapter also covers Java’s concurrency utilities like 
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CountDownLatch and CyclicBarrier, giving you tools to manage complex thread interactions. 
Best practices for writing thread-safe code are emphasized to help you avoid common pitfalls 
in concurrent programming.

Chapter 8: Streams and Functional Programming- This chapter focuses on functional 
programming in Java, particularly the Streams API introduced in Java 8. This chapter explains 
how to work with streams, performing operations like filtering, mapping, and reducing 
data in a functional style. The chapter also explores functional interfaces such as Predicate, 
Consumer, and Supplier, which power much of modern Java’s functional capabilities. Hands-
on opportunities are provided for working with lambdas and parallel streams to handle large 
datasets efficiently. By mastering these techniques, you can be better prepared to write cleaner, 
more efficient code.

Chapter 9: Input/Output- File handling is essential for many Java applications, and this 
chapter introduces you to Java’s I/O systems. The chapter explains how to read and write files 
using the java.nio package and explores streams for handling both character and byte data. 
The chapter also covers serialization and deserialization for storing and retrieving objects 
from files. Buffered and data streams are introduced for optimizing performance, giving you 
the skills to manage files efficiently and securely in your applications.

Chapter 10: Database Connectivity- This chapter covers connecting Java applications to 
databases using Java Database Connectivity (JDBC). The chapter shows how to setup JDBC 
in your projects, establish connections to databases, and execute SQL queries. The chapter 
also explains how to use prepared statements and callable statements for interacting with 
databases securely and efficiently. Additionally, the chapter explores how to handle database 
transactions in Java, ensuring consistency and reliability in your applications. Best practices 
for database operations are emphasized to ensure optimal performance.

Chapter 11: GUI Programming- GUIs allow users to interact with applications visually, and 
this chapter introduces you to JavaFX, Java’s modern GUI framework. The chapter explains 
how to setup JavaFX in your environment and work with the scene graph to create visually 
appealing layouts. The chapter also covers handling user events, creating controls like buttons 
and text fields, and binding properties to enhance your application's interactivity. By the end 
of this chapter, you should be able to build simple, functional GUI applications in Java.

Chapter 12: Modern Java Features- Java has evolved significantly over the years, and this 
chapter explores the most important recent Java features. You will have the opportunity to 
work with streams and lambdas, explore Project Jigsaw’s modules, and dive into features from 
the latest Java releases like JEP 477 (implicitly declared classes and instance main methods). 
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This chapter also includes best practices for modern Java development, covering the latest 
tools and techniques for writing efficient, maintainable code.

Chapter 13: Debugging, Testing, and Deployment- Once our Java code is written, we must 
be able to debug, test, deploy, and support our applications. This chapter shows you how to 
debug Java programs using IDE tools and logging. You can learn how to write unit tests using 
JUnit and apply test-driven development (TDD) principles to ensure your code is reliable. 
Finally, the chapter covers packaging and deploying Java applications using build tools like 
Maven and Gradle, helping to prepare you to release production-ready software.

Chapter 14: Real-world Java Projects- This chapter provides you the opportunity to apply 
the skills you learned in earlier chapters to real-world Java projects. This starts by building 
a simple command-line application, then progressing to a database application using JDBC 
and a JavaFX-based GUI application.You will have the opportunity to tackle a multithreaded 
data processor and write a functional program using streams and lambdas. These projects are 
designed to help reinforce your understanding of key Java concepts while giving you practical 
experience that can be applied in real-world development scenarios.

Chapter 15: Conclusion and Next Steps- The final chapter recaps the key concepts covered 
in the book and provides guidance on how to continue learning Java beyond this book. The 
chapter includes advice on preparing for industry certifications, along with resources to 
further deepen your knowledge. The chapter also looks ahead to trends in Java development, 
helping to ensure you stay current in this fast-evolving field.
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Code Bundle and the Coloured Images of the book:
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Errata
We take immense pride in our work at BPB Publications and follow best practices to ensure the 
accuracy of our content to provide an indulging reading experience to our subscribers. Our 
readers are our mirrors, and we use their inputs to reflect and improve upon human errors, 
if any, that may have occurred during the publishing processes involved. To let us maintain 
the quality and help us reach out to any readers who might be having difficulties due to any 
unforeseen errors, please write to us at: errata@bpbonline.com

Your support, suggestions and feedback are highly appreciated by the BPB Publications’ 
Family.

Get in touch with us at: business@bpbonline.com for more details.
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author for, or submit your own idea.
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a review on the site that you purchased it from? Potential readers can then see 
and use your unbiased opinion to make purchase decisions. We at BPB can 
understand what you think about our products, and our authors can see your 
feedback on their book. Thank you!

For more information about BPB, please visit www.bpbonline.com.

Join our Discord space
Join our Discord workspace for latest updates, offers, tech happenings around the world, new 
releases, and sessions with the authors:

https://discord.bpbonline.com



    xiii

Table of Contents

	 1.	 Introduction to Java Programming............................................................................................. 1
	 Introduction............................................................................................................................... 1
	 Structure..................................................................................................................................... 1
	 Objectives.................................................................................................................................. 2
	 Overview of Java...................................................................................................................... 2
	 Key features.......................................................................................................................... 2
	 Java architecture................................................................................................................... 3
	 Java platforms....................................................................................................................... 4
	 History and evolution of Java................................................................................................. 4
	 Rapid adoption..................................................................................................................... 4
	 Oracle years.......................................................................................................................... 5
	 Ready for the future.............................................................................................................. 5
	 Importance of Java................................................................................................................... 5
	 Java’s relevance to modern software development............................................................ 6
	 New paradigms.................................................................................................................... 6
	 Security................................................................................................................................ 6
	 Setting up the development environment............................................................................ 7
	 Downloading and installing the JDK.................................................................................. 7
	 Setting up environment variables........................................................................................ 8
	 Verify your installation................................................................................................. 9
	 Choosing and configuring an IDE....................................................................................... 9
	 Downloading and installing VS Code........................................................................ 10
	 Installing the Java extension pack............................................................................... 10
	 Writing and running your first Java program.................................................................... 12
	 Writing a Java program...................................................................................................... 12
	 Running a Java program.................................................................................................... 12
	 Conclusion............................................................................................................................... 13
	 Points to remember................................................................................................................ 13
	 Case studies............................................................................................................................. 13



xiv      

	 Multiple choice questions..................................................................................................... 15
	 Answers.............................................................................................................................. 16
	 Questions................................................................................................................................. 16
	 Challenges............................................................................................................................... 16
	 Self-assessment....................................................................................................................... 18
	 Answers.............................................................................................................................. 18

	 2.	 Core Java Concepts...................................................................................................................... 21
	 Introduction............................................................................................................................. 21
	 Structure................................................................................................................................... 21
	 Objectives................................................................................................................................ 22
	 Data types and variables....................................................................................................... 22
	 Variables............................................................................................................................. 22
	 Variable naming conventions...................................................................................... 22
	 Constants..................................................................................................................... 23
	 Data types.......................................................................................................................... 23
	 Primitive data types.................................................................................................... 24
	 Reference data types.................................................................................................... 24
	 Declaring variables............................................................................................................. 24
	 Variable scope..................................................................................................................... 25
	 Local variables............................................................................................................. 25
	 Instance variables........................................................................................................ 25
	 Class variables............................................................................................................. 26
	 Typecasting and conversion............................................................................................... 26
	 Implicit casting............................................................................................................ 26
	 Explicit casting............................................................................................................ 27
	 Converting between integers and strings................................................................... 27
	 Arithmetic operators.......................................................................................................... 28
	 Assignment operators........................................................................................................ 29
	 Bitwise operators................................................................................................................ 30
	 Logical operators................................................................................................................ 30
	 Relational operators............................................................................................................ 31



    xv

	 Ternary operator................................................................................................................. 34
	 Unary operators................................................................................................................. 34
	 Control structures................................................................................................................... 36
	 Conditional statements...................................................................................................... 36
	 If......................................................................................................................................... 36
	 If-else............................................................................................................................ 37
	 Else-if........................................................................................................................... 37
	 Switch.......................................................................................................................... 37
	 Looping............................................................................................................................... 38
	 For................................................................................................................................ 38
	 While............................................................................................................................ 38
	 Do-while...................................................................................................................... 39
	 Branching........................................................................................................................... 39
	 Break................................................................................................................................... 39
	 Continue...................................................................................................................... 39
	 Return.......................................................................................................................... 40
	 Methods................................................................................................................................... 40
	 More on parameters............................................................................................................ 41
	 Scope................................................................................................................................... 42
	 Detailed example......................................................................................................... 42
	 Best practices...................................................................................................................... 46
	 Conclusion............................................................................................................................... 46
	 Points to remember................................................................................................................ 47
	 Case studies............................................................................................................................. 49
	 Multiple choice questions..................................................................................................... 51
	 Answers.............................................................................................................................. 52
	 Questions................................................................................................................................. 52
	 Challenges............................................................................................................................... 53
	 Self-assessment....................................................................................................................... 55
	 Answers.............................................................................................................................. 55



xvi      

	 3.	 Object-oriented Programming Basics...................................................................................... 57
	 Introduction............................................................................................................................. 57
	 Structure................................................................................................................................... 57
	 Objectives................................................................................................................................ 58
	 Introduction to OOP principles............................................................................................ 58
	 Encapsulation..................................................................................................................... 58
	 Inheritance.......................................................................................................................... 59
	 Polymorphism.................................................................................................................... 60
	 Abstraction......................................................................................................................... 60
	 Defining and using classes and objects............................................................................... 60
	 Defining a class.................................................................................................................. 61
	 Creating an object............................................................................................................... 62
	 Initializing an object.......................................................................................................... 62
	 Manipulating attributes..................................................................................................... 64
	 Constructors and overloading.............................................................................................. 65
	 Constructor overloading use case....................................................................................... 66
	 Calling constructors........................................................................................................... 69
	 Benefits............................................................................................................................... 70
	 Inheritance and the super keyword..................................................................................... 70
	 Implementing inheritance.................................................................................................. 70
	 Full inheritance demonstration.......................................................................................... 73
	 Benefits............................................................................................................................... 74
	 Polymorphism and method overriding............................................................................... 74
	 Method overriding.............................................................................................................. 74
	 Dynamic method dispatch.................................................................................................. 75
	 Full implementation........................................................................................................... 76
	 Benefits............................................................................................................................... 77
	 Access modifiers and encapsulation................................................................................... 78
	 Private................................................................................................................................ 78
	 Protected............................................................................................................................. 80
	 Full implementation........................................................................................................... 80
	 Conclusion............................................................................................................................... 82



    xvii

	 Points to remember................................................................................................................ 82
	 Case studies............................................................................................................................. 83
	 Multiple choice questions..................................................................................................... 85
	 Answers.............................................................................................................................. 86
	 Questions................................................................................................................................. 86
	 Challenges............................................................................................................................... 87
	 Self-assessment....................................................................................................................... 90
	 Answers.............................................................................................................................. 90

	 4.	 Advanced OOP Concepts........................................................................................................... 93
	 Introduction............................................................................................................................. 93
	 Structure................................................................................................................................... 94
	 Objectives................................................................................................................................ 94
	 Introduction to interfaces...................................................................................................... 94
	 Syntax and implementation............................................................................................... 95
	 Multiple inheritance........................................................................................................... 97
	 Polymorphism.................................................................................................................... 98
	 Default and static methods................................................................................................. 99
	 Working with abstract classes............................................................................................. 100
	 Abstract class implementation......................................................................................... 100
	 Wrapping up abstract classes........................................................................................... 102
	 Multiple inheritance in Java via interfaces...................................................................... 102
	 Advantages and use cases................................................................................................ 103
	 Practical application......................................................................................................... 103
	 Functional interfaces and default methods...................................................................... 105
	 Default methods............................................................................................................... 105
	 Lambdas and method references....................................................................................... 106
	 Lambdas............................................................................................................................ 107
	 Method references............................................................................................................. 108
	 Use cases........................................................................................................................... 108
	 Object lifecycle.................................................................................................................. 109
	 Object creation................................................................................................................. 110



xviii      

	 Object use......................................................................................................................... 110
	 Object destruction.............................................................................................................111
	 Best practices.................................................................................................................... 112
	 Minimize object creation.................................................................................................. 112
	 Manage object references........................................................................................... 112
	 Explicitly close resources........................................................................................... 113
	 Example............................................................................................................................ 113
	 Conclusion............................................................................................................................. 114
	 Points to remember.............................................................................................................. 115
	 Case studies........................................................................................................................... 116
	 Multiple choice questions................................................................................................... 118
	 Answers............................................................................................................................ 119
	 Questions............................................................................................................................... 119
	 Challenges............................................................................................................................. 120
	 Self-assessment..................................................................................................................... 122
	 Answers............................................................................................................................ 122

	 5.	 Handling Errors and Exceptions............................................................................................. 125
	 Introduction........................................................................................................................... 125
	 Structure................................................................................................................................. 126
	 Objectives.............................................................................................................................. 126
	 Understanding Java exception hierarchy......................................................................... 126
	 Throwable class................................................................................................................ 126
	 Errors vs. exceptions........................................................................................................ 127
	 Throwable methods........................................................................................................... 129
	 Best practices.................................................................................................................... 129
	 Checked vs. unchecked exceptions.................................................................................... 130
	 Checked exceptions........................................................................................................... 130
	 Unchecked exceptions....................................................................................................... 131
	 Try-catch-finally blocks....................................................................................................... 132
	 Structure of try-catch-finally block.................................................................................. 132
	 Try block.................................................................................................................... 132



    xix

	 Catch block................................................................................................................. 133
	 Finally block.............................................................................................................. 133
	 Multiple catch blocks........................................................................................................ 134
	 Best practices and pitfalls................................................................................................. 135
	 Throwing exceptions and exception propagation........................................................... 135
	 Throwing exceptions........................................................................................................ 136
	 Exception propagation...................................................................................................... 136
	 Closer look at the throws keyword.................................................................................... 137
	 Best practices.................................................................................................................... 138
	 Creating custom exceptions................................................................................................ 139
	 Designing custom exceptions........................................................................................... 139
	 Using a custom checked exception................................................................................... 140
	 Custom unchecked exceptions.......................................................................................... 141
	 Best practices.................................................................................................................... 142
	 Testing exception handling................................................................................................. 142
	 Testing checked exceptions............................................................................................... 143
	 Testing unchecked exceptions........................................................................................... 144
	 Testing custom exceptions................................................................................................ 145
	 Exception properties validation........................................................................................ 146
	 Best practices.................................................................................................................... 147
	 Conclusion............................................................................................................................. 147
	 Points to remember.............................................................................................................. 148
	 Case studies........................................................................................................................... 149
	 Multiple choice questions................................................................................................... 151
	 Answers............................................................................................................................ 152
	 Questions............................................................................................................................... 152
	 Challenges............................................................................................................................. 153
	 Self-assessment..................................................................................................................... 155
	 Answers............................................................................................................................ 156
	 6.	 Data Structures and Collections.............................................................................................. 159
	 Introduction........................................................................................................................... 159
	 Structure................................................................................................................................. 159



xx      

	 Objectives.............................................................................................................................. 160
	 Introduction to arrays and ArrayLists............................................................................... 160
	 Implementing arrays........................................................................................................ 161
	 Implementing ArrayLists................................................................................................. 161
	 Java Collection Framework................................................................................................. 163
	 Collection operations........................................................................................................ 164
	 Working with iterators and enhanced for loops.............................................................. 164
	 Iterators............................................................................................................................ 164
	 Enhanced for loops........................................................................................................... 165
	 Sorting and searching collections....................................................................................... 166
	 Sorting collections............................................................................................................ 166
	 Searching collections........................................................................................................ 168
	 Comparable vs. Comparator.............................................................................................. 171
	 Comparable....................................................................................................................... 171
	 Comparator....................................................................................................................... 173
	 Combined use................................................................................................................... 174
	 Using Java’s utility classes.................................................................................................. 176
	 Primary utility classes..................................................................................................... 176
	 Dae................................................................................................................................... 177
	 Calendar........................................................................................................................... 177
	 Random............................................................................................................................ 178
	 Scanner............................................................................................................................. 179
	 Conclusion............................................................................................................................. 179
	 Points to remember.............................................................................................................. 179
	 Case studies........................................................................................................................... 181
	 Multiple choice questions................................................................................................... 182
	 Answers............................................................................................................................ 183
	 Questions............................................................................................................................... 183
	 Challenges............................................................................................................................. 184
	 Self-assessment..................................................................................................................... 186
	 Answers............................................................................................................................ 186



    xxi

	 7.	 Concurrency and Multithreading........................................................................................... 189
	 Introduction........................................................................................................................... 189
	 Structure................................................................................................................................. 189
	 Objectives.............................................................................................................................. 190
	 Introduction to Java multithreading.................................................................................. 190
	 Thread class and Runnable interface................................................................................. 192
	 Video game use case.......................................................................................................... 192
	 Thread class in a video game..................................................................................... 192
	 Runnable interface in a video game........................................................................... 193
	 Enterprise banking use case............................................................................................. 194
	 Thread class in enterprise banking............................................................................ 194
	 Runnable interface in enterprise banking................................................................. 195
	 Synchronization and locks.................................................................................................. 196
	 Using synchronization..................................................................................................... 197
	 Synchronization example.......................................................................................... 197
	 Using locks....................................................................................................................... 199
	 Locks example............................................................................................................ 199
	 Avoiding deadlocks with tryLock..................................................................................... 201
	 Example without blocking......................................................................................... 201
	 Example of time out................................................................................................... 202
	 Executor framework............................................................................................................ 204
	 Executor example for a video game.................................................................................. 205
	 Executor example for a banking application.................................................................... 206
	 ScheduledExecutorService example................................................................................. 206
	 Concurrency utilities............................................................................................................ 207
	 CountDownLatch............................................................................................................. 208
	 CyclicBarrier.................................................................................................................... 210
	 Semaphore........................................................................................................................ 212
	 Best practices for writing concurrent code....................................................................... 213
	 Conclusion............................................................................................................................. 215
	 Points to remember.............................................................................................................. 215
	 Case studies........................................................................................................................... 217



xxii      

	 Multiple choice questions................................................................................................... 219
	 Answers............................................................................................................................ 220
	 Questions............................................................................................................................... 220
	 Challenges............................................................................................................................. 221
	 Self-assessment..................................................................................................................... 224
	 Answers............................................................................................................................ 224

	 8.	 Streams and Functional Programming.................................................................................. 227
	 Introduction........................................................................................................................... 227
	 Structure................................................................................................................................. 228
	 Objectives.............................................................................................................................. 228
	 Introduction to Streams API............................................................................................... 228
	 Streams API advantages.................................................................................................. 229
	 Examples.......................................................................................................................... 229
	 Intermediate and terminal operations............................................................................... 230
	 Intermediate operations.................................................................................................... 230
	 Terminal operations.......................................................................................................... 231
	 Final thoughts on terminal operators............................................................................... 232
	 Functional interfaces............................................................................................................ 233
	 Functional interface examples.......................................................................................... 234
	 Using lambdas with streams.............................................................................................. 235
	 Lambada examples............................................................................................................ 235
	 Final thoughts on lambdas............................................................................................... 236
	 Parallel streams..................................................................................................................... 239
	 Considerations.................................................................................................................. 239
	 Implementation................................................................................................................ 239
	 Parallel streams examples................................................................................................ 240
	 Optional class and handling nulls..................................................................................... 241
	 Implementing the Optional class..................................................................................... 241
	 Optional class examples................................................................................................... 241
	 Final thoughts on the Optional class............................................................................... 242
	 Conclusion............................................................................................................................. 245



    xxiii

	 Points to remember.............................................................................................................. 245
	 Case studies........................................................................................................................... 246
	 Multiple choice questions................................................................................................... 248
	 Answers............................................................................................................................ 249
	 Questions............................................................................................................................... 249
	 Challenges............................................................................................................................. 250
	 Self-assessment..................................................................................................................... 252
	 Answers............................................................................................................................ 252

	 9.	 Input/Output............................................................................................................................... 255
	 Introduction........................................................................................................................... 255
	 Structure................................................................................................................................. 255
	 Objectives.............................................................................................................................. 256
	 Introduction to Java I/O...................................................................................................... 256
	 Overview of I/O streams.................................................................................................. 256
	 Introduction to character streams............................................................................. 257
	 Introduction to byte streams..................................................................................... 257
	 Importance of I/O in programming.................................................................................. 258
	 Handling user input.................................................................................................. 258
	 Managing file storage................................................................................................ 259
	 Buffered streams........................................................................................................ 259
	 Object persistence...................................................................................................... 259
	 Network communication........................................................................................... 260
	 Using the Scanner class for input....................................................................................... 260
	 Overview of the Scanner class.......................................................................................... 260
	 Reading input from the console........................................................................................ 262
	 Reading and parsing data from files................................................................................. 263
	 Common pitfalls and best practices.................................................................................. 265
	 Best practices............................................................................................................. 267
	 File handling with java.nio................................................................................................. 268
	 Basics of working with files in Java.................................................................................. 268
	 Reading and writing text files using java.nio.................................................................. 269



xxiv      

	 Working with serialization and deserialization............................................................... 272
	 Storing and retrieving objects from files.......................................................................... 272
	 Serialization............................................................................................................... 273
	 Deserialization........................................................................................................... 274
	 Serialization and deserialization examples...................................................................... 275
	 Appending serialized data without overwriting....................................................... 275
	 Handling class version changes................................................................................ 277
	 Improving performance with buffered streams.......................................................... 278
	 Buffered streams and data streams.................................................................................... 279
	 Using buffered streams for efficiency............................................................................... 280
	 Overview of DataInputStream and DataOutputStream................................................. 281
	 DataOutputStream................................................................................................... 282
	 DataInputStream...................................................................................................... 282
	 Handling character and byte streams............................................................................... 283
	 Difference between character and byte streams................................................................ 283
	 Character streams...................................................................................................... 284
	 Byte streams.............................................................................................................. 284
	 Use cases for each type of stream...................................................................................... 285
	 Usage of character streams........................................................................................ 285
	 Usage of byte streams................................................................................................ 286
	 Conclusion............................................................................................................................. 286
	 Points to remember.............................................................................................................. 287
	 Case studies........................................................................................................................... 288
	 Multiple choice questions................................................................................................... 290
	 Answers............................................................................................................................ 291
	 Questions............................................................................................................................... 291
	 Challenges............................................................................................................................. 292
	 Self-assessment..................................................................................................................... 294
	 Answers............................................................................................................................ 295

10.	 Database Connectivity.............................................................................................................. 297
Introduction........................................................................................................................................ 297



    xxv

	 Structure................................................................................................................................. 298
	 Objectives.............................................................................................................................. 298
	 Introduction to databases for Java applications.............................................................. 298
	 Overview of relational databases...................................................................................... 298
	 Storing and managing structured data............................................................................ 300
	 Data consistency....................................................................................................... 300
	 Managing relationships............................................................................................. 301
	 Storing and managing data....................................................................................... 301
	 Optimizing data storage............................................................................................ 302
	 mportance of databases in Java applications.................................................................... 303
	 Persistent data storage.............................................................................................. 303
	 Efficient searches....................................................................................................... 303
	 Data consistency and integrity................................................................................. 304
	 Multi-user access....................................................................................................... 304
	 Scalability.................................................................................................................. 305
	 Security..................................................................................................................... 305
	 Working with databases in Java......................................................................................... 305
	 Basic SQL operations....................................................................................................... 306
	 Retrieving data.......................................................................................................... 306
	 Adding data............................................................................................................... 306
	 Updating data............................................................................................................ 306
	 Deleting data............................................................................................................. 307
	 Executing SQL queries .................................................................................................... 307
	 Using SQLite................................................................................................................... 308
	 Creating the Bougie Books database................................................................................. 310
	 Using JDBC for database connectivity.............................................................................. 311
	 Transaction management.................................................................................................... 312
	 Database operations best practices.................................................................................... 314
	 Preventing SQL injection................................................................................................ 314
	 Optimizing query performance........................................................................................ 315
	 Managing database connections...................................................................................... 316
	 Handling query results.................................................................................................... 316



xxvi      

	 Handle errors and exceptions........................................................................................... 317
	 Conclusion............................................................................................................................. 318
	 Points to remember.............................................................................................................. 318
	 Case studies........................................................................................................................... 320
	 Multiple choice questions................................................................................................... 322
	 Answers............................................................................................................................ 323
	 Questions............................................................................................................................... 323
	 Challenges............................................................................................................................. 324
	 Self-assessment..................................................................................................................... 326
	 Answers............................................................................................................................ 327

11.	 GUI Programming...................................................................................................................... 329
	 Introduction........................................................................................................................... 329
	 Structure................................................................................................................................. 330
	 Objectives.............................................................................................................................. 330
	 Basics of JavaFX.................................................................................................................... 330
	 Architecture...................................................................................................................... 331
	 PFT planning................................................................................................................... 332
	 Setting up a JavaFX environment...................................................................................... 332
	 Prerequisites..................................................................................................................... 332
	 Java Development Kit................................................................................................ 333
	 JavaFX SDK.............................................................................................................. 333
	 VS Code and extensions............................................................................................ 333
	 Creating a JavaFX project................................................................................................ 334
	 Next steps and PFT.......................................................................................................... 336
	 Understanding the scene graph......................................................................................... 336
	 Core components.............................................................................................................. 337
	 Setting up the PFT stage and scene................................................................................. 338
	 Layouts, controls, and event handling.............................................................................. 340
	 Layouts............................................................................................................................. 340
	 Input controls................................................................................................................... 344
	 Handling events............................................................................................................... 345



    xxvii

	 Binding properties and observables.................................................................................. 348
	 Implementing binding properties..................................................................................... 349
	 Implementing observables................................................................................................ 353
	 Completing the PFT application........................................................................................ 353
	 Window size..................................................................................................................... 354
	 UI styling......................................................................................................................... 354
	 Transaction table.............................................................................................................. 354
	 Adding timestamps................................................................................................... 355
	 Store time stamps and enable deletion....................................................................... 355
	 Data persistence............................................................................................................... 357
	 Final review............................................................................................................... 359
	 Conclusion............................................................................................................................. 368
	 Points to remember.............................................................................................................. 368
	 Case studies........................................................................................................................... 369
	 Multiple choice questions................................................................................................... 371
	 Answers............................................................................................................................ 372
	 Questions............................................................................................................................... 372
	 Challenges............................................................................................................................. 373
	 Self-assessment..................................................................................................................... 375
	 Answers............................................................................................................................ 375

12.	 Modern Java Features................................................................................................................ 379
	 Introduction........................................................................................................................... 379
	 Structure................................................................................................................................. 379
	 Objectives.............................................................................................................................. 380
	 Overview of modern Java................................................................................................... 380
	 Release cycle..................................................................................................................... 380
	 Modern Java themes......................................................................................................... 381
	 Project Jigsaw........................................................................................................................ 382
	 Module system................................................................................................................. 383
	 Implementation benefits............................................................................................ 384
	 Using modules.................................................................................................................. 384



xxviii      

	 Recent Java enhancements.................................................................................................. 386
	 Pattern matching.............................................................................................................. 386
	 Pattern matching with instanceof............................................................................. 386
	 Pattern matching with switch................................................................................... 387
	 Records...................................................................................................................... 388
	 Sealed classes.................................................................................................................... 388
	 Virtual threads.................................................................................................................. 389
	 Java 24, including JEP 477................................................................................................... 390
	 JEP 477............................................................................................................................. 390
	 Additional enhancements................................................................................................. 391
	 Best practices......................................................................................................................... 392
	 Use records....................................................................................................................... 392
	 Use pattern matching ...................................................................................................... 393
	 Implement virtual threads................................................................................................ 394
	 Implement modular design............................................................................................... 394
	 Additional considerations................................................................................................ 394
	 Conclusion............................................................................................................................. 395
	 Points to remember.............................................................................................................. 396
	 Case studies........................................................................................................................... 397
	 Multiple choice questions................................................................................................... 398
	 Answers............................................................................................................................ 399
	 Questions............................................................................................................................... 400
	 Challenges............................................................................................................................. 400
	 Self-assessment..................................................................................................................... 403
	 Answers............................................................................................................................ 403

13.	 Debugging, Testing, and Deployment................................................................................... 405
	 Introduction........................................................................................................................... 405
	 Structure................................................................................................................................. 406
	 Objectives.............................................................................................................................. 406
	 Debugging in Java................................................................................................................ 406
	 IDE debugging tools......................................................................................................... 407



    xxix

	 Breakpoints................................................................................................................ 408
	 Call stack inspection.................................................................................................. 408
	 Console logging......................................................................................................... 409
	 Step execution............................................................................................................ 410
	 Debugging strategies........................................................................................................ 411
	 Unit testing with JUnit......................................................................................................... 411
	 JUnit setup....................................................................................................................... 412
	 Writing testable code........................................................................................................... 413
	 Avoid hardcoded dependencies......................................................................................... 413
	 Implement interfaces........................................................................................................ 414
	 Return values................................................................................................................... 415
	 Avoid static methods........................................................................................................ 416
	 Avoid global variables...................................................................................................... 416
	 Testable methods............................................................................................................... 417
	 Testing code in VS Code............................................................................................ 418
	 Test-driven development.................................................................................................... 418
	 Applying TDD................................................................................................................. 419
	 Packaging and deploying Java applications.................................................................... 420
	 Compile............................................................................................................................. 421
	 Create JAR files................................................................................................................ 421
	 Make a runnable JAR....................................................................................................... 422
	 Include external dependencies.......................................................................................... 423
	 Deploy.............................................................................................................................. 423
	 Local deployment....................................................................................................... 423
	 Server deployment............................................................................................................ 423
	 Introduction to build tools.................................................................................................. 424
	 Conclusion............................................................................................................................. 424
	 Points to remember.............................................................................................................. 425
	 Case studies........................................................................................................................... 426
	 Multiple choice questions................................................................................................... 428
	 Answers............................................................................................................................ 429
	 Questions............................................................................................................................... 429



xxx      

	 Challenges............................................................................................................................. 430
	 Self-assessment..................................................................................................................... 432
	 Answers............................................................................................................................ 432

14.	 Real-world Java Projects........................................................................................................... 435
	 Introduction........................................................................................................................... 435
	 Structure................................................................................................................................. 435
	 Objectives.............................................................................................................................. 436
	 Building a simple command-line application.................................................................. 436
	 Design.............................................................................................................................. 436
	 Implementation................................................................................................................ 438
	 Testing.............................................................................................................................. 439
	 Extending the project....................................................................................................... 440
	 Developing a basic database application.......................................................................... 440
	 Design.............................................................................................................................. 441
	 Implementation................................................................................................................ 442
	 Database initialization.............................................................................................. 442
	 Menu system............................................................................................................. 444
	 Adding functionality................................................................................................. 446
	 Testing.............................................................................................................................. 446
	 Extending the project....................................................................................................... 447
	 Building a multithreaded data processor......................................................................... 447
	 Design.............................................................................................................................. 448
	 Implementation................................................................................................................ 449
	 Testing.............................................................................................................................. 452
	 Extending the project....................................................................................................... 452
	 Writing a functional program using streams and lambdas............................................ 452
	 Design.............................................................................................................................. 453
	 Implementation................................................................................................................ 454
	 Testing.............................................................................................................................. 455
	 Extending the project....................................................................................................... 455
	 Conclusion............................................................................................................................. 455
	 Points to remember.............................................................................................................. 456
	 Case studies........................................................................................................................... 457



    xxxi

	 Multiple choice questions................................................................................................... 458
	 Answers............................................................................................................................ 459
	 Questions............................................................................................................................... 459
	 Challenges............................................................................................................................. 460
	 Self-assessment..................................................................................................................... 462
	 Answers............................................................................................................................ 462

15.	 Conclusion and Next Steps...................................................................................................... 465
	 Introduction........................................................................................................................... 465
	 Structure................................................................................................................................. 465
	 Objectives.............................................................................................................................. 466
	 Trends in Java development............................................................................................... 466
	 Continuing your Java learning........................................................................................... 466
	 Recommended resources................................................................................................... 467
	 Preparing for industry certifications................................................................................ 468
	 Certifications matter......................................................................................................... 468
	 Certification options......................................................................................................... 468
	 Oracle........................................................................................................................ 468
	 BlueCert..................................................................................................................... 469
	 University certificates............................................................................................... 469
	 Preparation strategies................................................................................................ 470
	 Final thoughts....................................................................................................................... 470
	 Conclusion............................................................................................................................. 471
	 Points to remember.............................................................................................................. 471
	 Case studies........................................................................................................................... 472
	 Multiple choice questions................................................................................................... 473
	 Answers............................................................................................................................ 474
	 Questions............................................................................................................................... 474
	 Challenges............................................................................................................................. 475
	 Self-assessment..................................................................................................................... 478
	 Answers............................................................................................................................ 478

		  Index......................................................................................................................................481-489



xxxii      



Introduction to Java Programming      1

Chapter 1
Introduction to Java 

Programming

Introduction
In this chapter, we will be introduced to Java and its family of tools, libraries, frameworks, and 
other resources. We will briefly look at Java’s creation and then document its evolution over 
the years. We will also understand why Java remains relevant today as a powerful application 
development suite for enterprise applications, distributed systems, cloud-based systems, 
mobile applications, embedded systems, and more.

This chapter will highlight why understanding Java can benefit modern software developers 
and engineers. We will mainly cover setting up a Java development environment and providing 
a guide to help you write and run your first Java application.

Structure
This chapter covers the following topics:

•	 Overview of Java

•	 History and evolution of Java

•	 Importance of Java

•	 Java’s relevance to modern software development
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•	 Setting up the development environment

•	 Writing and running your first Java program

Objectives
By the end of this chapter, we will cover Java's history and evolution and describe the 
significance of learning Java. We will also setup a development environment for programming 
with Java, write and execute a simple Java program, and understand Java syntax.

Overview of Java
Java is a high-level programming language introduced in 1995 and continues to be one of 
the most popular languages today. This popularity is due to a myriad of reasons, including 
its readability, object-oriented nature, available libraries and tools, scalability, and more. It is 
characterized as a high-level language because humans and computers can read Java code. 
Another reason for Java’s wide use is that it is a cross-platform language. This means you can 
write Java code on your computer (regardless of whether it is a Mac, PC, or Linux machine), 
and your compiled code can be run on any device that has a Java Virtual Machine (JVM) 
installed. This represents a tremendous advantage for developers.

In the following sections, we will discuss Java’s key features, architecture, and platforms in 
detail.

Key features
Java is the programming language of choice because of its plethora of features. Let us look at 
some of these features as follows:

•	 Platform independence: When we program in Java, we create text files with the .java 
extension. Once we complete our application, we compile our code into bytecode, 
which can be executed on any device with a JVM installed. This is perhaps the most 
revered feature of the Java programming language, as we do not need to be concerned 
about the executing computer’s operating system (OS) or environment. Java allows 
us to focus on coding our application and not worry about troublesome porting 
operations to multiple systems.

•	 Object-oriented programming (OOP): Java is an object-oriented language, 
which means that objects represent both behavior and our application’s data. 
This programming approach helps us create modular, scalable, and maintainable 
applications. As covered in Chapter 3, Object-oriented Programming Basics, the primary 
OOP principles are abstraction, encapsulation, inheritance, and polymorphism. Java’s 
implementation of OOP makes it easy for developers and is, therefore, one of Java’s 
key features.
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•	 Garbage collection (GC): Java includes an automatic memory management system 
called GC that automatically deallocates memory occupied by application data that is 
no longer required. Having this automated for us is a tremendous time saver. We will 
cover GC in Chapter 4, Advanced OOP Concepts, when we talk about the object lifecycle. 
The automated and efficient manner of GC makes this a key feature worth studying.

•	 Security focus: Java is referred to as a secure language due to its secure runtime 
environment. The JVM does a wonderful job of verifying our bytecode (remember, 
that is the intermediate file between our code and the JVM) to ensure it does not 
include malicious code. Java has additional security-related features, including a 
security application programming interface (API) that enables us to use encryption, 
authentication, and more. The security focus of Java makes it an attractive choice when 
selecting programming languages.

•	 Standard library: Java has an extensive standard library, which gives us a robust set 
of utilities that we can include in our programs without having to code them. This 
includes mathematical functions, graphical user interfaces (GUIs), file handling, 
networking, database connectivity, and so much more. This impressive library is a key 
reason why Java is so popular. We will use several utilities from the standard library 
throughout this book.

•	 Multithread support: In Chapter 7, Concurrency and Multithreading, we will have 
the opportunity to explore Java’s native multithreading support. This allows us to 
program our applications to run multiple operations simultaneously (concurrently). 
This lets us take advantage of modern systems with multiple cores. As you will see, 
Java includes an Executor framework that we can use to control our thread pools, 
resulting in greater efficiency and smarter resource management.

A review of these six features provides insight into the robustness of the Java programming 
language.

Java architecture
The three core components of Java’s architecture are the Java Development Kit (JDK), JVM, 
and the Java Runtime Environment (JRE). The definitions for each of these components are 
as follows:

•	 JDK: We use the JDK to develop Java applications; it is a requirement. The JDK includes 
the JRE (explained in the subsequent points) and the tool that compiles our Java code 
into bytecode.

•	 JVM: The JVM executes this bytecode (compiled Java code). As we mentioned earlier, 
the JVM is responsible for making Java a platform-independent language. It achieves 
this by acting as an intermediary between the host computer’s OS and the Java 
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application. The JVM’s intermediary role involves abstracting away any hardware and 
OS specifics and translating the bytecode (platform-independent) into machine code.

•	 JRE: The JRE is the third core component of the Java programming language. It 
contains the JVM and libraries that allow us to execute our Java programs.

Java platforms
Java offers four platforms; each designed for unique development purposes. The first edition 
is the Java Standard Edition (Java SE). This version offers core libraries and APIs that are 
foundational to all Java programs. This standard edition is extremely powerful and is used for 
coding examples throughout this book.

The Java Enterprise Edition (Java EE) platform can be considered the next step up from Java 
SE. Java EE includes libraries that support enterprise-level application development, including 
large-scale systems, multi-tiered applications, and secure and scalable network applications.

The Java Micro Edition (Java ME) platform is a subset of Java SE, as it is designed to run on 
devices that lack computing, memory, and storage resources evident in larger systems. The 
JVM contained in this edition has a small footprint. Typical deployments include embedded 
systems and Internet of Things (IoT) devices.

The fourth platform is JavaFX, which is used for creating dynamic internet applications. One 
benefit of using JavaFX is that the resultant applications use hardware acceleration to support 
graphic rendering. We will cover JavaFX in Chapter 11, GUI Programming.

History and evolution of Java
Java celebrated its 30th birthday on May 23, 2025. Introduced by Sun Microsystems in 1995, 
Java aimed to achieve platform independence by writing software once and running it on 
a wide range of different hardware platforms. Originally called Oak, Java was transformed 
from a predominantly embedded systems language into a cross-platform language ready to 
support the growth of internet technology.

Rapid adoption
Software developers quickly adopted the Java platform to create web-based applications, and 
as Java improved, it started being used for enterprise and large-scale systems. Java 2 was 
introduced in the late 1990s and introduced the Java SE, Java EE, and Java ME described in the 
previous section. This made the language applicable to all developers regardless of whether 
they were developing desktop computers, creating large-scale enterprise systems, creating 
applications for mobile devices, or coding embedded systems. Java catapulted to the most 
frequently used programming language for new applications.
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Oracle years
Approximately 15 years after Java was introduced, it was acquired by Oracle in October 
2010. Oracle has been a great steward of Java, as we have seen it continue to evolve and 
keep pace with contemporary development needs. They implemented a six-month release 
schema, resulting in new features being continually released. This helps keep Java relevant 
for developers who have choices. There are several hundred programming languages in use 
today. Java has been in the top five of most lists since its initial release.

Ready for the future
Today, Java continues to be one of the most popular programming environments used in 
multiple industries, including academia, business, communications, finance, healthcare, 
and more. It continues to evolve and has an extremely active developers’ community. Java’s 
ongoing evolution will keep pace with our modern development needs.

Importance of Java
Java is one of the most widely used programming languages for applications of all types, 
including embedded systems, mobile applications, desktop solutions, large-scale enterprise 
systems, distributed systems, and more. This popularity is different from why you should 
learn Java; what makes Java so popular is why learning to program with Java is worth your 
time.

Here are some reasons why Java could be a good choice for your development needs:

•	 You can develop with Java using a system running Windows, macOS, or Linux.

•	 Java is platform-independent, so you can develop once on your computer and deploy 
your app everywhere.

•	 Java is object-oriented, which makes it easy for us to implement abstraction, 
encapsulation, inheritance, and polymorphism. More on those concepts in Chapter 3, 
Object-oriented Programming Basics.

•	 Java supports modern concepts such as modularity, multithreading, streams, and 
more.

•	 Java includes automatic memory deallocation with its garbage collector. This saves us 
tremendous time from having to program memory deallocation into our apps.

•	 The number of tools, libraries, and extensions to the Java language is tremendous, as 
is the developer community.

In the subsequent sections, you will see that getting started with Java is easy. We can download 
Java SE and the JDK at no cost and use them inside a free integrated development environment 
(IDE), so the startup cost is nonexistent.
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Beyond learning Java to solve current programming requirements, Java developers are in 
great demand. Search any job board, and you will see multiple listings for Java developers 
and software engineers with Java knowledge.

Java’s relevance to modern software 
development
Java is highly relevant to modern software development and is the language of choice for 
countless developers who create and maintain applications across industries. Developers are 
typically required to develop systems that can be deployed on multiple devices. Java's platform 
independence makes this easy, saving developers and product teams time and frustration.

One of the reasons Java is so relevant for modern software development is its robust ecosystem, 
which includes tools, libraries, and frameworks that streamline and shorten development 
time. This ecosystem lets us easily create systems that are scalable, modular, and maintainable.

New paradigms
As new paradigms and requirements are introduced, Java continues to answer the call. For 
example, the need to support functional programming was implemented in Java with the use 
of lambda expressions and the Stream API. As you will see in Chapter 8, Streams and Functional 
Programming, this is an essential advancement for dealing with large-scale systems, big data, 
and cloud computing. Java makes it easy to develop modular systems and implement a 
microservice architecture; both are key to modern software development.

Security
Security is paramount to virtually all software development projects when privacy and data 
protection are important, such as in finance, government, and healthcare applications. Java is a 
type-safe language, which means that it only permits operations to be performed on specified 
data types.

Paramount to the security of our applications at runtime is how data in memory is managed. 
As you will read about in Chapter 4, Advanced OOP Concepts, Java has automated processes to 
free up data in memory when it is no longer needed by the application. This process, GC, is not 
only a security feature but also contributes to overall system performance.

Java has APIs for cryptography, public key infrastructure (PKI), authentication, and secure 
communications. Furthermore, several modules of the JDK contain security APIs. As you will 
see in Chapter 3, Object-oriented Programming Basics, Java’s object-oriented approach allows us 
to abstract and encapsulate data, intensifying the secure nature of Java applications.
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Setting up the development environment
To setup your computer for Java development, the following steps are involved:

1.	 Download and install the JDK

2.	 Setup environment variables

3.	 Choosing and configuring an IDE

Let us get started with the first step.

Downloading and installing the JDK
Oracle maintains an OpenJDK website at https://jdk.java.net. This site will list the available 
JDK versions. You can click on the latest JDK version listed in the Ready for use area. As 
shown in Figure 1.1, that version, at the time of this writing, is JDK 23:

Figure 1.1: OpenJDK page showing JDK 23 as the latest version

Note: You can also visit Oracle’s JDK download page to download the latest JDK: https://
www.oracle.com/java/technologies/downloads/

The OpenJDK page provides a concise list of available versions and a link to Oracle’s official 
download page, shown in Figure 1.2. You can see the available JDKs on that page, starting with 
JDK 23 as the latest. That is the one we will download and install. At the bottom of Figure 1.2, 
you can see tabs for Linux, macOS, and Windows. Select the tab for your computer's OS. With 
JDK 23 and your OS tab selected, you will see download options. Select the one that is specific 
to your computer, as shown in the following figure:
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Figure 1.2: Oracle’s official JDK download page

Follow the on-screen instructions to complete the JDK installation process.

Note: You installed it on your computer, as you will need that information in the next 
section.

Setting up environment variables
Environment variables are user-defined values that we can employ to ensure our system 
recognizes our Java installation. The following are the instructions specific to your OS:

1.	 In Windows:

a.	 Open the System Properties.

b.	 Select the Advanced tab.

c.	 Click on Environmental Variables.

d.	 Add a new system variable named JAVA_HOME and set the value to the JDK 
installation path.

e.	 Go to the Verify your installation section below.

2.	 In MacOS or Linux:

a.	 Open a Terminal window.
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b.	 Enter the following in the Terminal window: export JAVA_HOME=/actual-
path/.
Note: replace /actual-path/ with the file path to your JDK 23 bin folder. For 
example: export JAVA_HOME=/Library/Java/JavaVirtualMachines/jdk-23.
jdk/Contents/Home/bin.

c.	 Enter the following in the Terminal window: export PATH=$JAVA_HOME/
bin:$PATH.

d.	 Go to the Verify Your Installation section below.

Verify your installation
You are now ready to verify your installation. Open a terminal window (macOS or Linux) or a 
command prompt (Windows) and enter the java -version to ensure your system recognizes 
JDK 23.
The output will be as follows:
java version "23" 2024-09-17
Java(TM) SE Runtime Environment (build 23+37-2369)

Java HotSpot(TM) 64-Bit Server VM (build 23+37-2369, mixed mode, sharing)

Next, we will verify that our system recognizes the Java compiler. Enter javac -version. Your 
output should reflect the following:
javac 23

Now that we have installed JDK 23, created our environmental variable, and verified our 
installation, we are ready to select, download, and configure an IDE.

Choosing and configuring an IDE
Now that we have successfully installed Java on our machine, we must choose an IDE. IDEs 
are software applications that we use to develop software. They provide rich source code 
editing, code completion, debugging tools, and more. There are several IDEs available to us. 
The following are the major ones:

•	 Eclipse
•	 IntelliJ IDEA
•	 NetBeans
•	 Visual Studio Code (VS Code)

Your IDE is up to you and will not impact your final Java application. Much like driving to 
a store, it does not matter if you take your car, minivan, or truck; they all get you to your 
destination. So, IDE selection is up to the developer. Of course, the IDE might be mandated if 
you are working on a team or in a company. This book uses VS Code because it is easy to use.
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Downloading and installing VS Code
VS Code’s download page is at https://code.visualstudio.com/Download. Visit that page and 
select the version specific to your OS. As shown in Figure 1.3, there are Windows, Linux, and 
macOS versions:

Figure 1.3: VS Code download page

Once your download is complete, follow the installation instructions.

Installing the Java extension pack
Our next step is to install the Java extension pack in VS Code. VS Code is not just for Java. The 
base installation of VS Code supports CSS, HTML, JavaScript, TypeScript, and more without 
needing extensions. With extensions, VS Code can support C, C++, C#, Python, Java, and 
more.

Open VS Code and click the extensions icon at the bottom of the left navigation panel in Figure 
1.4. Using the search bar, locate the Extension Pack for Java by Microsoft, as follows:

Figure 1.4: Top section of VS Code extensions area with Extension Pack for Java selected


