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Good Morning and Welcome!

We will start the class soon… while waiting please visit the link for all course-related resources.

http://asmaliza.com/java-se-fundamental/

Thank you! 

Trainer Emma
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Hello Everyone!
My name is Asmaliza Ahzan. You can call me Emma ☺

My email address is asmaliza@iverson.com.my
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Introduction

Lesson 1



About This Course

During this course, you will;

 Write Java code using a text 

editor and IDE called Netbeans

 Complete an interactive quizzes



Audience

 Beginners to programming who have basic mathematical, logical, and analytical 

problem-solving skills and who want to begin learning the Java programming language.

 Novice programmers and those programmers who prefer to start learning the Java 

programming language at an introductory level.

 Students who want to begin their study of the Oracle Certified Java Associate exam.



Course Objectives

After completing this course, you should be able to;

 Demonstrate knowledge of basic programming language concepts.

 Demonstrate knowledge of the Java programming language.

 Implement intermediate Java programming and object-oriented (OO) concepts.



Schedule

Day One

 Getting Started

 Lesson 1: Introduction

 Lesson 2: What Is a Java Program?

 The Basic

 Lesson 3: Creating a Java Main Class

 Lesson 4: Data



Schedule

Day Two

 Lesson 5: Managing Multiple Items

 Filling in the Details

 Lesson 6: Describing Objects and Classes

 Lesson 7: Manipulating and Formatting the Data in Your Program

 Improving Efficiency

 Lesson 8: Creating and Using Methods



Schedule

Day Three

 Lesson 9: Using Encapsulation

 Expanding It

 Lesson 10: More on Conditionals

 Lesson 11: Working with Arrays, Loops and Dates

 Lesson 12: Using Inheritance



Schedule

Day Four

 Bring It Home

 Lesson 13: Using Interfaces

 Lesson 14: Handling Exceptions



Please introduce yourself ☺

 What is your name?

 What do you do for a living, and where do you work?

 Do you have any background/experience in any programming prior attending this 

course?

 What are the expectations after attending this course?



What Is a Java Program?

Lesson 2



Objectives

After completing this lesson, you should be able to;

 Contrast the term “platform-dependent” and “platform-independent”.

 Describe the purpose of the JVM.

 Explain the difference between a procedural program and an object-oriented program.

 Describe the purpose of javac and java executables.

 Verify the Java version of your system.

 Run a Java program from the command line.



Purpose of a Computer Program

A computer program is a set of instructions that run on a computer or other digital device.

 At the machine level, the program consists of binary instructions (1s and 0s).

 Machine codes.

 Most programs are written in high-level code (readable).

 Must be translated to machine codes.



Translating 

High-Level 

Code to 

Machine 

Code



Linked to 

Platform-

Specific 

Libraries



Platform-

Dependent 

Programs



Key Features of the Java Language

Some of the features that set Java apart from most other languages are that;

 It is platform-independent

 It is object-oriented



Java Is Platform-Independent

 Java programs are compiled 

using a Java compiler.

 The compiled binary codes are 

called bytecodes.

 Bytecode is a binary for Java 

Virtual Machine (JVM).

 JVM is a platform-specific VM.



Java Programs Run in a JVM

 The image shows a Java 

bytecode file executing on 

several platform where JVM 

installed.

 For Java programs to be 

platform-independent, a JVM is 

required on every platform 

where your program will run.



Procedural Programming Languages

 Many early programming languages followed a paradigm 

called Procedural Programming.

 These languages use a sequential pattern of program 

execution.

 Drawbacks to procedural programming;

 Difficult to translate real-world use cases to a sequential 

pattern.

 Difficult to maintain programs.

 Difficult to enhance as needed.



Java Is an Object-Oriented Language

 Interaction of objects.

 No prescribed sequence.

 Benefits;

 Modularity.

 Information hiding.

 Code reuse.

 Maintainability.



Verifying the Java Development 

Environment

Setting up your Java development environment is a simple task. The JDK is available for free 

from the Oracle Java website.

 After you have installed the JDK, you can explore the Java environment by typing some 

commands at the command line. For example, open a terminal window and enter java.

 Review the command options displayed.

 Enter java –version to see what Java version is installed on your system.

 Compile and run a Java application using the command line.



Examining the Installed JDK: The Libraries

 In addition to the executable files 

found in the bin folder of JDK, 

various class libraries are installed 

that conform to the particular 

platform that you chose.

 The core libraries are found in the 

lib folder.

 The Java runtime engine requires 

these libraries.



Compiling and Running a Java Program

 The Java code is written in a file 

with the extension .java

 Use the javac command to 

compile the source code into a 

bytecode file with the extension 

.class

 Use the java command to run 

the Java class.



Compiling a Program

 Go to the directory where the source code files are stored.

 Enter the following command for each .java file you want to compile.

 Syntax;

 javac filename.java

 Example;

 javac Greetings.java



Executing (Testing) a Program

 Go to the directory where the class files are stored.

 Enter the following for the class file that contains the main method.

 Syntax;

 java classname

 Example;

 java Greetings

 Output;

 Hello World!



Output for a Java Program

A Java program can output data in many ways. Here are some examples;

 To a file or database.

 To the console.

 To a webpage or other user interface.



Exercise 2-1

 From a Terminal window, enter java –version to see the system’s Java version.

 Look for SayHello.java in;

 /labs/02-GettingStarted/Exercises/Exercise1

 Compile it: javac SayHello.java

 Run the resulting class file: java SayHello

 Did you see the output?



Quiz

Which of the following is correct? (Choose all that apply)

A. javac OrderClass

B. java OrderClass

C. javac OrderClass.java

D. java OrderClass.java 



Summary

In this lesson, you should have learned how to;

 Describe the distinction between high-level language and machine code.

 Describe what platform-independence means.

 Describe how a Java program is compiled and to what format.

 Explain what it means to say that Java is an object-oriented language.

 Use the javac tool to compile Java source code and the java tool to run or test your 

program.



Creating a Java Main Class

Lesson 3



Objectives

After completing this lesson, you should be able to;

 Create a Java class.

 Write a main method.

 Use System.out.println to write a String literal to system output.



Java Classes

 A Java class is the building block of a Java application.

 Includes code that:

 Allows a customer to add items to the shopping cart.

 Provides visual confirmation to the customer.

ShoppingCart.java



Program Structure

 A class consists of;

 The class name. Class names 

begin with a capital letter.

 The body of the class 

surrounded with braces { }

 Data (called fields)

Operations (called 

methods)



Java Packages

 A package provides a 

namespace for the class.

 This is a folder in which the 

class will be saved.

 The folder name (the 

package) is used to uniquely 

identify the class.

 Package names begin with a 

lowercase letter.



Exercise 3-1: Creating a Class

In this exercise, you use a Notepad or any text editor that you have to create a new Java 

class.

 Click New to create a new class;

 Class name: ShoppingCart

 Package name: exercise

 Leave the file open because you will modify the code in the next exercise.



The main Method

 It is a special method that the 

JVM recognizes as the starting 

point for every Java program.

 The syntax is always the same.

 It surrounds entire method body 

with braces { }



A main 

Class 

Example



Output to the Console



Fixing Syntax Errors

 If you have made a syntax error, the error message appears in the output console.

 Common errors;

 Unrecognized word (check for case-sensitivity error).

 Missing semicolon.

 Missing close quotation mark.

 Unmatched braces/brackets.



Exercise 3-2: Creating a main Method

In this practice, you manually enter a main method that prints a message to the console.

 In the code editor, add the main method structure to the ShoppingCart class.

 In the code block, use a System.out.println method to print “Welcome to the Shopping 

Cart!”

 Run the program and check the output.



Quiz

Which main method syntax is correct?

A. Public static void main (String [ ] args) { }

B. public Static void Main (String [ ] args) { }

C. public static void main (String ( ) args) [ ]

D. public static void main (String [ ] args) { }



Summary

In this lesson, you should have learned how to;

 Create a class using the text editor.

 Create (declare) a Java class.

 Define a main method within a class.

 Use System.out.prinltn to write to the program output.

 Run a program in the console.



Data in a Cart

Lesson 4



Objectives

After completing this lesson, you should be able to;

 Describe the purpose of a variable in the Java language.

 List and describe four data types.

 Declare and initialize String variables.

 Concatenate String variables with the ‘+’ operator.

 Make variable assignments.

 Declare and initialize int and double variables.

 Modify variables values by using numeric operators.

 Override default operator precedence using ()



Variables

 A variable refers to something that can change.

 Variables can be initiated with a value.

 The value can be changed.

 A variable holds a specific type of data.

 A variable is simply a storage location in memory that holds a specific value. That value 

can be changed by copying (or “assigning”) a different value to that variable.



Variable Types

 Some of the types of values a variable can hold:

 String (example: “Hello”)

 int (example: -10, 0, 2, 10000)

 double (example: 2.00, 99.99, -2042.09)

 boolean (true or false)

 If unitialized, variables have a default value:

 String: null

 int: 0

 double: 0.0

 boolean: false



Naming a Variable

Guidelines

 Begin each variable with a lowercase letter. Subsequent words should be capitalized. E.g. 

myVariable

 Names are case-sensitive.

 Names cannot include white space.

 Choose names that are mnemonic and that indicate to the casual observer the intent of 

the variable.

 outOfStock (a boolean)

 itemDescription (a String)



Uses of Variables

 Variables are used extensively in 

the Java programming language 

for tasks such as;



Variable Declaration and Initialization

 In Java programming language, 

variables should be declared 

and initialized before you starts to 

use it.



String Concatenation

 Combining multiple Strings is 

called “concatenation”.

 String variables can be 

concatenated using the ‘+’ 

operator.



String Concatenation Output

 You can concatenate String 

variables within a method call.



Exercise 4-1: Using String Variables

 In this exercise, you declare, initialize, and concatenate String variables and literals.



Quiz

Which of the following variable declarations and/or initializations are correct?

A. int count = 5; quantity = 2;

B. string name, label;

C. boolean complete = “false”;

D. boolean complete = true;



int and double Values

 int variables hold whole number values between;

 -2, 147, 438, 648 to 2, 147, 438, 647

 Examples: 2, 1343387, 1_343_387

 double variables hold larger values containing decimal portions.

 Use when greater accuracy is needed.

 Examples: 987640059602230.7645, -1111.11, 2.1E12



Initializing 

and 

Assigning 

Numeric 

Values



Standard Mathematical Operators

Purpose Operator Example Comments

Addition + sum = num1 + num2;

If num1 is 10 and 

num2 is 2, sum is 12.

Subtraction - diff = num1 – num2;

If num1 is 10 and 

num2 is 8, diff is 2. 

Multiplication * prod = num1 * num2;

Division / quot = num1 / num2; Division by 0 returns 

an error. The 

remainder portion is 

discarded.



Increment and Decrement (++ and --)

 A common requirement in 

programs is to add or subtract 1 

from the value of a variable.

 This is possible by using the 

increment and decrement 

operators.



Operator Precedence

 Here is an example of the need for rules of precedence.

 Is the answer to the following problem 34 or 9?



Operator Precedence

Rules of precedence;

 Operators within a pair of parentheses.

 Increment and decrement operators ( ++ or -- )

 Multiplication and division operators, evaluated from left to right.

 Addition and subtraction operators, evaluated from left to right.



Using Parentheses

 Your expression will be 

automatically evaluated with the 

rules of precedence.

 However, you should use 

parentheses to provide the 

structure you’re intended.



Exercise 4-2: Using and Manipulating 

Numbers

 In this exercise, you declare, initialize, and manipulate numbers.



Quiz

Which of the following statements are correct Java code?

A. int count = 11.4;

B. double amount = 11.05;

C. int cost = 133_542_667;

D. double total = 1.05 * amount;



Quiz

Given;

String name = “Bob“;

String msg;

int num = 3;

Which of the following statements correctly assigns the value “Bob wrote 3 Java programs.” 

to the msg variable?

A. msg = name + “ wrote “ + num “ Java programs.”;

B. msg = name + “ wrote “ + 3 + “ Java programs.”;

C. msg = “Bob wrote “ + (2+1) + “ Java programs.”;

D. msg = name + “ wrote “ + 2 + 1 + “ Java programs.”;

Answer: B, C



Summary

In this lesson, you should have learned how to;

 Describe the purpose of a variable in the Java language.

 List and describe four data types.

 Declare and initialize String variables.

 Concatenate String variables with the ‘+’ operator.

 Make variable assignments.

 Declare and initialize int and double variables.

 Modify numeric values by using operators.

 Override default operator precedence using ( )



Managing Multiple Items

Lesson 5



Objectives

After completing this lesson, you should be able to;

 Explain what a boolean expression is.

 Create a simple if/else statement.

 Describe the purpose of an array.

 Declare and initialize a String or int array.

 Access the elements of an array.

 Explain the purpose of a for loop.

 Iterate through a String array using a for loop.



Making Decisions.

 One of the tasks that programs 

often perform is to evaluate a 

condition and, depending on the 

result, execute different blocks or 

branches of code.

 This is called conditional logic, 

and it is handled through the use 

of an if/else statement.



The if/else Statement

 If some condition is true, execute 

the code within the if block.

 Else, if that condition is false, 

execute the code in the else 

block.



Boolean 

Expressions



Relational Operators

Condition Operator Example

Is equal to == int i = 1; 

( i == 1 )

Is not equal to != int i = 1; 

( i != 1 )

Is less than < int i = 1; 

( i < 1 )

Is less than or equal to <= int i = 1; 

( i <= 1 )

Is greater than > int i = 1; 

( i > 1 )

Is greater than or equal to >= int i = 1; 

( i >= 1 )



Examples



Exercise 5-1: Using if Statetements

 In this exercise, you use an if and if/else statements.



Quiz

What is the purpose of the else block in an if/else statement?

A. To contain the remainder of the code for a method.

B. To contain code that is executed when the expression in an if statement is false.

C. To test if an expression is false.



What If 

There Are 

Multiple 

Items in the 

Shopping 

Cart?



Introduction to Arrays

 An array is an indexed container that holds a set of values of a single type.

 Each item in an array is called an element.

 Each element is accessed by its numerical index.

 The index of the first element is 0 (zero).

 A four-elements array has indices of 0, 1, 2, 3



Array 

Examples



Array Indices and Length

 An array is a container object 

that holds a fixed number of 

values of a single type.

 The length of an array is 

established when the array is 

created.

 After creation, the length of an 

array cannot be changed.



Declaring 

and 

Initializing 

an Array



Declaring 

and 

Initializing 

an Array



Accessing 

Array 

Elements



Exercise 5-2: Using an Array

 In this exercise, you declare and initialize a String array to hold names. Then you 

experiment it by accessing the array.



Quiz

Why does the following code not compile? Select all that apply.

int [ ] lengths = { 2, 4, 3.5, 0, 40.04 };

A. lengths cannot be used as an array identifier.

B. All of the element values should have the same format (all using double values, or all using 

int values).

C. The array was declared to hold int values. double values are not allowed. 



Quiz

Given the following array declaration, which of the following statements are true?

int [ ] classSize = { 5, 8, 0, 14, 194 };

A. classSize [0] is the reference to the first element in the array.

B. classSize [5] is the reference to the last element in the array.

C. There are 5 integers in the classSize array.

D. classSize.length = 5



Loops

 Loops are used in programs to repeat blocks of statements

 Until an expression is false, OR

 For a specific number of times

 Examples;

 I want to print each element of an array.

 I want to display all records in a table until EOF.



Processing 

a String 

Array



Using break 

with Loops



Exercise 5-3: Using a Loop to Process an 

Array

 In this exercise, you loop through an array called itemPrices to print a message indicating 

each item price.



Quiz

Given the following code;

int [ ] sizes = { 4, 18, 5, 20 };
for ( int size : sizes ) {

if ( size > 16 ) { break; }
System.out.println(“Size: “ + size + “, “);

}

Which option below shows the correct output?

A. Size: 4,

B. Size: 4

C. Size: 4,
Size: 5,

D. There is no output.



Summary

In this lesson, you should have learned how to;

 Use a boolean expression.

 Create a simple if/else block.

 Describe the purpose of an array.

 Declare and initialize a String or int array.

 Access the elements of an array.

 Explain the purpose of a for loop.

 Iterate through a String array using a for loop.



Describing Objects and Classes

Lesson 6



Interactive Quizzes

 Before you start today’s lessons, test your knowledge by answering some quiz questions 

that relate to yesterday’s lessons.

 Open your quiz file from labs > Quizzes > Java SE 8 Fundamentals Quiz.html

 Click the links for Module 2, 3, 4, and 5.



Objectives

After completing this lesson, you should be able to;

 List the characteristics of an object.

 Define an object as an instance of a class.

 Instantiate an object and access its fields and methods.

 Describe how objects are stored in memory.

 Instantiate an array of objects.

 Describe how an array of objects is stored in memory.

 Declare and instantiate an object as  a field.

 Use the Netbeans IDE to create and test Java classes.



Object-Oriented Programming

 Interaction of objects.

 No prescribed sequence.

 Benefits;

 Modularity.

 Information hiding.

 Code reuse.

 Maintainability.



Duke’s 

Choice 

Order 

Process



Characteristics of Objects

 Objects are physical or 
conceptual.

 Objects have properties;

 Size

 Shape

 Name

 Color

 Objects have behaviours;

 Shop

 Put item in cart

 Pay



Class and Instances

 A class;

 Is a blueprint or template for 

an object.

 Describes an object’s 

properties and behaviours.

 Is used to create object 

instances.



Quiz

Which of the following statements is true?

A. An object is a blueprint for a class.

B. An object and a class are exactly the same.

C. An object is an instance of a class.

D. A class is an instance of an object.



The 

Customer 

Properties 

and 

Behaviours



The 

Components 

of a Class



Modelling 

Properties 

and 

Behaviours



Exercise 6-1: Creating the Item Class

 In this exercise, you create the Item class and declare public fields for ID (int), descr, 

quantity (int), and price (double).



Customer 

Instances



Object 

Instances 

and 

Instantiation 

Syntax



The Dot (.) 

Operator



Objects 

with 

Another 

Object as a 

Property



Quiz

Which of the following lines of code instantiates a Boat object and assigns it to a sailboat 

object reference?

A. Boat sailBoat = new Boat();

B. Boat sailBoat;

C. Boat = new Boat();

D. Boat sailBoat = Boat();



Accessing 

Objects by 

Using a 

Reference



Working 

with Object 

References



Working 
with Object 
References



Working 

with Object 

References



References 

to Different 

Objects



References 

to Different 

Objects



References 

and 

Objects in 

Memory



Assigning a 

Reference 

to Another 

Reference



Two 

References, 

One Object



Exercise 6-2: Modify the ShoppingCart to 

Use Item Fields

 In this exercise, you;

 Declare and instantiate two variables of type Item in the ShoppingCart class.

 Experiment with accessing properties and calling methods on the object.



Arrays Are Objects

 An array is actually an object 

type and is handled implicitly 

through a class called Array (not 

available in the Java API 

documentation).

 It must be instantiated using the 

new keyword.



Declaring, 

Instantiating, 

and 

Initializing 

Arrays



Storing 

Arrays in 

Memory



Storing 

Arrays of 

Objects 

References 

in Memory



Quiz

The following code is the correct syntax for ________ an array;

array_identifier = new type [ length ];

A. Declaring

B. Setting array values

C. Instantiating

D. Declaring, instantiating and setting array values for



Quiz

Given the following array declaration, which of the following statements are true?

int [ ] ages = new int [ 13 ];

A. ages [ 0 ] is the reference to the first element in the array.

B. ages [ 13 ] is the reference to the last element in the array.

C. There are 13 integers in the ages array.

D. ages [ 5 ] has a value of 0



Java 

IDEs



The 

NetBeans 

IDE



Creating a 

Java 

Project



Creating a 

Java Class



Avoiding 

Syntax 

Problems



Compile 

Error: 

Variable 

Not 

Initialized



Runtime Error: 

NullPointerException



Compiling 

and 

Running a 

Program by 

Using 

NetBeans



Soccer 

Application



Creating 

the Soccer 

Application



Soccer 

Web 

Application



Summary

In this lesson, you should have learned how to;

 Describe the characteristics of a class.

 Define an object as an instance of a class.

 Instantiate an object and access its fields and methods.

 Describe how objects are stored in memory.

 Instantiate an array of objects.

 Describe how an array of objects is stored in memory.

 Declare an object as a field.

 Use the NetBeans IDE.



Practice 6-1: Creating Classes for the 

Soccer League

This practice covers creating the five classes required for the soccer application.

 Goal

 Game

 Player

 Team

 League



Practice 6-2: Creating a Soccer Game

This practice covers the following topics;

 Creating a new game

 Adding some goals



Manipulating and Formatting the 

Data in Your Program

Lesson 7



Objectives

After completing this lesson, you should be able to;

 Describe the String class and use some of the methods of the String class.

 Use the JDK documentation to search for and learn how to use a class.

 Describe the StringBuilder class.

 Explain what a constant is and how to use it.

 Explain the difference between promoting and casting of variables.



String Class



Concatenating 

Strings



Concatenating 

Strings



Concatenating 

Strings



String Method Calls with Primitive Return Values

 Like most classes, the String class 

has a number of useful methods.

 Almost all of these methods do 

their useful work by returning a 

single value (Java allows only a 

single return value from a 

method).



String Method Calls with Object Return Values



Java API Documentation

Consists of a set of webpages;

 Lists all the classes in the API

 Descriptions of what the class does

 List of constructors, methods, and fields for the class

 Highly hyperlinked to show the interconnections between classes and to facilitate lookup.

 Available on the Oracle website;

https://docs.oracle.com/javase/8/docs/api/index.html



Java Platform 

SE 8 

Documentation



Java 

Platform SE 

8: Method 

Summary



Java 

Platform SE 

8: Method 

Detail



indexOf Method Example



StringBuilder 

Class



StringBuilder 
Advantages 
over String for 
Concatenation 
(or Appending)



StringBuilder: 

Declare and 

Instantiate



StringBuilder 

Append



Quiz

Which of the following statements are true? (Choose all that apply).

A. The dot (.) operator creates a new object instance.

B. The String class provides you with the ability to store a sequence of characters.

C. The Java API specification contains documentation for all of the classes in a Java 

technology product.

D. String objects cannot be modified.



Exercise 7-1: Use indexOf and substring 

Methods

 In this exercise, you use indexOf and substring methods to get just the customer’s first 

name and display it.



Exercise 7-2: Instantiate the StringBuilder 

object

 In this exercise, you instantiate a StringBuilder object, initializing it to firstName using the 

StringBuilder constructor.



Primitive Data Types

 Integral types (byte, short, int, and long)

 Floating point types (float and double)

 Textual type (char)

 Logical type (boolean)
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Quiz

The variable declaration 

public int myInteger = 10; 

adheres to the variable declaration and initialization syntax.

A. True

B. False
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Quiz

Which statements are true?

A. There are eight primitive types built in to the Java programming language.

B. byte, short, char and long are the four integral primitive data types in the Java 

programming language.

C. A boolean type variable holds true, false, and nil.

D. short Long = 10; is a valid statement that adheres to the variable declaration and 

initialization syntax.



Exercise 7-3: Declare a Long, Float and 

Char

 In this exercise, you experiment with the data types introduced in this lesson.

 Declare and initialize variables.

 Cast one numeric type to another.



Summary

In this lesson, you should have learned how to;

 Describe the String class and use some of the methods of the String class.

 Use the JDK documentation to search for and learn how to use a class.

 Use the StringBuilder class to manipulate string data.

 Create a constant by using the final keyword in the variable declaration.

 Describe how the Java compiler can use promotion or casting to interpret expressions and 

avoid a compiler error.



Practice 7-1: Manipulating Text

This practice covers the following topics;

 Searching for a particular player and printing out the last name.

 Reversing the player name so that the family name is printed first.



Creating and Using Methods

Lesson 8



Objectives

After completing this lesson, you should be able to;

 Instantiate a class and call a method on the object.

 Describe the purpose of a constructor method.

 Create a method that takes arguments and returns a value.

 Access a static method from a different class.

 Use a static method of the Integer class to convert a string into an int.

 Overload a method.
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Advantages of Using Methods

Methods

 Are reusable.

 Make programs shorter and more readable.

 Make development and maintenance quicker.

 Allow separate objects to communicate and to distribute the work performed by the 

program.



Exercise 8-1: Declare a setColor Method

In this exercise you;

 Declare a setColor method that takes a char as an argument.

 In the ShoppingCart class, call the setColor method on item1.

 Test the method with both a valid color and an invalid one.



Static Methods and Variables

The static modifier is applied to a method or variable. It means the method/variable;

 Belongs to the class and is shared by all objects of that class.

 Is not unique to an object instance.

 Can be accessed without instantiating the class.

Comparison

 A static variable is shared by all objects in a class.

 An instance variable is unique to an individual object.
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When to use Static Methods or Fields

 Performing the operation on an individual object or associating the variable with a 

specific object type is not important.

 Accessing the variable or method before instantiating an object is important.

 The method or variable does not logically belong to an object, but possibly belongs to a 

utility class, such as the Math class, included in the Java API.

 Using constant values (such as Math.PI)
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Method Overloading

Overload methods;

 Have the same name.

 Have different signatures.

 The number of parameters.

 The types of parameters.

 The order of parameter.

 May have different functionality or similar functionality.

 Are widely used in the foundation classes.
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Exercise 8-2: Overload a setItemFields

Method

In this exercise, you create an overloaded method in the Item class;

 setItemFields with three parameters that returns void

 setItemFields with four parameters that returns an int

 Then you invoke these from ShoppingCart



Quiz

Which method corresponds to the following method call?

myPerson.printValues(100, 147.7F, “lavender”);

A. public void printValues(int i, float f)

B. public void printValues(int i, float f, s)

C. public void printValues(int i, float f, String s)

D. public void printValues(float f, String s, int i) 



Summary

In this lesson, you should have learned how to;

 Add an argument to a method.

 Instantiate a class and call a method.

 Overload a method.

 Work with static methods and variables.

 Convert data values using Integer, Double and Boolean object types.



Practice 8-1: Using Methods

This practice covers the following topics;

 Creating a static method, createTeams, to return an array of teams.

 Creating another static method, createGames, that takes an array of teams and returns 

an array of games.



Practice 8.2: Creating Game Data 

Randomly

This practice covers creating a method for playing a soccer game that randomly creates 

Goal objects.



Practice 8-3: Creating Overloaded 

Methods

This practice covers overloading a method.



Using Encapsulation

Lesson 9



Interactive Quizzes

 Before you start today’s lessons, test your knowledge by answering some quiz questions 

that relate to yesterday’s lessons.

 Open your quiz file from labs > Quizzes > Java SE 8 Fundamentals Quiz.html

 Click the links for Module 6, 7, and 8.



Objectives

After completing this lesson, you should be able to;

 Use an access modifier to make fields and methods private.

 Create get and set methods to control access to private fields.

 Define encapsulation as “information hiding”.

 Implement encapsulation in a class using the NetBeans refactor feature.

 Create an overloaded constructor and use it to instantiate an object.
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Exercise 9-1: Encapsulate a Class

In this exercise, you encapsulate the Customer class.

 Change the access modifiers so that fields can be read or changed only through public 

methods.

 Allow the ssn field to be read but not modified.



Initializing a 

Shirt Object



Constructors

Constructors are usually used to initialize fields in an object.

 They can receive arguments.

 When you create a constructor with arguments, it removes the default no-argument 

constructor.

 All classes have at least one constructor.

 If the code does not include an explicit constructor, the Java compiler automatically 

supplies a no-argument constructor. This is called the default constructor.
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Quiz

What is the default constructor for the following class?

public class Penny {

String name = “lane”;

}

A. public Penny (String name)

B. public Penny ()

C. class ()

D. String ()

E. private Penny ()



Exercise 9-2: Create an Overloaded 

Constructor

In this exercise, you:

 Add an overloaded constructor to the Customer class.

 Create a new Customer object by calling the overloaded constructor.



Summary

In this lesson, you should have learned how to;

 Use public and private access modifiers.

 Restrict access to fields and methods using encapsulation.

 Implement encapsulation in a class.

 Overload a constructor by adding method parameters to a constructor.



Practice 9-1: Encapsulating Fields

This practice covers using the NetBeans refactor feature to encapsulate the fields of several 

classes from the Soccer application.



Practice 9-2: Creating Overloaded 

Constructors

This practice covers the following topics;

 Creating overloaded constructors for several classes of the Soccer application.

 Initializing fields within the customer constructor methods.



More on Conditionals

Lesson 10



Objectives

After completing this lesson, you should be able to;

 Correctly use all the conditional operators.

 Test equality between string values;

 Chain an if/else statement to achieve the desired result.

 Use a switch statement to achieve the desired result.

 Debug your Java code by using NetBeans debugger to step through code line by line 

and view variable values.
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Exercise 10-1: Using the Ternary Operator

In this exercise, you use a ternary 

operator to duplicate the same logic 

shown in this if/else statement;



Handling Complex Conditions with a 

Chained if Construct

The chained if statement;

 Connects multiple conditions together into a single construct.

 Often contains nested if statements.

 Tends to be confusing to read and hard to maintain.
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Exercise 10-2: Chaining if Statements

In this exercise, you write a calcDiscount method that determines the discount for three 

different customer types;

 Nonprofits get a discount of 10% if total > 900, else 8%

 Private customers get a discount of 7% if total > 900, else no discount

 Corporations get a discount of 8% if total > 500, else 5%



Handling Complex Conditions with a 

switch Statement

The switch statement;

 Is a streamlined version of chained if statement.

 Is easier to read and maintain.

 Offers better performance.
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Exercise 10-3: Using switch Construct

In this exercise, you modify the calcDiscount method to use a switch construct, instead of a 

chained if construct.

 Use a ternary operator instead of a nested if within each case block.



Quiz

Which of the following sentences describe a valid case to test in a switch construct?

A. The switch construct tests whether values are greater than or less than a single value.

B. Variable or expression where the expression returns a supported switch type.

C. The switch construct can test the value of a float, double, boolean, or String.

D. The switch construct tests the outcome of a boolean expression.
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Summary

In this lesson, you should have learned how to;

 Use a ternary statement.

 Test equality between strings.

 Chain an if/else statement.

 Use a switch statement.

 Use the NetBeans debugger.



Practice 10-1: Using Conditional 

Statements

This practice covers enhancing the getDescriptions method of the Game class to announce 

the name of the winning team.



Practice 10-2: Debugging

This practice covers the following topics;

 Enhancing the showBestTeam mehod to differentiate between teams with the same 

number of points.

 Using the NetBeans debugger to step through the code line by line.



Working with Arrays, Loops, and 

Dates

Lesson 11



Interactive Quizzes

 Before you start today’s lessons, test your knowledge by answering some quiz questions 

that relate to yesterday’s lessons.

 Open your quiz file from labs > Quizzes > Java SE 8 Fundamentals Quiz.html

 Click the links for Module 9, and 10.



Objectives

After completing this lesson, you should be able to;

 Create a java.time.LocalDateTime object to show the current date and time.

 Parse the args array of the main method.

 Correctly declare and instantiate a two-dimensional array.

 Code a nested while loop to achieve the desired result.

 Use a nested for loop to process a two-dimensional array.

 Code a do/while loop to achieve the desired result.

 Use an ArrayList to store and manipulate lists of Objects.

 Evaluate and select the best type of loop to use for a given programming requirement.
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Exercise 11-1: Declare a LocalDateTime

Object

 Declare and initialize a LocalDateTime object.

 Print and format the OrderDate.

 Run the code.
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Exercise 11-2: Parsing the args Array

In this exercise, you parse the args array in the main method to get the command-line 

arguments and assign them to local variables.
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Quiz

A two-dimensional array is similar to a ________________

A. Shopping list

B. List of chores

C. Matrix

D. Bar chart containing the dimensions for several boxes
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Exercise 11-3: Processing an Array of 

Items

In this exercise, you;

 Process an array of items to calculate the Shopping Cart total.

 Skip any items that are back ordered.

 Display the total.
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Quiz

___________ enable you to check and recheck a decision to execute and re-execute a block 

of code.

A. Classes

B. Objects

C. Loops

D. Methods



Quiz

Which of the following loops always executes at least once?

A. The while loop

B. The nested while loop

C. The do/while loop

D. The for loop
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Exercise 11-4: Working with an ArrayList

In this exercise, you;

 Declare, instantiate, and initialize an ArrayList of Strings.

 Use two different add methods

 add (E element)

 add (int index, E element)

 Use the following methods to find and remove a specific element if it exists

 contains (Object element)

 remove (Object element)



Summary

In this lesson, you should have learned how to;

 Create a java.time.LocalDateTime object to show the current Date and Time.

 Parse the args array of the main method.

 Nest a while loop.

 Develop and nest a for loop.

 Code and nest a do/while loop.

 Use an ArrayList to store and manipulate objects.



Practice 11-1: Iterating Through Data

This practice covers the following topics;

 Converting a comma-separated list of names to an array of names.

 Processing the array using a for loop.

 Using a nested loop to populate an ArrayList of games.



Practice 11-2: Working with 

LocalDateTime

This practice covers working with a few classes and methods from the java.time package in 

order to show date information for games played.



Using Inheritance

Lesson 12



Objectives

After completing this lesson, you should be able to;

 Define inheritance in the context of a Java class hierarchy.

 Create a subclass.

 Override a method in the superclass.

 Use a keyword to reference the superclass.

 Define polymorphism.

 Use the instanceof operator to test an object’s type.

 Cast a superclass reference to the subclass type.

 Explain the difference between abstract and nonabstract classes.

 Create a class hierarchy by extending an abstract class.
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Exercise 12-1: Creating a Subclass

In this exercise, you create the Shirt class, which extends the Item class.

 Add two fields that are unique to the Shirt class.

 Invoke the superclass constructor from the Shirt constructor.

 Instantiate a Shirt object and call the display method.
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Exercise 12-2: Overriding a Method in the 

Superclass

In this exercise, you override a method in the item class.

 Override the display method to show the additional fields from the Shirt class.

 Run the ShoppingCart to see the result.
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Exercise 12-3: Using the instanceof

Operator

In this exercise, you use the instanceof operator to test the type of object before casting it to 

that type.

 Add a getColor method to the Shirt class.

 Instantiate a Shirt object using an Item reference type.

 Call the display method on the object.

 Cast the Item reference as a Shirt and call getColor.
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Summary

In this lesson, you should have learned the following;

 Creating class hierarchies with subclasses and superclasses helps to create extensible and 

maintainable code by;

 Generalizing and abstracting code that may otherwise be duplicated.

 Allowing you to override the methods in the superclass.

 Allowing you to use less-specific reference types.

 An abstract class cannot be instantiated, but it can be used to impose a particular 

interface on its descendants.



Practice 12-1: Creating a Class Hierarchy

This practice covers rewriting the playGame method so that it will eventually be able to work 

with GameEvent objects and not just Goal objects, which is the case at present.



Practice 12-2: Creating a GameEvent

Hierarchy

This practice covers adding game events to the application. To do this, you create a 

hierarchy of game event classes that extend an abstract superclass. Some of the game 

events are;

 Goal

 Pass

 Kickoff



Using Interfaces

Lesson 13



Interactive Quizzes

 Before you start today’s lessons, test your knowledge by answering some quiz questions 

that relate to yesterday’s lessons.

 Open your quiz file from labs > Quizzes > Java SE 8 Fundamentals Quiz.html

 Click the links for Module 11, and 12.



Objectives

After completing this lesson, you should be able to;

 Override to toString method of the Object class.

 Implement an interface in a class.

 Cast to an interface reference to allow access to an object method.

 Write a simple lambda expression that consumes a Predicate.
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Quiz

Which methods of an object can be accessed via an interface that it implements?

A. All the methods implemented in the object’s class.

B. All the methods implemented in the object’s superclass.

C. The methods declared in the interface.



Quiz

How can you change the reference type of an object?

A. By calling getReference.

B. By casting.

C. By declaring a new reference and assigning the object.



The 

Collections 

Framework



ArrayList 

Example



List 

Interface



Example: 

Arrays.asList



Example: Arrays.asList



Exercise 13-1: Converting an Array to an 

ArrayList

In this exercise, you;

 Convert a String array to an ArrayList.

 Work with the ArrayList reference to manipulate list values.
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Exercise 13-2: Using a Predicate Lambda 

Expression

In this exercise, you use the removeIf() method to remove all items of the shopping cart 

whose description matches some value.

 Code the removeItemFromCart() method of ShoppingCart.

 Create a Predicate lambda expression that takes an Item object as input to the 

expression.



Summary

In this lesson, you should have learned the following;

 Polymorphism provides the following benefits;

 Different classes have the same methods.

 Method implementations can be unique for each class.

 Interfaces provides the following benefits;

 You can link classes in different object hierarchies by their common behaviour.

 An object that implements an interface can be assigned to a reference of the interface type.

 Lambda expressions allow you to pass a method call as the argument to another method.



Practice 13-1: Overriding the toString

Method

This practice covers overriding the toString method in Goal and Possession.



Practice 13-2: Implementing an Interface

This practice covers implementing the Comparable interface so that you can order the 

elements in an array.



Practice 13-3 (Optional): Using a Lambda 

Expression for Sorting

This practice covers using a lambda expression to sort the players.



Handling Exceptions

Lesson 14



Objectives

After completing this lesson, you should be able to;

 Describe how Java handles unexpected events in a program.

 List the three types of Throwable classes.

 Determine what exceptions are thrown for any foundation class.

 Describe what happens in the call stack when an exception is thrown and not caught.

 Write code to handle an exception thrown by the method of a foundation class.



What Are Exceptions?

Java handles unexpected situations using exceptions.

 Something unexpected happens in the program.

 Java doesn’t know what to do, so it;

 Creates an exception object containing useful information and

 Throws the exception to the code that invoked the problematic method

 There are several different types of exceptions.
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Quiz

Which of the following objects are checked exceptions?

A. All objects of type Throwable

B. All objects of type Exception

C. All objects of type Exception that are not of type RuntimeException

D. All objects of type Error

E. All objects of type RuntimeException
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Exercise 14-1: Catching an Exception

In this exercise, you work with the ShoppingCart class and a Calculator class to implement 

exception handling.

 Change a method signature to indicate that it throws an exception.

 Catch the exception in the class that calls the method.



Quiz

Which one of the following statements is true?

 A RuntimeException must be caught.

 A RuntimeException must be thrown.

 A RuntimeException must be caught or thrown.

 A RuntimeException is thrown automatically.
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Summary

In this lesson, you should have learned how to;

 Describe the different kinds of errors that can occur and how they are handled in Java.

 Describe what exceptions are used for in Java.

 Determine what exceptions are thrown for any foundation class.

 Write code to handle an exception thrown by the method of a foundation class.



Interactive Quizzes

 Before you start today’s lessons, test your knowledge by answering some quiz questions 

that relate to yesterday’s lessons.

 Open your quiz file from labs > Quizzes > Java SE 8 Fundamentals Quiz.html

 Click the links for Module 13, and 14.



Practice 14-1: Adding Exception Handling

This practice covers the following topics;

 Investigating how the Soccer application can break under certain circumstances.

 Modifying your code to handle the exceptions gracefully.



The End and Thank You!


