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Introduction

Smartphones and tablets are all the rage these days. Their popularity is largely due to 

their ability to run apps.

Android app developers are making money by selling such apps or intra-app 

features.

In today’s challenging economic climate, you might like to try your hand at 

developing Android apps and generate some income. If you have good ideas, 

perseverance, and some artistic talent (or perhaps know some talented individuals), you 

are already part of the way toward achieving this goal.

Most importantly, you’ll need to possess a solid understanding of the Java 
language and foundational application programming interfaces (aPIs) before 
jumping into android. after all, many android apps are written in Java and interact 
with many of the standard Java aPIs (such as threading and input/output aPIs).

We wrote Learn Java for Android Development to give you a solid Java foundation 

that you can later extend with knowledge of Android architecture, API, and tool specifics. 

This book will give you a strong grasp of the Java language and the many important APIs 

that are fundamental to Android apps and other Java applications. It will also introduce 

you to key development tools.
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Fourth Edition Notes

With current Android versions, the new features Java 8 introduced also entered the 

Android development world. For this reason, Java 8 features were added in the new 

book edition, namely, functional programming aspects, the streaming API, the new date 

and time API, and JSON handling. To streamline the book, more or less verbatim copies 

of parts of the official documentation were replaced by small URL references. Besides, 

corner cases, while valuable for certain development scenarios, were removed—after all 

the book is targeting Java beginners and all too advanced topics might confuse more 

than help to learn Java fundamentals.

Having the official Java documentation open in a browser window while reading the 

book certainly is a good idea.

Android meanwhile has become the most important smartphone development 

platform, so if you want to learn smartphone app development, starting with a decent 

Android version and for the very popular Java platform is a very good idea.

We hope the new book release will help you to readily acquire enough Java language 

programming skill, so you can explore the fun of Android application development soon.

 Book Organization
The first edition of this book was organized into 10 chapters and 1 appendix. The 

second edition was organized into 14 chapters and 3 appendixes. The third edition 

was organized into 16 chapters and 2 appendixes with a bonus appendix on Android 

app development. For the fourth edition, a new Chapter 10 is added for functional 

programming and streams, and Chapter 17 contains a new introduction to the new 

date and time API (as of Java 8). Important topics of the former Chapter 16 were moved 

at appropriate places in the other chapters. Each chapter in each edition offers a set 

of exercises that you should complete to get the most benefit from its content. Their 

solutions are presented in Appendix A.
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Chapter 1 introduces you to Java by first focusing on Java’s dual nature (language and 

platform). It then briefly introduces you to Oracle’s Java SE and Java EE editions of the 

Java platform. You next learn how to download and install the Java SE Development Kit 

(JDK), and you learn some Java basics by developing and playing with three simple Java 

applications. After receiving a brief introduction to the Eclipse IDE, you receive a brief 

introduction to Android.

Chapter 2 starts you on an in-depth journey of the Java language by focusing on 

language fundamentals. You first learn about simple application structure and then 

learn about comments, identifiers (and reserved words), types, variables, expressions 

(and literals), and statements.

Chapter 3 continues your journey by focusing on classes and objects. You learn how 

to declare a class and organize applications around multiple classes. You then learn how 

to construct objects from classes, declare fields in classes and access these fields, declare 

methods in classes and call them, initialize classes and objects, and remove objects 

when they’re no longer needed. You also learn more about arrays, which were first 

introduced in Chapter 2.

Chapter 4 adds to Chapter 3’s pool of object-based knowledge by introducing you to 

the language features that take you from object-based applications to object-oriented 

applications. Specifically, you learn about features related to inheritance, polymorphism, 

and interfaces. While exploring inheritance, you learn about Java’s ultimate superclass. 

Also, while exploring interfaces, you discover why they were included in the Java 

language; interfaces are not merely a workaround for Java’s lack of support for multiple 

implementation inheritance, but serve a higher purpose.

Chapter 5 introduces you to four categories of advanced language features: nested 

types, packages, static imports, and exceptions.

Chapter 6 introduces you to three additional advanced language feature categories: 

annotations, generics, and enums.

Chapter 7 begins a trend that focuses more on APIs than language features. This 

chapter first introduces you to Java’s Math-oriented types. It then explores Number and 

its various subtypes (such as Integer, Double, and BigDecimal). Next you explore 

the string-oriented types (String, StringBuffer, and StringBuilder) followed by 

the System type. Finally, you explore the Thread class and related types for creating 

multithreaded applications.
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Chapter 8 continues to explore Java’s basic APIs by focusing on the Random class for 

generating random numbers; the References API, Reflection, and the StringTokenizer 

class for breaking a string into smaller components; and the Timer and TimerTask 

classes for occasionally or repeatedly executing tasks.

Chapter 9 focuses exclusively on Java’s Collections Framework, which provides you 

with a solution for organizing objects in lists, sets, queues, and maps. You also learn 

about collection-oriented utility classes and review Java’s legacy collection types.

Chapter 10 introduces the functional programming features which entered the 

Java world with Java 8. We also introduce the streaming API, which closely connects to 

functional programming.

Chapter 11 focuses exclusively on Java’s Concurrency Utilities. After receiving 

an introduction to this framework, you explore executors, synchronizers (such as 

countdown latches), concurrent collections, the locking framework, and atomic 

variables (where you discover compare-and-swap).

Chapter 12 is all about classic input/output (I/O), largely from a file perspective. In 

this chapter, you explore classic I/O in terms of the File class, RandomAccessFile class, 

various stream classes, and various writer/reader classes. Our discussion of stream I/O 

includes coverage of Java’s object serialization and deserialization mechanisms.

Chapter 13 continues to explore classic I/O by focusing on networks. You learn 

about the Socket, ServerSocket, DatagramSocket, and MulticastSocket classes along 

with related types. You also learn about the URL class for achieving networked I/O at 

a higher level and learn about the related URI class. After learning about the low-level 

NetworkInterface and InterfaceAddress classes, you explore cookie management, 

in terms of the CookieHandler and CookieManager classes, and the CookiePolicy and 

CookieStore interfaces.

Chapter 14 introduces you to new I/O. You learn about buffers, channels, selectors, 

regular expressions, charsets, and the Formatter and Scanner types in this chapter.

Chapter 15 focuses on databases. You first learn about the Apache Derby and SQLite 

database products, and then explore JDBC for communicating with databases created 

via these products.

Chapter 16 emphasizes Java’s support for XML and JSON. We first provide a tutorial 

on the XML topic where you learn about the XML declaration, elements and attributes, 

character references and CDATA sections, namespaces, comments and processing 

instructions, well-formed documents, and valid documents (in terms of document 
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type definition and XML Schema). We then show you how to parse XML documents via 

the SAX API, parse and create XML documents via the DOM API, use the XPath API to 

concisely select nodes via location path expressions, and transform XML documents via 

XSLT. We then talk about JSON generation and parsing.

Chapter 17 completes the chapter portion of this book by covering Java’s date and 

time APIs. We talk about the old API, and the new API which was introduced with Java 8.

Appendix A presents solutions to all of the exercises in Chapters 1 through 17.

Note You can download this book’s source code by pointing your web browser 
to www.apress.com/us/book/9781484259429 and clicking the Download 
Source Code button.

 What Comes Next?
After you complete this book, we recommend that you check out Apress’s other Android- 

oriented books, such as Beginning Android by Grant Allen, and learn more about 

developing Android apps.

Thanks for purchasing this fourth edition of Learn Java for Android Development. We 

hope you find it a helpful preparation for, and we wish you lots of success in achieving, a 

satisfying and lucrative career as an Android app developer.

Jeff Friesen and Peter Späth, May 2020
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CHAPTER 1

Getting Started with Java
Android apps are written in Java and use various Java application program interfaces 

(APIs). Because you’ll want to write your own apps, but may be unfamiliar with the Java 

language and these APIs, this book teaches you about Java as a first step into Android 

app development. It provides you with Java language fundamentals and Java APIs that 

are useful when developing apps.

Note This book illustrates Java concepts via non-Android Java applications. It’s 
easier for beginners to grasp these applications than corresponding Android apps. 
However, we also reveal a trivial Android app toward the end of this chapter for 
comparison purposes.

An API is an interface that application code uses to communicate with other code, 
which is typically stored in a software library. For more information on this term, 
check out Wikipedia’s “Application programming interface” topic at http://
en.wikipedia.org/wiki/Application_programming_interface.

This chapter sets the stage for teaching you the essential Java concepts that you need 

to understand before embarking on an Android app development career. We first answer 

the question: “What is Java?” Next, we show you how to install the Java SE Development 

Kit (JDK) and introduce you to JDK tools for compiling and running Java applications.

After presenting a few simple example applications, we show you how to install and 

use the open source Eclipse IDE (integrated development environment) so that you can 

more easily (and more quickly) develop Java applications and (eventually) Android apps. 

We then provide you with a brief introduction to Android and show you how Java fits into 

the Android development paradigm.

https://doi.org/10.1007/978-1-4842-5943-6_1#DOI
http://en.wikipedia.org/wiki/Application_programming_interface
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 What Is Java?
Java is a language and a platform originated by Sun Microsystems and later acquired 

by Oracle. In this section, we briefly describe this language and reveal what it means 

for Java to be a platform. To meet various needs, Oracle organized Java into two main 

editions: Java SE and Java EE. A third edition, Java ME for embedded devices, plays no 

prominent role nowadays. This section briefly explores each of these two editions.

 Java Is a Language
Java is a language in which developers express source code (program text). Java’s syntax 

(rules for combining symbols into language features) is partly patterned after the C and 

C++ languages in order to shorten the learning curve for C/C++ developers.

The following list identifies a few similarities between Java and C/C++:

• Java and C/C++ share the same single-line and multiline comment 

styles. Comments let you document source code.

• Many of Java’s reserved words are identical to their C/C++ 

counterparts (for, if, switch, and while are examples) and C++ 

counterparts (catch, class, public, and try are examples).

• Java supports character, double-precision floating-point, floating- 

point, integer, long integer, and short integer primitive types via the 

same char, double, float, int, long, and short reserved words.

• Java supports many of the same operators, including arithmetic  

(+, -, *, /, and %) and conditional (?:) operators.

• Java uses brace characters ({ and }) to delimit blocks of statements.

The following list identifies a few of the differences between Java and C/C++:

• Java supports an additional comment style known as Javadoc.

• Java provides reserved words not found in C/C++ (extends, 

strictfp, synchronized, and transient are examples).
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• Java doesn’t require machine-specific knowledge. It supports the 

byte integer type (see http://en.wikipedia.org/wiki/Integer_

(computer_science)), doesn’t provide a signed version of the 

character type, and doesn’t provide unsigned versions of integer, long 

integer, and short integer. Furthermore, all of Java’s primitive types 

have guaranteed implementation sizes, which is an important part 

of achieving portability (discussed later). The same cannot be said of 

equivalent primitive types in C and C++.

• Java provides operators not found in C/C++. These operators include 

instanceof and >>> (unsigned right shift).

You’ll learn about single-line, multiline, and Javadoc comments in Chapter 2. Also, 

you’ll learn about reserved words, primitive types, operators, blocks, and statements in 

that chapter.

Java was designed to be a safer language than C/C++. It achieves safety in part by 

not letting you overload operators and by omitting C/C++ features such as pointers 

(storage locations containing addresses; see http://en.wikipedia.org/wiki/Pointer_

(computer_programming)).

Java also achieves safety by modifying certain C/C++ features. For example, loops 

must be controlled by Boolean expressions instead of integer expressions where 0 is false 

and a nonzero value is true. (There is a discussion of loops and expressions in Chapter 2.)

These and other fundamental language features support classes, objects, 

inheritance, polymorphism, and interfaces. Java also provides advanced features related 

to nested types, packages, static imports, exceptions, assertions, annotations, generics, 

enums, and more. Subsequent chapters explore most of these language features.

 Java Is a Platform
Java is a platform consisting of a virtual machine and an execution environment. The 

virtual machine is a software-based processor that presents an instruction set, and it is 

commonly referred to as the Java virtual machine (JVM). The execution environment 

consists of libraries for running programs and interacting with the underlying operating 

system (also known as the native platform).

The execution environment includes a huge library of prebuilt class files that 

perform common tasks, such as math operations (e.g., trigonometry) and network 

communications. This library is commonly referred to as the standard class library.
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A special Java program known as the Java compiler translates source code into object 

code consisting of instructions that are executed by the JVM and associated data. These 

instructions are known as bytecode. Figure 1-1 shows this translation process.

The compiler stores a program’s bytecode and data in files having the .class 

extension. These files are known as class files because they typically store the compiled 

equivalent of classes, a language feature discussed in Chapter 3.

A Java program executes via a tool that loads and starts the JVM and passes the 

program’s main class file to the machine. The JVM uses its classloader component to load 

the class file into memory.

After the class file has been loaded, the JVM’s bytecode verifier component makes 

sure that the class file’s bytecode is valid and doesn’t compromise security. The verifier 

terminates the JVM when it finds a problem with the bytecode.

Assuming that all is well with the class file’s bytecode, the JVM’s interpreter 

component interprets the bytecode one instruction at a time. Interpretation consists of 

identifying bytecode instructions and executing equivalent native instructions.

Note Native instructions (also known as native code) are the instructions 
understood by the native platform’s physical processor.

When the interpreter learns that a sequence of bytecode instructions is executed 

repeatedly, it informs the JVM’s just-in-time (JIT) compiler to compile these instructions 

into native code.

JIT compilation is performed only once for a given sequence of bytecode 

instructions. Because the native instructions execute instead of the associated bytecode 

instruction sequence, the program executes much faster.

Java
Source
Code

Java
Compiler

Java
Object
Code

Figure 1-1. The Java compiler translates Java source code into Java object code 
consisting of bytecode and associated data
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During execution, the interpreter might encounter a request to execute another class 

file’s bytecode. When that happens, it asks the classloader to load the class file and the 

bytecode verifier to verify the bytecode before executing that bytecode.

Also during execution, bytecode instructions might request that the JVM open a file, 

display something on the screen, or perform another task that requires cooperation with 

the native platform. The JVM responds by transferring the request to the platform via 

its Java Native Interface (JNI) bridge to the native platform. Figure 1-2 shows these JVM 

tasks.

The platform side of Java promotes portability by providing an abstraction over the 

underlying platform. As a result, the same bytecode runs unchanged on Windows, Linux, 

Mac OS X, and other platforms.

load

Classloader

Bytecode Verifier

Interpreter/JIT Compiler

Java Virtual Machine

Native Platform

Java Native Interface Calls

Memory

Class

Additional
Java

Classfiles

Main
Java

Classfile

store

verify

execute

Figure 1-2. The JVM provides all of the necessary components for loading, 
verifying, and executing a class file
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Note Java was introduced with the slogan “write once, run anywhere.” Although 
Java goes to great lengths to enforce portability (such as defining an integer 
always to be 32 binary digits [bits] and a long integer always to be 64 bits (see 
http://en.wikipedia.org/wiki/Bit to learn about binary digits), it doesn’t 
always succeed. For example, despite being mostly platform independent, certain 
parts of Java (such as the scheduling of threads, discussed in Chapter 7) vary from 
underlying platform to underlying platform.

The platform side of Java also promotes security by doing its best to provide a secure 

environment (such as the bytecode verifier) in which code executes. The goal is to 

prevent malicious code from corrupting the underlying platform (and possibly stealing 

sensitive information).

Note Many security issues that have plagued Java have prompted Oracle to 
release various security updates.

 Java SE and Java EE
Developers use different editions of the Java platform to create Java programs that run on 

desktop computers and web servers.

• Java Platform, Standard Edition (Java SE): The Java platform for 

developing applications, which are stand-alone programs that run on 

desktops.

• Java Platform, Enterprise Edition (Java EE): The Java platform for 

developing enterprise-oriented applications and servlets, which are 

server programs that conform to Java EE’s Servlet API. Java EE is built 

on top of Java SE.

This book largely focuses on Java SE and applications.

Note The open source variant of Java Se gets called OpenJdK; the open source 
variant of Java ee has the name Jakarta ee.
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 Installing the JDK and Exploring Example 
Applications
The Java SE edition can be downloaded from Oracle at www.oracle.com/technetwork/

java/javase/overview/index.html. It contains everything needed to compile and run 

Java programs. For the corresponding open source variant, go to https://openjdk.

java.net/install/.

Click the appropriate Download button to download the current JDK’s installer 

application for your platform. Then run this application to install the JDK.

The installation directory contains various files, depending on the version you have 

chosen. For example, for JSE 13 you will find, among others, the following two important 

subdirectories:

• bin: This subdirectory contains assorted JDK tools. You’ll use only a 

few of these tools in this book, mainly javac (Java compiler) and java 

(Java application launcher). However, you’ll also work with jar (Java 

ARchive [JAR] creator, updater, and extractor [a JAR file is a ZIP file 

with special features]), javadoc (Java documentation generator), and 

serialver (serial version inspector).

• lib: This subdirectory contains Java and native platform library files 

that are used by JDK tools. Here you can also find the sources.

Note javac is not actually the Java compiler. It’s a tool that loads and starts the 
JvM, identifies the compiler’s main class file to the JvM, and passes the name of 
the source file being compiled to the compiler’s main class file.

You can execute JDK tools at the command line, passing command-line arguments to 

a tool. For a quick refresher on the command line and command-line arguments topics, 

check out Wikipedia’s “Command-line interface” entry (http://en.wikipedia.org/

wiki/Command-line_interface).

The following command line shows you how to use javac to compile a source file 

named App.java:

javac App.java
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The .java file extension is mandatory. The compiler complains when you omit this 

extension.

Tip You can compile multiple source files by specifying an asterisk in place of the 
file name, as follows:

javac *.java

Assuming success, an App.class file is created. If this file describes an application, 

which minimally consists of a single class containing a method named main, you can run 

the application as follows:

java App

You must not specify the .class file extension. The java tool complains when 

.class is specified.

In addition to downloading and installing the JDK, you’ll need to access the JDK 

documentation, especially to explore the Java APIs. There are two sets of documentation 

that you can explore.

• Oracle’s JDK documentation at https://docs.oracle.com/javase/

• Google’s Java Android API documentation at  

https://developer.android.com/reference/packages.html

Oracle’s JDK documentation presents many APIs that are not supported by Android. 

Furthermore, it doesn’t cover APIs that are specific to Android. This book focuses only 

on core Oracle Java APIs that are also covered in Google’s documentation.

 Hello, World!
It’s customary to start exploring a new language and its tools by writing, compiling, and 

running a simple application that outputs the “Hello, World!” message. This practice 

dates back to Brian Kernighan’s and Dennis Ritchie’s seminal book, The C Programming 

Language.

Listing 1-1 presents the source code to a HelloWorld application that outputs this 

message.
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