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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



Please check out this URL
9 for all course-related
resources.

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




Hello Everyonel!

My name is Asmaliza Ahzan. You can call me Emma ©

My email address is asmaliza@iverson.com.my



A Infroduction

& What Is a Java Program?

& Creating a Java Main Class

E  Dataina Cart

v/ Managing Multiple Items

/" Describing Objects and Classes

om Manipulating and Formatting the Data in Your Program
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Creating and Using Methods

Using Encapsulation

More on Condifionals

Working with Arrays, Loops, and Dates

Using Inheritance

Using Interfaces

Handling Exceptions



Lesson 1




About This Course

During this course, you will;

Write Java code using a text

editor and IDE called Netbeans Shilct aysh st - mow Shiriid)s
Shirt yourShirt = new Shirt();

Complete an interactive quizzes _ ,
myShirt = yourShirt;

myShirt.colorCode = '
yourShirt.colorCode =

System.out.println("Shirt color: "™ + myShirt.colorCode) ;




O Beginners to programming who have basic mathematical, logical, and analyfical
problem-solving skills and who want to begin learning the Java programming language.

O Novice programmers and those programmers who prefer to start learning the Java
programming language at an infroductory level.

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



After completing this course, you should be able to;

© Demonstrate knowledge of basic programming language concepts.

© Demonstrate knowledge of the Java programming language.

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



Day One
O Getting Started

O Lesson 1: Introduction

O Lesson 2: What Is a Java Programe
O The Basic

© Lesson 3: Creating a Java Main Class

O Lesson 4: Data



Ble\VANYe)

O Lesson 5: Managing Multiple Items
O Filling in the Details

O Lesson 6: Describing Objects and Classes

© Lesson 7: Manipulating and Formatting the Data in Your Program
O Improving Efficiency

O Lesson 8: Creating and Using Methods



Day Three

© Lesson 9: Using Encapsulation
O Expanding It
© Lesson 10: More on Conditionals
© Lesson 11: Working with Arrays, Loops and Dates

© Lesson 12: Using Inheritance



Day Four

© Bring It Home
© Lesson 13: Using Interfaces

O Lesson 14: Handling Exceptions



@)

What is your name®e

@)

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?

O What are the expectations after attending this course?¢
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After completing this lesson, you should be able to;

O
O
O
O
O
@)

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.



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

O At the machine level, the program consists of binary instructions (1s and 0s).
© Machine codes.
O Most programs are written in high-level code (readable).

O Must be translated to machine codes.



Translating
High-Level

Code 1o
Machine
Code
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Some of the features that set Java apart from most other languages are that;

O Itis platform-independent

O Itis object-oriented



Java Is Plaiform-Independent

Java programs are compiled
using a Java compiler.

The compiled binary codes are

called bytecodes. 222 ¥ : Project
- Libraries

Bytecode is a binary for Java Java Compiler
Virtual Machine (JVM). '

-
| -

Java Code Java Bytecode

JVM is a platform-specific VM.




Java Programs Run in a JVM

The image shows a Java
bytecode file executing on
several platform where JVYM
installed.

For Java programs to be
platform-independent, a JVM is
required on every platform
where your program will run.

Solaris OS

Workstation
Bytecode

(.class file)

Workstation

- Java Virtual
Z Machine

T

"~ Microsoft Windows
Workstation



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.

o
-
[11]
=
EC

Difficult to maintain programs.

Difficult to enhance as needed.

®
&
©
&
®
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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

. C:\Program Fles\Java\jdk1 80

In addition to the executable files ) (1 -~ mino-
found in the bin folder of JDK, e ooty Wt
. . . . Ogoze v  Indudenlibracy v 33 I . Executable Jar Fie
various class libraries are installed e : e omFie
that conform to the particular - ~ ‘ Ry
platform that you chose. i . Exectable S Fle
LB Fle
The core libraries are found in the -~ A | o
lib folder. oude SN - o o
el e »- Executabe o Fie 2,25/
The Java runtime engine requires Sy e e SRR 2t 4
these libraries. St o oeti——

Windows Defender

sl 2




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 info a
bytecode file with the extension
.Cclass

Use the java command to run
the Java class.




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

O Enter the following command for each .java file you want to compile.
O Syntax;

O javac filename.java
O Example;

O javac Greetings.java



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

O Enfer the following for the class file that contains the main method.
O Syntax;
O java classhame
O Example;
O java Greetings
O Qutput;
© Hello World!



A Java program can output data in many ways. Here are some examples;
O To a file or database.

© To the console.

O To a webpage or other user interface.



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

Look for SayHello.java in;
O /labs/02-GettingStarted/Exercises/Exercise 1

Compile it: javac SayHello.java

Run the resulting class file: java SayHello
© Did you see the output?e



Which of the following is correcte (Choose all that apply)

A javac OrderClass
= java OrderClass
. javac OrderClass.java

0. java OrderClass.java



In this lesson, you should have learned how to;
@)

O
O
O
@)

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.
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After completing this lesson, you should be able to;

O Create a Java class.

O Write a main method.

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



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

O Includes code that:
O Allows a customer to add items to the shopping cart.

O Provides visual confirmation to the customer.




Program Structure

A class consists of;

«  Example:
The class name. Class names
begin with a capital letter. Java is case-sensitive!
The body of the class tse (glo {

surrounded with braces { }
Data (called fields)

Operations (called
methods)

J/ fields of the class

// methods




Java Packages

A package provides a
namespace for the class.

This is a folder in which the
class will be saved. package greeting;

l_ 'Pac.kaga name

The folder name (the The cless’s vnigue

package) is used to uniquely
identify the class.

public class Hello | T e i 3.,,33{‘,”3_}-\3[{@

// fields and methods here

}

Package names begin with @
lowercase letter.



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

O Click New to create a new class;
© Class name: ShoppingCart

© Package name: exercise

O 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.

public static void main (String args[]) {
// code goes here in the code block

The syntax is always the same. }

It surrounds entire method body
with braces { }




| /- Clzss name

b

public class Hello {

— public static void main (String[]

// Entry point to the program.
// Write code here:

args)

{

— Comments

d System.out.println ("Hello World!");
)
}
|
main Praeram
wmethod oV P”{'

J




Ouvutput to the Console

System.out .println (<some string value:x) ;

Siﬁwalﬁerﬂ

Example:
System.out .println ("This is my mﬂssage.r};




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

© Common errors;
© Unrecognized word (check for case-sensitivity error).
O Missing semicolon.
O Missing close quotation mark.

O Unmatched braces/brackets.



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

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

O In the code block, use a System.out.printin method to print “Welcome to the Shopping
Cart!”

© Run the program and check the output.



Which main method syntax is correcte

A Public static void main (String [ ] args) { }
5. public Static void Main (String [ ] args) {}
. public static void main (String () args) [ ]
D). public stafic void main (String [ ] args) {}



In this lesson, you should have learned how to;

O Create a class using the text editor.

O Create (declare) a Java class.

© Define a main method within a class.

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

© Run a program in the console.
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After completing this lesson, you should be able to;

O
@)
O
O
@)
O
O
@)

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.

Vavizble
The Jc.}fpa of dara namne

The valve of the vavizble

String firstName = "Mary";




© Some of the types of values a variable can hold:
© String (example: “Hello”)
O int (example: -10, 0, 2, 10000)
O double (example: 2.00, 99.99, -2042.09)
© boolean (true or false)

O If unitialized, variables have a default value:
© String: null
O int: 0
© double: 0.0
© boolean: false



Guidelines

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

O

Names are case-sensitive.

O

Names cannot include white space.

O Choose names that are mnemonic and that indicate to the casual observer the intent of
the variable.

O outOfStock (a boolean)

O itemDescription (a String)



Uses of Variables

+  Holding data used within a method:
String name = "Sam" ;
double price = 12.35;
boolean outOfStock = true;
Variables are used extensively in

the Java programming language .
p g g g g Stl‘lllg name = namel;
for tasks such as; _ — _ .
+ Representing values within a mathematical expression:
total = quantity * price ;

+  Printing the values to the screen:
System.out.println (name) ;

+ Assigning the value of one variable to another:




Variable Declaration and Initialization

type identifier [= value];

Vavichle declzved
Examples:
In Java programming language, STTTg cusromer Two varizbles
variables should be declared ” o decleved
and initialized before you starts to ' . B L | e e |
use ik oo ada: ———— 2nd intizlized

Two vevizhbles declared
e-ncl in'u{iahzzd




String Concatenation

Combining mUITlple STringS is . Exan‘1p|e:
called “concatenation”. String greetl = "Hello";

String variables can be String greet2 = "World";

concatenated using the '+’ String message
operator. String messa eet eet 2 + 2014 +"!v;




String Concatenation Output

System.out.println(message) ;

System.out.println(greetl + " " + greet2 + "!");

You can concatenate String
variables within a method call. Output:

Hello World!
Hello World!




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



Which of the following variable declarations and/or initializations are correcte

A int count = 5; quantity = 2;
5. string name, label;
. boolean complete = “false”;

. boolean complete = true;
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O int variables hold whole number values between;
© -2, 147, 438, 648 10 2, 147, 438, 647
O Examples: 2, 1343387, 1_343_387
© double variables hold larger values containing decimal portions.

© Use when greater accuracy is needed.
O Examples: 987640059602230.7645, -1111.11, 2.1E12



Initializing
and

Assigning
Numeric
Values

-

int variables:
— int quantity = 10;

— int gquantity = 5.5; @ Cnmpila{]nn fails!

* double variables:

— double price = 25.99;
— double price = 75;

vy
Ve

~

Run Lime will

injce:vfwe:{ 2s 15.0.




Standard Mathematical Operators

M

Addition sum=numl + num2;

If num1 is 10 and
num2is 2, sum s 12.

Subtraction diff = num1 — num?2;

If num1is 10 and
num?2 is 8, diff is 2.

Multiplication prod = numl * num2;

Division quot =num1l / num?2; Division by O returns
an error. The
remainder portion is
discarded.




Increment and Decrement (++ and --)

The long way:

age = age + 1;

A common requirement in or
programs is to add or subtract 1 count = count - 1:
from the value of a variable.

This is possible by using the
increment and decrement The short way:

operators. _
age++;

or

count--;




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

O Is the answer to the following problem 34 or 92




Rules of precedence;

O Operators within a pair of parentheses.
O Increment and decrement operators ( ++ or -- )
O Multiplication and division operators, evaluated from left to right.

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



Using Parentheses

Your expression will be = (((25
automatically evaluated with the
rules of precedence.

- 5) * 4) / (2 - 10)) + 4;
((20 * 4) / (2 - 10)) + 4;
(80 / (2 - 10)) + 4;

However, you should use
parentheses to provide the
structure you're intfended.




O In this exercise, you declare, inifialize, and manipulate numbers.



Which of the following statements are correct Java code?¢

A infcount=11.4;
5. double amount = 11.05;
C . intf cost = 133 542 667;

. double total = 1.05 * amount;



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 = nhame + “ wrote * + num * Java programs.”;
5. msg = name + “ wrote “ + 3 + " Java programs.”; Answer: B. C
C . msg = “Bob wrote “ + (2+1) + * Java programs.”;
D.

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



In this lesson, you should have learned how to;
@)

@)
O
O
@)
O
O
@)

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 ()
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After completing this lesson, you should be able to;

O
O
O
O
O
O
O

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.

Which way
~ .(shall | go?
One of the tasks that programs S

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

beolean axlw-zss.'ucm

If some condifion is true, execute
the code within the if block.

Else, if that condition is false,
execute the code in the else

block. // do something different elee block

#




Boolean
Expressions

-

-

~
Review:
*  boolean data type has only two possible values:

- true

— false

A boolean expression is a combination of variables, values,
and operators that evaluate to true or false.

. length@ 10;

* gize @ maxSize;

. tﬂtal%‘c:st * price);

Relztional nf}zrainm




Relational Operators

Condition Operator Example
Is equal to

Is not equal to

Is less tThan

Is less than or equal to

Is greater than

Is greater than or equal to




Examples

24
25
26
27
28
29
30
31
32
33
34
35
36

int attendees = 4;
boolean largeVenue;

// if statement example

if (attendees >= 5){
largevVenue = true;
}

else {
largevVenue = false;
}

// same outcome with less code

largeVenue = (attendees == 5);

ﬂ.saian 2 boolean [-.::_r
vemeg aw 1L
5{aELhﬂanL.

ﬂ.&aian the boolezn
r.l'rracH}f from the

boolezn axpmaaian.




wh i

1atfetement:

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



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

A. To contain the remainder of the code for a method.
=. To contain code that is executed when the expression in an if statement is false.

. To test if an expression is false.



What If ( \

01 J// Without an array _ Net vezlstic it
Th ere Are 02 String itemDescl = "Shirt" ;m 100s of items!
03 String itemDesc2 = "Trousers";
M It. I 04 String itemDesc3 = "Scarf";
U I p e 05 vch betiew!
S 06 // Using an array |
Ite m s I n th e (07 String[] items = {"Shirt", "Trousers", "Scarf"}; |

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 O (zero).

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




Array
Examples

/

\_

Array of int types

27 || 12 || 82 || 70 || 54 || 1 || 30 |[ 34

Array of string types

ad @ B 47 o &
o ﬂ"# ﬁ*"q +”& = o *ﬂ"é

ﬁﬂ

~a~°‘§# A I P I

N
N
Qﬂi
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Array Indices and Length

: : : age \ | I ts.
An array is a container object The ages array has eight elements

that holds a fixed numlber of

values of a single type. st Ezent

The length of an array is N 1/

established when the array is IEI 1 3 y -
created.

2 4 5/ 6 7
[z ]z e e =] [

array cannot be changed. Array length is 8. ———————s
(ages.length)

After creation, the length of an




DeCIGring ( «  Syntax:

type[] arrayIdentifier = {comma-separated list of wvalues};

Declare arrays of types String and int:

String[] names = {"Mary", "Bob", "Carlos"};

int[] ages = {25, 27, 48};

Initializing

All s ove
lne

an Array




Declaring
and

Initializing
an Array

Wom =1 S o W R

int[] ages = new int[3];

ages[0] = 19; Multiste
ages[1l] = 42; approac
ages[2] = 92;

String[] names = new String[3];

names [0] = "Mary","Bcb","Carlos";
names[1l] = "Mary","Bcb","Carlos";
names [2] = "Mary", "Becb","Carlos";

Multiste

EPF‘I"DEC

[




Accessing
Array

Elements

-

Get values from the ages array:

int [] ages = {25, 27, 48};

int myRge = ages[0];
int vourAge = ages|[1];
System.out .println("My age is " + ages|[0]);

Set values from the names array:

String[] names = {"Mary", "Bob", "Carlos"};
names [0] = "Gary";
names[1] = "Rob";




y

¥ | -
y \ [

y \
y Fjlv\. |

O In this exercise, you declare and initialize a String array to hold names. Then you
experiment it by accessing the array.



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.

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

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



Given the following array declaration, which of the following statements are truee
int [ ] classSize = {5, 8,0, 14, 194 };

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

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

. There are 5 integers in the classSize array.

o0 @ »

classSize.length = 5



O Loops are used in programs to repeat blocks of statements

O Until an expression is false, OR
O For a specific number of times
O Examples;
O I'want to print each element of an array.

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



Processing
a String

Array

-

LDD eCCESSES E‘-Erf.lﬂ
ID

element n Luvn. I names array of String types
George| | Jill

Xinyi

Ravi

—  Eachiteration

PZ{U\I"‘H.& UﬂG 4] EK‘L

for (String name : names ) { element of the
System.out .println("Name is " +|name]; avvey.

}

Qutput:

Name is George

Name is Jill

Name i1s Xinyi
Name is Ravi




break example:

01 int passmark = 12;
02 boolean passed = false;
03 int[] scores = {4,6,2,8,12,35,9};

Using break

~ 04 for (int unitScore : scores) |
with Loops omisseore st 571 (o vesd o
passed = true; {.lqw.:ualq the cop
break; 2gain, $o Use break,

}
0s }

To-»System.out.println("At least one passed? +passed) ;

Qutput:

At least one passed? true




O In this exercise, you loop through an array called itemPrices to print a message indicating
each item price.



Given the following code;

int []sizes={4,18,5,20}

for ( Int size : sizes ) {
if (size>16) { break; } .
System.out.printin(“Size: " + size + , *);

}

Which option below shows the correct outpute
A Size: 4,
B. Size: 4

C. Size: 4,
Size: 5,

. There is no output.



In this lesson, you should have learned how to;

O 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.

O O O O O O

Iterate through a String array using a for loop.
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O Before you start today'’s lessons, test your knowledge by answering some quiz questions
that relate to yesterday’s lessons.

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

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



After completing this lesson, you should be able to;

O
@)
O
O
@)
O
O
@)

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 instantfiate 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

Mvs. Duke (_ﬁ

Celow Im-*nlm;r-{?r vale is ved

Objects have behaviours;

Ngle]e)
Put itfem in cart

Pay



Class and Instances

OLDJEE‘L mstances

A class;

Is a blueprint or template for _ ‘a
an object. Claas 4
—Pv—apzv-£i¢5

Describes an object’s
properties and behaviours. -Bzhau]ws

Is used to create object
instances.




Which of the following statements is true?

A. An object is a blueprint for a class.
©. An object and a class are exactly the same.
C . An object is an instance of a class.

. Aclassis an instance of an object.



The
Customer

Properties
and
Behaviours

Properties: Behaviors:
Name «  Shop
Address +  Set Address
Age * Add item to cart
Order number * Ask for a discount

Customer number * Display customer details




T h e Class declavation
s
CO onents 1 public class Customer {
p 2 public String name = "Junior Duke"; Fields
3 publie int custID = 1205; {_FF‘DF““G!I)
f CI 4 public String address; (Atbvibutes)
o q qss E public int orderNum;
B publiec int age;
i
8 public void displayCustomer () { Metheds
g System.out.printin("Customer: "+name) ; ( Behaviors)
10 1
11 }




Modelling
Properties

and
Behaviours

-

Customer class

name

address
billing info
age

customer number
order number

requestDiscount ()
setAddress ()

shop ()

displayCustomer ()

e J =

;
Clzss newe

ﬁ

Fields

-

J \

I"]E'c,lnnéa




O In this exercise, you create the ltem class and declare public fields for ID (int), descr,
quantity (int), and price (double).



~
cvstomerOL

Customer
Instances

customer02

public static void main(String[] args){

Customer customer0l

new Customer () ; } Crcakc new insianccs

Customer customer02 = new Customer(); (im£3n£ia£e)
customer0l.age = 40; .

= : Fields ave 2ccessed.
customer02.name = "Duke";
customer0l.displayCustomer () ; } He{hoés ave Ca"cé
customer02.displayCustomer () ; ’

}




Object
Instances

and
Instantiation
Syntax

variable becowes 2 veference

to thet ob ject.
oh R The new kc}-w:::rr.l cveztes

The syntax is: {_ina{lan{]a'@ms) 2 new mstance.

. [ 1
zclass name= wvariable = new =<class name:=|()

public static void main(Stringl] args]){

Customer customer0l = new Customer(); //Declare and instantiate
Customer customer02; J/Declare the reference
customer02 = new Customer(); J/Then instantiate

new Customer(); J/Instantiation without a reference

//We can't use this cbject later

f/fwithout knowing how to reference it.

—




-
Follow the reference variable with a dot operator (.) to access

Th e Do.l. ( ) the fields and methods of an object.
[

public static void main(Stringl[] args) |

i )
O e rq II.O r Customer class
Customer customer(ll = new Customer();

name
E??T?EE - //Accessing fields
a;E ing inta System.out .println(customer(l.name) ;

customer number customer(l.age = 40;

order number

J/Calling metheds

requestDiscount () customerll.requestDiscount (] ;

setAddress ()
shop(]
displayCustomer ()

customer(l.displayCustomer () ;




Objects
with

Another
Object as a
Property

Customer class Cart class
customer number ;f###'“—.i Iteml]
*cart .——-"'# date
nams total
address
bPilling info
order number

addItem()
requestDiscount () checkoOut ()
sethddress|() cancel ()
shop ()
displayCustomer ()
\, A
N >,
public static wvoid main(String([] args)
Customer customer0l = new Customsr();
customer0l.cart.cancel (] ; [/ fHow to access methods of an
f/fobject within another cbject
1
1




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

A. Boaft sailBoat = new Boat();
2. Boaft sailBoat;
. Boat = new Boaf();

1. Boat sailBoat = Boat();



~
The camerz is ke the ob\‘,cc{ that is

4N 2ccessed us'm3 2 veference.

\

Accessing
Objects by

,,f"
N =
Using @ ~

Reference

The vemote is like the veference
vsed Lo 2ccess the cemere.

-




Working
with Object

References

-

N

. Pick vp the vewote Lo gain

eCCESS JLD {.1'1‘3 Cemwgia,

‘Pll‘ﬂﬁfn- £LIE PMG{‘G;E- CGHJLH"DJEr

J(.-E} L\&VE Cemwigyrea C"D 6GME{.LHEH3.

@

rezte 2 Camere ob ject 2nd
3@1’. 2 reference Lo if.

11 Camera remotel;

12

13 remotel = new Cameral):
14

15 removel.playv();

.Cau 2 wethod Lo have the
Camera n[nJ-ac'c, do 5ma£lnin3.




Working

with Object
References

,,5;5?
i

>

—

&

I,':' \ ‘E ¢
H“E-MDJC-‘EL % H“E-MD‘LEZ

12 Camera remotel = new Cameral):;
- Tlheve ave Luwe
Cawera abjacjc,a.

14 Camera remoteZ = new Cameral);
15
16 remotel.playl);

17
18 remote2.playl);




Working
with Object

References

—

There is -::m|}l' one
Camera abjan'(..

12
12
14
15
16
17
18

Camera remotel = new Cameral);
Camera remote2 = remotel;
remotel.play () ;

remote2.stop() ;




References
fo Different

Objects




Rﬂ{ﬂi‘ﬂ‘rﬂﬂﬁ {.YFEP

Reference varizble

References -

o Different ey
a8
[ ] — .
) T m =
ects

12 Shirt myShirt = new Shirt () ;
13 myShirt.display/() ;

15 Trousers myTrousers = new Trousers() ;
16 myTrousers.display();




References
and

Objects in
Memory

12 int counter
13 Shirt myShirt = new Shirt () ;
14 Shirt yourShirt = new Shirt();

= 10;

5£ECL(

counter
myShirt

yourShirt

L%

10

Ox034009

0997311

~

-

0x034009

12

132.99

;
0x99f311

12

15.99

/

o

___

shirtlD
price
colorCode

shirtlD
price
colorCode

/

Vavizbles

Dbjc.cjc.s

Hzap




/

myShirt = yourShirt;

Assignhing a

Reference O\ ( ~

to Another
Reference e | G fo) e




Two
References,

One Object

/Cnde fragment:

14
15 myShirt = yourShirt;
16

12 Shirt myShirt = new Shirt();
13 Shirt yourShirt = new Shirt();

//The old myShirt object is
//no longer referenced

17 myShirt.colorCode = 'R';

18 yourShirt.colorCode = 'G';

19

20 System.out.println("Shirt color: ™ + myShirt.colorCeode);

Output from code fragment:

Shirt color: G

\S




O In this exercise, you;

O Declare and instantiate two variables of type ltem in the ShoppingCart class.

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



Arrays Are Objects

Arrays are handled by an implicit Array object.
The Array variable is an object reference, not a primitive

: : data type.
An array is actually an object _ _ _ _ _
type and is handled implicitly It must be instantiated, just like other objects.
through a class called Array (not — Example: This 2vva
available in the Java API int[] ages = new int[4]; ™ can hold four

documentation). elements.

It must be instantiated using the

Previously, you have been using a shortcut to instantiate
new keyword.

your arrays.
— Example:
int[] ages = {8,7,4,5};




Declaring,
Instantiating,

and
Initializing
Arrays

Al one

~

o oW W b ] ®

Examples: [ live
String[] names = {"Mary","Bob", "Carlos"};

int [] ages = new 1int [3];

ages[0] = 19; H!u“.is'f,aE
ages[l] = 42; gppvrozec
ages [2] = 92;

Not permitted (compiler will show an error):

int [] ages;
ages = {19, 42, 92};




Storing
Arrays in

Memory

int age = 35;

Primitive
vavizble of -L}flsz
int

age

ages

e Primitive

— vavizbles of 'l'.ylslz

int[] ages = {19, 42, 92}
4 ™ 4 N
0x034009
0x034008 |__ - 42
2 52 —
N/ . J

e int held 25
arvay elewents




Storing
Arrays of

Objects
References
in Memory

-

item

items

Item item = new Item();

Item[] items = { new Item(), new Item(), new Item() };

f‘

~

0x024009

Vs

O0x98f311

Ox99f311

0:x00099

1

0x00327

N

0x00990

4

—
0

itemid
price
colorCode

itemid
price
colorCode
itermild
price
colorCode
itemid
price
colorCode

~

~




The following code is the correct syntax for an array;

array_identifier = new type [ length |;
A. Declaring
5. Sefting array values

. Instantiating

0. Declaring, instantiating and setfting array values for



Given the following array declaration, which of the following statements are truee

int[] ages=new int[13];
ages [ 0] is the reference to the first element in the array.
ages [ 13 ] is the reference to the last element in the array.

. There are 13 integers in the ages array.

o0 @ »

ages [ 5] has a value of O



A Java Integrated Development Environment (IDE) is a type of
software that makes it easier to develop Java applications.

*« An IDE provides:
— Syntax checking
— Various automation features

— Runtime environment for testing

+ |t enables you to organize all your Java resources and
environment settings into a Project. TR

1y Source Padages
2 om oyanagans b
] StatcWordidrary. jeos
B voditrery jave

= rom loy.ansgras.u
lj Abost e
b ArAZ A, JATA
| [ TestPackages
- comtoy.anagrams i
- [ Lbraries
G g Testliraries




The
NetBeans

IDE

PV‘OJQCJL
Maviaa’tov

Class
NaViaekor

Code Editor )

|El el % |® (9 | [<cetauitconty>

MEEEAARCE

Propcts X Fles | Services | Ll o SayMelojava x| & " rixo
= & MyFrstroect Souce Hstry |[@ [0+ O - o B I
= ') Source Padkages -

e 3 "
- <defaut package>
s i 7 &
& Seybelojavs
D @ (3] TestPackages : /
# (g Lbrares 58l L
# (g Testlbranes
11 public class SayHello |( -
12| (& pusliz scaviz vaid main (Sering(] srgs)
13| | point for the ;
14| - }
15 }
1% -
Kl | = .'_[J_
— -
U I’i - _i:: : ~ z




Creating a
Java

Project

GRS )

Select File > New Project.
Select Java Application.

Name and set the location
for the project.

—

Project Foider:  |C:VabsWMyFirstProject

4. Select “Create Main Class”
: . ™ Use Dediated Folder for Storing Lbranes
if you want it done for you R
automatlca"y (xfferent users and projects can share
. i inss ’lhemnccovwd‘umnu.uum (voe
5. Click Finish. io for detais).
@msmﬁg [nyfestoroject MyFrstroect
oot | i o
-

>4




Select File > New File.

—

2. Select your project and choose Java Class.
Creqﬁng q 3. Name the class.
4. Assign a package.
Java Class 5. Click Finish.
[T X

L. Choose File Type Clasa Mame: wHial
2. Hame and Localson

FTOECT: |nenorTogRcy
Locabon: Iinun:e Packages

v]
rocoge: [ ] =]
Created Fie: |wm




Avoiding
Syntax

Problems

~

The code editor will tell you when you have done something

wrong.

«|»i~jiol

6

7 -
8 -
) * fanthor student
10 of

jlyHello {

System.ount.printin("Hello World! ")O

ic void main (String[] args) { e

Source  Hstory |9 @-a-m‘asamf@ﬁfﬁ_ﬂ

1 1, expected )
12 -
13 T (AlEntEr shows hints) | .. -
Bl
16 ;
<

I o

() Saytelo ) () main )




Compile
Error:

Variable
\ [o]]
Initialized

[¥ Iy (R - T B 5 =

public static woid main(String[] args) {

Customer customer(l;

J//Declare the reference

J/Ho instantiation

customer(l.name = "RHobert";

pablic static void maim{Scring()] args) {

CasEomEy =38 css=0]1:

NetBeans indicates that
the vavizble mar wol

have beewn mitizlized.

CusTomerdl . naxs = "Rl

vargble oustomesO1 might not have been intalzed

{R:I.:'El'll:!f shoes hints)




Runtime Error:
NullPointerException

1 public static void main(Stringl[] args){

2

3 Customer customer0l; J//Declare the reference

4 customerll = new Customer(); //Instantiate and assign

B customer(l.name = "Hobert";

6

T Customer [] customers = new Customer[5] ;

] customers (0] .name = "Robert";

9

10 ¢}
MetBezans nu{lec Window
ndicales 2

This vetevence hes NullPointerException.

wot been 254 anc.r.l.

st Test. main (IREC S ARE 40!

Ttﬁuupt—;:l in theddd "BAAIRT Javda. lasdg. FulldoelntaEEdcapilon




R — o TR W D O i &
one il (i gy L “ yoor= "
ASE T N Mty ([ We Wi QA NSO L Y
Olose Project Mebofraject) peckage hellor
Pyt e |
Cpen Recent Ho , l B3
mm Pl L | e Edt view Maviowte Souce Refactr fun Debug Frofle Team Took Wirdow Meb (v <1 '
qnd {rcet Bragmct R A |’? Em% o A |‘°"““'"° i A @
s | - “OnET
) i R QRSB e L
. Save As.. e package helle) ]
save Al CH4ILeS Bkt
Running @ = . B
Preer 4 ot ait T D j (RSO
Fried ta HTNL " S Mt PABL1C cleans Seytleilo |
o B 4 g public static Yoid main (Sccingl) axgs)i =
g System.our.printin| ol ¥
Program b ' e |
5ave 1% zo'u.valen{, Set Confguranon ’
\ to javac. e
Chase
[ —— |
Usmg Rmisoqiiont | 8 ,, R
Copr-: x

L to java.

NetBeans




/Practices 6 through 14 build a soccer league application with A
the following features:

* Any number of soccer teams, each with up to 11 players

Soccer
+ Setup an all-play-all league.
A p p I i C q 'l'i o n + Use a random play game generator to create test games.

« Determine the rank order of teams at the end of the
season. 2




4 S s I )

L - h- I
& 11-MeeAnoysioops_Prodice] @ . Bl - = s :
A separa’ce 5B Soures Pactages Moy (@ H-B-Q@HET(FLE
- = 3 coccar 12 public class Leagoe {
V‘OJQC&, B Gmepve : o
® ov QaCL\ E % a ] * fparam args :he 4 -
{" i Player.jwa 2 - !
PV‘aC ice [ PloyerDotebsse.jova 3 E public atatic void maio (STring() args) (
1 Team.java o
. -I : 5 league ctheleague = mew League()s

P The Greys v, Tha Fimks (2014~03~08)
Xickof? by Agatha Chiistie of The Coeys. (0.0 mime.)
e o C C e r Arthor Comaz Doyle of The Pinka cuzcently has posssss:ion. (6.0 mizae )
GOAL! Soored by W. B, Yeazs of The Szeys. (7.0 mine |

Fickoff by Alam Patson of The Finks., (B.0 mins.)
AMexandar Salehanizagn of The Pinks currently has possessicn. (11.0 mime

. . I { GOAL! Soores b
DAL! S$&o by Azthur Coran Deyle o2 The Pinks. (14.0 misme |
SaMP e OU PU{' Xickoff by Agatha Christie of The Goeys. (15.0 mine.)
sL'w‘ { ¢ Alas Paticn of The Pinks cuszently has possession. (23.0 mioe. |
M3 GVQV\ S w < Agatra Chrietie of The Greys cuzrently has pos

sicnn. (34.0 mins.)
GOAL! Soored by Agazha Chxiscie of The Sxeys. [40.0 mine.)
= Samz ¥ickof? by Arthar Conan Doyle of The Dinke. (44.0 mins. |
Artbue Comae Doyle of Tha Dinks curzently has possession. (45.0 mine .

GOAL! Scored by Azthur Conan Deyle of The Pinks. (550 mimse |
Kickoff by Agatha Christie cf The Czeys. (55.0 mine.)
Alan Pattem of The Pinks cuszently has possession. (73.0 mume |
\ GAAL! Scored by W. B. Yeazs cof The Greys. (89.0 mime.)

The Pizks wimi (3 « 2)

53MP‘¢ OU{P\)&; Team Poiats
. e Peds 17:27
slﬁowlv\a V‘av\‘( Toe Slues:17:17

e Pinkscidc

OV‘AGV‘ O{ £23W\6 The Greeas:i: il

Toe Greys 6 12

DUILD JUCCRISITUL (total tirw: 0 sercunds




Soccer League Games
Raplay gamas |
Soccer b o
The Crows | The Reds | The Blwes The Hovers The Harrers Gﬂih|ﬂlilt-s
The Magwies |k 1y ey [aeer |mer ooy [ |
The Crows |{2-1) X (1-0) [{0-1) |(0-0) |(0-0) TR,
T"" The Reds [{0-1) (0-1y |x I S IS R S 13 | |
The Blwes |4 11 (0 3) (8 1) |® (3 1) (L6 3 [in
[ 5 5 % I I
[ ) o The Rovers 3-0] (5-21) Pﬂ The Rovers vp. The Reds (1-4) |
pplication ] Rl e
The Beds  Jane Auwstin 7
The Rovers 1, M. Symge 2 .
TheBeds Jue Asstn 41 Peints and
Click the score The Reds Mark Twain 46 3‘93'5 scoved
Teams listed n ot a geme b The Reds  Brian Meare 76 vsed for
renk ovder show geme - Tha Ravers. Charione Breoss 53 urr.lawina,
details, Heturn ta main page

- /




In this lesson, you should have learned how to;
@)

@)
O
O
@)
O
O
@)

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.



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

O Game
O Player

O Team

O League



This practice covers the following topics;

O Creating a new game

O Adding some goals
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After completing this lesson, you should be able to;

© Describe the String class and use some of the methods of the String class.
O Use the JDK documentation to search for and learn how to use a class.
O Describe the StringBuilder class.

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

O Explain the difference between promoting and casting of variables.



String Class

String hisName = “Fred Smith";

f:!{',anr.laré a}»‘n'(,ax

The new keywerd can be vsed,

but it is mnot best Fra:'{.ice:

String herName = new String(“Anne Smith");

« A String object is immutable; its value cannot be
changed.

« A String object can be used with the string concatenation
operator symbol (+) for concatenation.




Concatenating
Strings

e

String myString =

"Hello";

myString

0034009

0x034003

*[_Hmm




=

° String myString = "Hello";
Concqienqtlng myString = myString.concat (" World") ;
[
Strings PR
0x034009
R E
:
‘| oxa9m31
myString Dx99f311 '_'.i_
[~ [‘HEIIDWOrId" ]
. J




/

String myString = "Hello";
myString = myString.concat (" World");

Concatenating myString - myString + " !"

Strings —

0991311

Ox74cd23

L.

myString 0x74cd23

*[Hem:mmnm" ]

\. J




String Method Calls with Primitive Return Values

Like most classes, the String class
has a number of useful methods. A method call can return a single value of any type.

Almost all of these methods do *  An example of a method of primitive type int:
their useful work by returning a String hello = "Hello World";

single value (Java allows only @ . . B )
single return value from a int stringLength = hello.length() ;

method).




Method calls returning objects:
String greet = " HOW ".trim() ;
String lc = greet + "DY".toLowerCase() ;

Or

String lc = (greet + "DYV").toLowerCase /() ;

String Method Calls with Object Return Values



Consists of a set of webpages;

O Lists all the classes in the API

O Descriptions of what the class does

O List of constructors, methods, and fields for the class
© Highly hyperlinked to show the interconnections between classes and to facilitate lookup.
O Available on the Oracle website;

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



Java Platform
SE 8
Documentation

-
Select All Classes

ov 2 pavi'»culer A

packa 9@.

TL\O clesscs {OV‘ UAQ
SQIGC£¢C! ac\(aac(s)

ave listed heve.

Details zbovt the

class 62|¢C£¢C!

® o0 fof Sra) A% I SRR 13 TN The Sraton b SN rah

Java™ Platicens 2 | rese i v 2e zecrates ot st imtrase mepee
Standont £4. 8 Bafath = s el b pupow of sakae

Cass oxt Cass Frames NoFanes
Y. Seeies | fod | Covayjeemed Dest Feo| Comt ) Metied
jwa appiet
S ot Lepactt, canmpactl comeantl
e et ok
Ll g aalaag
- Class String
3
rofif
e RLd
Byviem ea v Syng
e
: ’,, All implenersed Imsrdacos:
¥
ot eca Detchzadiy, CharSeseencs, Comoanade<stwngs
peblic final class Strimg
Laurs syzands Ooiest
- inglapsacy Serializable, Cosparsblecitzingd, Chaszleguence
0% Sering CR336 MEQIEORTE CRAIR SINN0S. AR SING MEMEES I J3ve PIOJIANts, 5008 33 “abc”. 3% INQEMented a¢
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4 N\
public int charAt (String str)

Tlnﬂ‘r k?l"PE D‘I: ‘Llﬂﬂ.’r F-E—H"E—ME-‘LGH" £LiaL h"l'l.lﬁ{.

J avda :;L:::Ez S be passed inko the method

The veturn 'c.}r pe

of the method | Method summary
Platform SE el

= e —

Riluns W@ chas valud o the speciad e

. int el Rl AL (10t 1ndex)
Relrns B chdescier (Unicace cosie poind ab e Speofed ndex
® int il wtBe fore [inc Srded]

RElrns We crsdehclar (Unlchde code o oinD Befons e Speched
Ll

int wodePeantCount. | int beginlodes . ant endindex|

Returns Mg numbsar of Unicods code sonts inthe speciad test
rangs of g Sraing
int CompareTe |Strig anotiarfrribg)

Coanmipes rees: b fricgrs b g a phica iy,
inT AT T Tamerresiraes [(SF iy T

o e Pl B [y = [T ﬁ:'ﬁrlhl\'..ill(. WP ed i © a5 o iffa e Ei
Shrimg womcat [Strimg zhco)

Concatenates the specied siring ot and of this siring




Click heve to get the detziled
|- é-e;&c.rip’cibn of the wethod.

Java S B

Rturns the ind ex wilhin Bis sting of fhe first occurrence of the
specied subsinng

int indexDf [Strimyg ate, int fromIndex)
Returnz the Ind ex within this sting of the first occurrence of the 'DE{.E“EC" éﬂr&f.!“i J(.iﬁh. {EH‘ +4L1E
specified subsiring, slading at the specified index P

index0f () wethed

IndaxOf
o
publice int imdexOf [Boeing Str)
[ ] Faturs e indar within this siina of the @t occormnce of the enaciied substhing

Tha mabumad rddes (g he s malss yelue §forwhich

this;meaccmdichimcr; &k

I Ao euch valua of & edets, hen -1 & slurned
Further details 2bout

Paiamsduim;

Fa‘i‘amrz.jw.ra 2nd velurn velue I ——

ave shown i the metheod list. Rrsturne: - |
i inde of e (rsd oceunenc e of e gpeclied aubsling, or =1 @ Ihee i ng suc
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indexOf Method Example

=] @ N = W b2

String phoneNum = "404-543-2345". The l—arﬁ R
int idxl = phoneNum.indexOf ('- }?—I_-

System.out.printin("index of first dash: "+ 1idx1) ;

I The 2-2v g VEVSIOWn

int idx2 = phoneNum.indexOf ('-', idxl+1);
System.out.println("second dash idx: "+idx2) ;




StringBuilder
Class

StringBuilder provides a mutable alternative to String.
StringBuilder:

* s instantiated using the new keyword

* Has many methods for manipulating its value

* Provides better performance because it is mutable
* Can be created with an initial capacity

String is still needed because:

* |t may be safer to use an immutable object

A method in the APl may require a string

* |t has many more methods not available on
StringBuilder




-

o ° String myString = "Hello";
StrlngBU"der myString = myString + " World";

Advantages

2 N
0x99f311

over String for

Concatenation
(or Appending)

myString OxT4cd23 | — il

~ [HE"D World"

A VAN




~

StringBuilder mySB = new StringBuilder("Hello");

StringBuilder:

Declare and — -
Instantiate

[+-[“Henf ]
mySB | | oxD34009 —




-

StringBuilder mySB = new StringBuilder("Hello");

StringBuilder oD appena (- horla,

Append — ¢ .

0x034009

=

mySB Dx034009 |—




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

A. The doft (.) operator creates a new object instance.
=. The String class provides you with the ability to store a sequence of characters.

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

0. String objects cannot be modified.



O In this exercise, you use indexOf and substring methods to get just the customer’s first
name and display it.



O In this exercise, you instantiate a StringBuilder object, initializing it to firstName using the
StringBuilder constructor.



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

O Floating point types (float and double)
O Textual type (char)
O Logical type (boolean)



Some New
Integral

Primitive
Types

Length Range
byte 8 bits —27t0 27— 1
(=128 to 127,
or 256 possible values)
short 16 bits 2% 10 215 —1
(—32.768 to 32 767, or 65,535 possible
values)
int 32 bits —23 to 231 1
(—2,147 483,648 to 2,147 483,647, or
4 294 967 296 possible values)
long 64 bits —2% t0 2% 1

(—9,223,372 036854 775,808 to
9,223,372,036854,775,807, or

18,446 744 073,709,551 616 possible
values)




4 N

Floating

float 17 hits

double 64 bits P Oi nt

(default type for floating

point literals) o ogeo
Primitive

Example: Typ

public float pi = 3.141592F; es

- Y,




Textual
Primitive

Type

-

The only primitive textual data type is char.
It is used for a single character (16 bits).

Example:
— public char colorCode = 'U';

f:ﬁnah. nllu-::{ea wiust be vsed with cher iteval values.




e )
Unicode is a standard character encoding system.

— |tuses a 16-bit character set.

J avq — |t can store all the necessary characters from most
languages.

I_q n g U q g e — Programs can be written so they display the correct

language for most countries.

Trivia:
U n iC o d e Character | UTF-16 UTF-8 UCS-2

A Q04 41 Caln": |
c a3 64 | 0063
O 00FG C3B6 | COFG
[ 4EQC E4d BA 9C | 4ESC
é D834 DOVE FO 9D 84 9E | N/A




Constants

-

Variable (can change):
— double salesTax = &6.25;

Constant (cannot change):
—int NUMBER OF MONTHS = 12;

H

The final L:rz.}runré cavses
2 verizble to be vead t:-h|‘?-'.




The variable declaration

public int mylnteger = 10;
adheres to the variable declaration and inifialization syntax.
AL True

5. False



Modulus
Operator

-

Purpose Operator

Remainder %

Ll JUIUE:

Example
numl = 31;
numz = 6;

mod = numl % num?2;

mod is 1

Comments

Remainder finds the
remainder of the first
number divided by the

second number.
5 R()

6 |31
30
1
Remainder always gives
an answer with the
same sign as the first

operand.




-
° °
P 0 t = I
Comblnlng urpose perator i::m: 255, -
O .I. 1. Add to and assign = a+= b a=2=a
perq ors o Subtract from and = a-—=»> a=4
assign
Mq ke Multiply by and assign h= a*=b a=12
A ° 'I' Divide by and assign /= al=b a=3
ss'gnmen s Get remainder and $= a%=>b a=0
assign




More on
Increment

and
Decrement
Operators

Operator Purpose Example
3 Preincrement int id = 6;
(++variable) int newlId = ++id;
id is 7, newId is 7
Postincrement int id = 6;
(variable++) int newId = id++;
id is 7, newId is &
— Predecrement (same principle applies)
(--variable)
Postdecrement

(variable--)




Increment
and

Decrement
Operators

-

-

Examples:

int count=15;
int a, b, c, d;
a = count++;

b = count;

c = ++count;

d = count;

o O« TS o (Y~ PV T 5 I B

System.out.println{a + ", "

Qutput:
15, 16, 17, 17




Promotion

” Automatic promotions:
— If you assign a smaller type to a larger type

byte |m— short pe————int pee——— long

— If you assign an integral type to a floating point type

Examples of automatic promotions:
— long intTolLong = 6;

— double 1ntToDouble = 3;




Cauvtion
with

Promotion

Equation:

55555 " 66666 = 3703629630

Example of potential issue:

1 int numl = 55555;

2 int num2 = 66666;

3 long num3;

4 num3 = numl * num2; J/num3 is -591337666

Example of potential solution:

1 int numl = 55555;
2 long num2 = 66666;
3 long num3;

4 num3 = numl * num2; J/num3 is 3703629630

Cl».anazr.l from ink Lo 4‘“‘3




Equation:

7/2=3.5

Example of potential issue:

Cauvution
with LT

3 double num3;

Promotion I

Example of potential solution:

1 int numl = 7;

2 double num2 = 2; Cha:na,té- from nt Lo double
3 double num3;

4 num3 = numl / num2; //num3 is 3.5




/When to cast:
— If you assign a larger type to a smaller type

Type byte = short = int [« long
Casting

— If you assign a floating point type to an integral type

3 e

Examples of casting:
— int longToInt = (int)20L;
— short doubleToShort = (short)3.0;

-




Cauvution
with Type

Casting

Example of potential issue:

1 int myInt;

2 long myLong = 123987654321L;

3 myInt = (int) (myLong); // Number is "chopped™
4 // myInt is -566397263

Safer example of casting:

1 int myInt;
2 long myLong = 99L;

3 myInt = (int) (myLong); // No data loss, only zZerces.

4 // myInt is 99




Cauvution with Type Casting

Example of potential issue:

. int myInt;
Be aware of the possibility of lost 2 double myPercent = 51.9;

precision.

3 myInt = (int) (myPercent);




Example of potential issue:

1 int numl = 53; // 32 bits of memory to hold the wvalue
[ ) 2 int num2z = 47; // 32 bits of memory to hold the wvalue
USIng 3 byte num3; // 8 bits of memory reserved
4 num3 = (numl + num2); // causes compiler error
Promoll'io n Solution using a larger type for num3:
1 int numl = 53;

2 int numz2 = 47;

3 int num3;

Clqanﬂzé from I:ny'{a to mt

and

4 num3 = (numl + num2) ;
C -I-' Solution using casting:
qs Ing 1 int numl = 53; // 32 bits of memory to hold the wvalue
2 1nt num2 = 47; // 32 bits of memory to hold the value
3 byte num3; // 8 bits of memory reserved
4 num3 = (byte) (numl + num2); // no data loss




Compiler
Assumptions

for Integral
and Floating
Point Data

Types

-

N

Most operations result in an int or long:

— byte, char, and short values are automatically promoted
to int prior to an operation.

— |f an expression contains a 1ong, the entire expression is
promoted to 1ong.

If an expression contains a floating point, the entire
expression is promoted to a floating point.
All literal floating point values are viewed as double.




Automatic
Promotion

s

Example of potential problem:

short a, b, c;
a = 1 ;
b=2;

a +b ; //compiler error

2 2nd b are au{:oma'c,ica[[}r Framn'c,w;t te inl:.zgura.

C

Example of potential solutions:

« Declare c as an int type in the original declaration:
int c;

«  Type cast the (a+b) result in the assignment line:
c = (short) (a+b) ;




1
2
3
4
4
5
L]
7
8

9
10
11
12
13

public class Person {
public int age¥Years = 32;
public void calculatehAge() {

int ageDays = age¥ears #* 365;

U:.inﬂ the L to indicate 2 [nng
will vesult i the campilar
racnanizina the total vesult 24

= lﬂha
]

long ageSeconds = ageYears * 365 *@ 60 * &60;

System.out.printin({"You are

System.out.printin{"You are

+ ageDays + " days old.");

+ ageSeconds + " seconds old.");




Using
Floating

Points

~

Expfrasaions are auLumaL’ncaH}f Promu£zd

Example of potential problem: to ﬂ“{"‘jﬂ points.
int numl = 1 + 2 + 3 + 4.0; //compiler error
int num2 = (1 + 2 + 3 + 4) * 1.0; //compiler error

Example of potential solutions:

Declare numl and num2 as double types:

double numl = 1 + 2 + 3 + 4.0; //10.0
double num2 = (1 + 2 + 3 + 4) * 1.0; J/10.0

Type cast numl and num2 as int types in the assignment line:

int numl (int) (1 + 2 + 2 + 4.0); f/10

(int) ((1 + 2 + 3 + 4) * 1.0); //10

int num?2




Floating
Point Data

Types and
Assignment

Example of potential problem:

float floatl = 27.9; //compiler error

Example of potential solutions:
— The F notifies the compiler that 27.9 is a £1oat value:

float floatl = 27.9F;

— 27.9is castto a float type:

fleocat floatl = (flecat) 27.9;




Which statements are true?¢

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

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

. A boolean type variable holds frue, false, and nil.

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



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

O Declare and initialize variables.

O Cast one numeric type to another.



In this lesson, you should have learned how to;

© Describe the String class and use some of the methods of the String class.
O Use the JDK documentation to search for and learn how to use a class.
O Use the StringBuilder class to manipulate string data.

O 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.



This practice covers the following topics;

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

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



(00)
=
O
)
n
)

—




After completing this lesson, you should be able to;

O
O
O
O
O
@)

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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o q 1 public woid display {

System.cut.println("Shirt description:" + description);

2
System.ocut.println("Color Code: " + colorCode);
e o 4 System.cut.println("Shirt price: " 4+ price);

5 } // end of display method

VY]




Calling a
Method

from a
Different
Class

public class ShoppingCart {
public static void main (Stringl[] args) {
Shirt myShirt = new Shirt();
myshirt.:iispla}ffl] H

Method

Dot cpevralor

}

L T ¥ I S N

Reference varizble

Qutput:

Item description:-description required-
Color Code: U
Item price: 0.0




Caller and
Worker

Methods




e : . .
A constructor method is a special method that is invoked when
A you create an object instance.

* |tis called by using the new keyword.

( : nslllru C-I-or + Its purpose is to instantiate an object of the class and store
the reference in the reference variable.

CDH&£FU€£DF ME‘[ZL‘.DJ

MeII.hOd shirt myshirt :F.f is celled.

* |t has a unique method signature.

<modifier>= ClassName/{()




Writing and
Calling a

Constructor

1 public static void main(Stringl[]l args){

2 Shirt myShirt = newfShirt(

3}

1 public class Shirt {

2 J/Fields

3 public String descripgfion;

4 public char ceolg e;

LY public doubl rice;

&

7 J/Constru Ie

g8 public Shift(){

9 degcription = "--description required--";
10 colorCode = 'U'
11 price = 0.00;
12 I
13
14 J /Methods
15 public void display() {
16 System.out.println("Shirt description:" + descriptiom);
17 System.out.println{"Coclor Code: " + colorCode);
18 System.out.println({"shirt price: " + pricel);
19 }...

e




1 public class Shirt {
2 public String description;
. 3 public char colorCode;

a I n g q 4 public double price;
b
& public Shirt(){

e 7 degcription = "--description required--";

e o In 2} colorCode = 'O
9 price = 0.00;
10
11 display () ; {fCalled normally

e q m e 12 this.display(); {fCalled using the 'this' keyword
13 }
14

CI 15 public void display() {
qss 16 System.out.printIn("Shirt description:" + descriptiom);

17 System.out.println("Coclor Code: " & colorCode);
18 System.out.println{"Shirt price: " 4+ price};
19 1
20 ..




Method
Arguments

and
Parameters

An argument is a value that is passed during a method call:

Calculator cale = new Calculater() ;
double denominator = 2.0

i A\F EUMEHLS

calc.calculate{ﬁ, dencminatorﬁ; //should print 1.5

A parameter is a variable defined in the method declaration:

> 2.0
public wvoid calculategint x, double y?{

System.out.println(x/vy);

I
PEV‘EW‘IELE&"&

J




+  Methods may have any number or type of parameters:

public void calculate0() {

System.out.println("No parameters") ;

Method

P q rq m e'l'er public vold calculatel (1nt ¥ |

System.out.println(x/2.0);

Examples

public void calculate2(int x, double y){
System.out.println(x/y) ;

}

public void calculatel(int x, double y, int z){
System.out.println(x/y +z);




Method
Return

Types

" Variables can have values of many different types:

s o
in Q lon Char © pyte
Gu-ll:l_f gleaﬂ {}_GB—

Sh ; e .
Ory String 0° int [] enitt

Method calls can also return values of many different types:

Ay Qoy, b long “Ehar lﬁat byte
Sho,. Stri @ o1e? y s
T S o int [] snlt

How to make a method return a value:

— Declare the method to be a non-void retum type.
— Use the keyword return within a method, followed by a value.




4 )
+ Methods must return data that matches their return type:

public void printString() { Void methods cannot

Methd } System.out.println("Hello") ; reborm Ua{u:z.e. ' Jave,
Refu rn public String returnString{}{
return("Hello") ;
Types public int sum(int x, int y) {
E I return(x + ¥);

}

public boolean isGreater(int x, int y){

return(x > v);




Method
Return

Animation

The following code examples produce equivalent results:

~

public static void main(String[] args){
int numl = 1, num2 = 2;
int result = numl + num2;
System.out .println(result) ;

public static void main(String[] args){
int numl = 1, num2 = 2;
int result = sum({numl, num2) ;

System.out.println(result) ;

J

public static int sum(int x, int y) {

returni({x + y);




Passing
Arguments

and
Returning
Values

alue passed from
caller method to

worker method Object

"‘\
*,
",

Value received by
worker method

L R =

= @ nod= P

il Rl e e .

[

Value returmed to
caller method




e

1 public wvoid setCustomerServices() {
2 String message ="Would you like to hear about "

3 +"special deals in your area?";
More (@) if (cust [isNewCustomer ()] {

5

@ cust.sendEmail ] £
7 |
8 }

1 public class Customer{
public boolean isNew;

2

3

@ public boolean isNewCustomer () {
5
@

} return isNew; —— Relurn 2 boolean

public void sendEmail (String message) {
: R e TS Skring srgument vequived
9 }
10 }

o




1 public static void main(Stringl[]l args){
2 Shirt shirt0l = new Shirt();
3 Shirt shirto2 = new Shirt();
4 Shirt shirt03 = new Shirt();

o e 5 Shirt shirt04 = new Shirt();
&
7 ghirtdl.deseription = "Sailer";

® 8 shirt0l.colorCode = 'B';

Wlf out 9 ghirtll.price = 30;

10
11 ghirt02.description = "Sweatshirt";

12 ghirt02.coloxrCode = 'G';
e o s 13 gshirtl2.price = 25;
14

15 ghirt03.description = "Skull Tee";
16 ghirt03.colorCode = "B';

17 shirt03.price = 15;

18

19 ghirt04.description = "Tropical";
20 ghirt04.coloxrCode = 'R';

21 ghirt0d4.price = 20;

22 }




public static void main(Stringl] args){
Shirt shirt0l = new Shirt () ;
SBhirt shirt02 = new Shirt();
Shirt shirt03 = mew Shirt();
Shirt shirt04 = mew Shirti();

Better Code
with

ghirt0l.setFields("Sailor™, 'B', 30};
shirt02.setFields ("Sweatshirt", 'G', 25);
11 ", "B', 15);

WM =] N R L) kD

m

ghirt03.setFields ("Skull Te
ghirt04.setFields ("Tropical™, 'R', 20);

(R
=i
[

public class Shirt {
public String description;
public char colorCede;
pubklic double price;

Methods

public void setFields (String desc, char color, double price){
this.description = desc;
this.colorCode = color;
this.price = price;

L¥ T = IS T 5 O TN %

(R
=S
[




/_‘L public static woid main(String[] args){
2 Shirt shirt0l = nmew Shirt ("Sailor", "Blue", 30);
3 Shirt shirt02 = new Shirt ("SweatShirt", "Green", 25&);
4 Shirt shirt03 = mew Shirt ("Skull Tee", "Blus", 1&);
Even Better L Ehirt shirt04 = mew Shirt ("Tropical", "Red", 20]};
6 }
[ 1 public class Shirt {
‘ Ode WIfh 2 pubklic String description;
3 public char colorCode;
4 public double price;
5
Methods R ——
7 public Shirt(String desc, String color, double price){
g setFields (desc, price);
a setColor (color) ;
10 }
11 public woid setColor (String theCeoleor){
12 if (theColor.length() > 0)
13 colorCode = theCelor.charAt (0);
14 }
15 }
16 }




[ ]
V aria b I e Instonce vavizble (fickd)
1 public class Shirt {
2 publie String descriptiomn;
3 publie char colorCode;
4 public double price; Lﬁﬁﬂ* \*ak‘iaHE
cope : ——
6 public void setColor (String theColor}{
T if (theColor.length{) > 0)
8 colorCode = theCeler.charAt {0} ; wb{
o ]. {'lﬂECﬂlDI"
10 }
11
12 public Strigg getColor(){ Not sc of
13 return lor; //Cannot find symbcl
14 } LL’IECG el
15
16 }




Methods

O Are reusable.

O Make programs shorter and more readable.
O Make development and maintenance quicker.

O Allow separate objects to communicate and to distribute the work performed by the
program.



In this exercise you;

© Declare a setColor method that takes a char as an argument.
O In the ShoppingCart class, call the setColor method on item1.

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



v N IAROONLY o A |

v | ;;3‘” - w‘_\ VY.V l o "» . I—::' y ‘}‘\\"',
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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.
O Is not unique to an object instance.

© Can be accessed without instantiating the class.

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

O Aninstance variable is unique to an individual object.



public class ItemSizes {
static final String mSmall = “"Men’s Small”;

1
2
[
Exa m p I e . 3 static final String mMed| = “"Men’s Medium”;
4

Paasing the stztic mved varvizkble

Setting the

/{a the setsize ma{.l-.nr.l
Item iteml = new Item(); ‘
Size for q iteml.setSize (ItemSizes.mMed) ;
1 public class Item { \
N It m 2 public String size;
ew e 3 public void setSize(String sizeArg) {
4 this.size = sizeArqg;
5 }
6 }




Creating
and

Accessing
Static
Members

-
To create a static variable or method:

static String mSmall;
static vold setMSmall (String desc) ;

To access a static variable or method:

— From another class
TtemSizes.mSmall;

TtemSizes.setMSmall ("Men’s Small") ;
— From within the class

mSmall;
setMSmall ("Men’'s Small"™) :




VAL RN YIS
When to
Yviicil 19

O 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.

O 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.

O Using constant values (such as Math.Pl)



» |nstance methods can access static methods or fields.

S o m e R U I es * ﬁﬁﬂg methods cannot access instance methods or fields.

About

public class Item{
int itemID;
public Item(){
setId() ;
}

static|int getID(){
// whose itemID??
}

Static Fields
and

o =1 @ o Wb

Methods |




Static Fields
and

Methods vs
Instance
Fields and
Methods

public clas=s Item{
static int staticItemID;
int instanceltemlID;
static main()

Item = new Item();

etaticItemId = &; /

. instanceltemID = 3 @
. showItemID () ;@

item0l.showItemID|() ; /

showItemID() {
. ..println(staticTtemId) ;
. ..println({instanceltemId) ;

}

[

Ob ject {ina{anca)
rar]c.re.ncad E}f ewOL,

static int stﬁlticltemID;
int instanceltemID;
static main()}{ ... }

showItemID() {

.. . .println(staticItemID) ;'/

}

... . .println(instanceltemID) ;J

"
|
-
|
1
1
1
1
1
1
1
1

|

S |

-

Othev instences

D'F I.Lﬂ‘rh"l




-

Examples:
«  Some functionality of the Math class:

Exponential
Logarithmic
Trigonometric
Random

Access to common mathematical constants, such as the
value Pl (Math.PI)

«  Some functionality of the System class:
— Retrieving environment variables

— Access to the standard input and output streams
— Exiting the current program (System.exit method)

Static
Methods

and
Variables in
the Java API




Examining
Static

Variables in
the JDK
Libraries

java awlim. spi
Java awlimage
java awlimage randerabia
|ava.awipnm
lava beans
java Dean s Deanconme
a0
a
BT
Long
Math
Humbgr
Objed
Package
Process
ProcessBullaar
FracesE0iilldiéf Médned E
Runama
RunimeFermission
SecmthManages
Shart
StackTracsElamant
Siricthtath
3ling
SiringBuer
SinngBuldar
Sysiem

\

N Systemis 2 clzss n java. lang.

—

out is 2 static
field of System
2nd containe
2nd is 2n

ob ject
mz{{wzncc te 2
PrintStream

ubjm‘.{.

Figld Detail

i
public atatic final InpucStoamn im

The “standard” ingul sheam, This stream |5 aksady apen and ready i 5|

out

publiz= =k = final Pz

Trw “standard™ supul sweam THE Steam is sraey opan e raady o
For simple stand-alans Jaa aopications, 2 fpicl way ownite 2 ine of

SyFten. oot.Frintls (date |

Sephe priocln methads indass PriacSreses

See s

&
public static final FrintStremnm sIc

Tre “sandard™ s mor dulputaraan This Sream 15 el reedy oan e e

Trpically Tk Sleam comas@onds 1 dsplay sulpul o ancthar clgul tig
d 3

bl i b sl 2t ol




Using Static
Variables and

Methods:
System.out.printin

| lang
Class System
javalang. Objecl

java BngLvstam

puinlic final olas= System
axtends Objecc

Field Summary

Whoilicn anl Type Fiehd iwl Dis: ity
static PrintStresm err

T “slandand™ arorouigul Ereim
static Iagutitresm im

T “Siandant” Inpul siream

N ey

I ez “standand” outpul stream.

/

&ﬂhﬂﬂ- ﬂ'E Uﬂﬂ- hﬁﬁ'(a]ﬂﬁéﬁ

of PrintStream

I
The ﬁaH, oul, on 5;,1’5'0% s

of J(.}’FE PrintStream.

waid

vond

FristStrean

prind (QGect abi|
Cnnlsan sk

s & Skhing
printf (Locale L; 5
1%

wald

wold

void

void

vold

wold

println |deuble )
Frints o doubde and fenclsrmiy
printin|fioac =)

Frinka & fAnal & Then ba s
println|int =]

Frints anlnlngnr and han '|I‘fT1
printdn| lomg €

b= the lne.

e ligsa

riade th ling

Frinka & Iang and Hen Terminage s hng

printin|@ject «)

Prinks an Cibjedt and Fien |

nale i s

printin [ Stiimg <)

Piils 4 ko [, Jerigeats §

ring Eormat, Mgect...

args)




More Static
Fields and

Methods in
the Java
\\d

-

Java provides wrapper classes for
each of the primitive data types.

* Boolean: Contains a single field
of type boolean

* Double: Contains a single field
of type double

* Integer: Contains a single field
of type int

They also provide utility methods to
work with the data.

Classes

Byte

Character
Charactersubset
CharacterUnicodeBlock
Class

ClaszLoader
ClassValue

Compiler
Double

Enum
Float

neritableThreadlocal

Long




Converting
Data

Values

Methods often need to convert an argument to a different

type.

Most of the object classes in the JDK provide various
conversion methods.

Examples:

Converting a String to an int

int myIntl = Integer.parselInt (s Num) ;
Converting a String to a double

double myDbl = Double.parseDouble(s Num) ;
Converting a String to boolean

boolean myBool = Boolean.valueOf(s Bool) ;

~




Passing an
Object

Reference

-

An object reference is similar to
a house address. When it is
passed to a method:

* The object itself is not
passed

* The method can access the
object using the reference

* The method can act upon Paintmy
the object house.

address.

House myHouse = new House |
PainterMan.paint (myHouse) ;

Here's the

| Thank youl I

—_ T ==

|

-
%




What If The
Is a New

@] o][=Yod ¥¢

Faint my house.
Here's the
address.

myHouse = new House() ;

. Move to new
house. \

®
N

Heyl My house
wasn’'t painted|

Y :
‘! % House myHouse = new House () ;
PainterMan.paint (myHouse) ;




-

1 public class ShoppingCart {

2 public static void main (String[] args) {

3 Shirt myShirt = new Shirt();

4 System.out.printin{"Shirt color: " + myShirt.colorCode);
5 changeShirtCelor (myShirt, 'B');
&

7

B8

9

0

A Shopping
Cart Code

System.out.printin({"shirt color: " + myShirt.colorCode);
}

public static void changeShirtColor (Shirt theShirt, char color) {

theshirt JcolorCode = color; }
10 }

Exq m p I e theShivt is 2 new reterence of {ypc, Shirt.

Qutput:

Shirt color: U
Shirt color: B




Passing by
Value

Shirt myShirt = new Shirt();
changeShirtColor (myShirt, 'B'};

my Shirt

theShirt

Ox034009 I =

| Ox034009 I—

4 ™ N
0034009
12 shirtlD
15.99 price

! colorCode

Before
changeShirtColor () Is
invoked, this value is 1.




1 public class ShoppingCart {
° ° 2 public static void main (String[] args) {
3 Shirt myShirt = new Shirt();
Re q ss I g n I n g 4 System.out.printin("Shirt color: " + myShirt.colorCode);
5 changeShirtColor (myShirt, 'E');
6 System.out.println({"Shirt color: " + myShirt.colorCode);
7 }
fh e 9 public static veid changeShirtColor (Shirt theShirt, char color) {
10 theShirt = new Shirt();
11 theshirt.colormCode = color;

Reference -

Qutput:

Shirt color: U
Shirt color: U




Shirt myShirt = new Shirt();

P q SSi n g by changeShirtColor (myShirt, 'B');
Vq I U e i h f{]x{]&iﬂﬂﬂ o

12 ) shirtlD

* | 1599 price

L U ) colorCode
Dx99f311
(2 ) shirtlD
_I"' 15.99 price

L B ,cnlorCm:Ie
. J -

my Shirt 0x034009 |— i

theShirt Ox98f3 11 | —
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Overload methods;
O Have the same name.

O Have different signatures.
O The number of parameters.
© The types of parameters.
O The order of parameter.

O May have different functionality or similar functionality.

O Are widely used in the foundation classes.



Using
Method

Overloading

The methed

, Qana{ura

1
2
3
4
E
&
i
8

9
10
11
12
13
14
15

public final class Calculator {
/,qua wethod Lype

public static it |sum(int numl, int num2){

System.out .println({"Method One") ;
return numl + num2;

public static float sum({float numl, float num2) {

System.ocut.printlin("Method Two") ;
return numl + num2;

}

public static float sum({int numl, flcat num2) {

System.out.printlin("Method Three");
return numl + numb2;




Using
Method

Overloading

public class CalculatorTest {
public static wvoid main(String[] args) {

int totalOne = Calculator.sum({2, 3);

System.out .println ("The total is " +

totaldne) ;

float totalTwo = Calculator.sum({l5.99F, 12.85F);

System.out .println (totalTwo) ;

float totalThree = Calculator.sum(2,
System.out .println (totalThree) ;

12.85F);




Method Overloading and the Java API

Method

vold println()

vold println(boclean x)

vold println({char x)

vold printlnichar[] x)

Use

Terminates the current line by writing the line
separator string

Prints a boolean value and then terminates the line

Prints a character and then terminates the line

Prints an array of characters and then terminates
the line




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

O setltemFields with three parameters that returns void
O setltemFields with four parameters that returns an int

© Then you invoke these from ShoppingCart



Which method corresponds to the following method call?

myPerson.printValues(100, 147.7F, “lavender”);
A. public void printValues(int i, float f)
=, public void printValues(int i, float f, s)
. public void printValues(int i, float f, String s)
0. public void printValues(float f, String s, int i)



In this lesson, you should have learned how to;

O Add an argument to a method.

O Instantiate a class and call a method.
© Overload a method.

O Work with static methods and variables.

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



This practice covers the following topics;

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

O Creating another static method, createGames, that takes an array of teams and returns
an array of games.



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



This practice covers overloading a method.



Lesson 9




O Before you start today'’s lessons, test your knowledge by answering some quiz questions
that relate to yesterday’s lessons.

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

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



After completing this lesson, you should be able to;

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

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

© Define encapsulation as “information hiding”.

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

© Create an overloaded constructor and use it to instantiate an object.



What is
Access

Contirol?

p
Access control allows you to:
+ Hide fields and methods from other classes
+ Determine how internal data gets changed

+  Keep the implementation separate from the public
interface

— Public interface:
setPrice( Customer cust)

— Implementation:
public void setPrice (Customer cust}{
// set price discount relative to customer

}




Access
Modifiers

-

public: Accessible by anyone
private: Accessible only within the class

1
2
3
4
5
6
i
8
9

public class Item {

}

// Base price

private double price = 15.50;

public void setPrice(Customer cust){

if (cust.hasloyaltyDiscount ()){ ;%5:'1
price = price*.85; } i

}




public class Item {

1
2 private double price = 15.50;
A 3 public void setPrice(Customer cust) {
C C ess 4 if (cust.hasLoyaltyDiscount()){
5 price = price*.85; }
from :
7}
8 public class Order{
A n Oth er 9 public static void main(String args([]) {

10 Customer cust = new Customer(int ID);
CI 11 Item item = new Item(); (WJen't campi'r;
qss 12 item.price = 10.00; =—
13 item.setPrice (CUuSt) ; e You don't need to know
14 } lhew setPrice works in
order Lo use it

\15 1




~

-
A n O'I'h e r The data type of the field does not match the data type of the
data used to set the field.

Example

1 private int phone;
2 public void setPhoneNumber (String s num) {

3 // parse out the dashes and parentheses from the
4 // String first

5 this.phone = Integer.parselnt (s num) ;

6 }




Using
Access

Control on
Methods

1
2
3
4
5
&
7
8

9
10
11
12
13
14
15

public class Item {
private int id;
private String desc;

private double price;

private static int nextId = 1;

public Item() {

Called from within 2

certal); _[—Pubhc wiethod

desc = "--description required--";

price = 0.00;

private void setId() {
id = Item.nextId++;

Privete wethed




a N
Encapsulation means hiding object fields. It uses access

control to hide the fields.

— Safe access is provided by getter and setter methods.

— In setter methods, use code to ensure that values are valid.
Encapsulation mandates programming to the interface:

— A method can change the data type to match the field.

— A class can be changed as long as interface remains same.

Encapsulation encourages good object-oriented (OO)
design.
- J

Encapsulation




Get and Set
Methods

m =] ot N o W ks

11
12
13
14
15
1le

public class Shirt {
private int shirtTD = 0;
private String description =
private char colorCode = 'U';

private double price = 0.0;

public char getColorCode() {

return colorCode;

}

Default ID for the shirt
"-description required-"; [/ default
il ..". FE=RHed

E=Blue, G=0reen, U=Unset

P

Default price for all items

public void setColorCode (char newCode) {

colorCode = newCode;

[/ Bdditiomal get amnd set methods for shirtID, description,
[/ and price would follow
} // end of class




Why Use
Getter and

Setter
Methods?

1 public class ShirtTaest {
2 public static void main (String[] args) {
3 Shirt theshirt = new Shirt();
4 char colorCode;
5 J Bet a walid colorCode
[ theshirt.setColorfode ('R} ;
7 colorCode = theShirt.getColorCode();
8 System.out.println("Color Code: " + colorCodel;
a J/ Bet an inwvalid color code
10 theshirt.setColorCode ('2'); [ Net 2 velid color code
11 colorCode = theShirt.getColorCode(]);
12 System.out.printin({"Color Code: " + colorCode);
13 }
14 ..
Output:
Color Code: R
Color Code: Z

2




15 public void setColorCode (char newCode) {
16 if (newCode == '"B'){
Setter 17 colorCode = newCode;
18 return;
19 1
Melllhod 16 if (newCode == 'G') {
17 colorCode = newCode;
18 return;
4 19 1
WIth 16 if (newCode == 'B2') {
17 colorCode = newCode;
o 18 return;
Checkin Do
g 19 System.out.println("Invalid colorCode. Use R,
20 }
21}




1 public class shirtTest {
PS 2 public static void main (gtring(] args) {

3 shirt theshirt = new shirtf();

U SI n g 4 System.out.printin{"Color Code: " + theshirt.getColorCoda());
=
& '/ Try to set an invalid color code

G eﬂ-er an d . shirt:.setcolorcode 'z,  ——— Nok  vald color code
g Bystem.out.println("Color Code: " + theshirt.getColorCode());
3}

Qutput:

M e t h o d s Color Code: U Before call Lo setColovCodel) — shows default value
Invalid colorCode. Use R, G, or B = czll {o setColovCode larh-.i.e. ervor messege
Color Code: U __ colovCode not wodified by nvalid aramralz. Famé 1o setColovCodel)




In this exercise, you encapsulate the Customer class.

O Change the access modifiers so that fields can be read or changed only through public
methods.

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



4 -
Explicitly:

ogeo () (] 1 public class ShirtTest {
I n Ifl q II Z In a 2 public static void main (Stringl] args) {
Shirt theshirt = new Shirt();

3
4
o o 5 [/ Bet walues for the Shirt
I r j e C 6 thesShirt.setColorCode('R"');
i)
B
Lt

theShirt.setDescription ("Outdoors shirt");
theShirt.price(35.99);

Using a constructor:

Shirt theShirt = new Shirt('R', "Outdcors shirt"™, 39.99);

N




Constructors are usually used to inifialize fields in an object.

O They can receive arguments.

O When you create a constructor with arguments, it removes the default no-argument
constfructor.

O All classes have at least one constructor.

O If the code does not include an explicit constructor, the Java compiler automatically
supplies a no-argument constructor. This is called the default constructor.



Shirt
Constructor

with
Arguments

WWom =] @ b Ll B

[ -
(N

public class Shirt {

public int shirtID = 0; J/ Default ID for the shirt
public String description = "-description regquired-" default
private char colorCode = 'O'; //R=-Red, B=Blue, G:Gre&t, U=lInset
public double price = 0.0; Default price all items

This constructor takes three argument

puhllc Shirt (char colorCode, String desc, double price ) {
setColorCode (colorCode) ;
setDescription (desc) ;

setPrice (price) ;




Default
Constructor

and
Constructor
with
Arguments

When you create a constructor with arguments, the default
constructor is no longer created by the compiler.

i deml DI"IIS’[TLICIOF This constructor is not n the source
pub irt() =——— ode. It r.mI?' exists it wo constructeor is
e,r.plic;i}t.h' defined.

/I Constructor with args
public Shirt (char color, String desc, double price)

6L /=7
- .
B L ril e symisd

o L | symbal: constuctor Shirt(y
10 location: class Shirt

1meE | minm (Scring mcgall) f
iz | |LMCEnter shows hints)
kT wyIlice = e Jhilk ().

14
15

~




Overloading
Constructors

public class Shirt {
Jf/Efields

1

2

3

4 [/ Wo-argument constructor
5| public shirt() { It wmiuﬁrc.r.l, wwst be added axp[ici{,[r
&

7

8

2

setColorCode ("11') ;

}
[/ 1 argument constructor
public Shirt(char colorCede )} {

10 sctColorCode (colorCode) ;
11 1
12 f/ 2 argument constructor
12 public Shirt (char colorCode, double price) {
14 this (colorCode) ; L

: ; Ca“ma {L.a l arauman{
15 setPrice (price) ;

Cﬂh&th‘“ﬂ‘hﬁl"‘

16 |}




What is the default constructor for the following classe

public class Penny {
String name = “lane”;
}

public Penny (String name)
public Penny ()
. class ()

String ()

m o O @ >

private Penny ()



In this exercise, you:

O Add an overloaded constructor to the Customer class.

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



In this lesson, you should have learned how to;

© Use public and private access modifiers.
O Restrict access to fields and methods using encapsulation.
O Implement encapsulation in a class.

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



This practice covers using the NetBeans refactor feature to encapsulate the fields of several
classes from the Soccer application.



This practice covers the following topics;

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

O Initializing fields within the customer constructor methods.



o
c
O
N
N
o

—




After completing this lesson, you should be able to;

O 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.

©O O O O

Debug your Java code by using NetBeans debugger to step through code line by line
and view variable values.



Review:
Relational

Operators

Condition Operator

e -

Is not equal to

Example

Is less than < int i=0;

(1 =« 1)
Is less than or equal | <= int 1=1;
to (1 «= 1)
Is greater than = int i=2;

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




Testing
Equality

Between
String
Variables

Example:
public class Employees {

public String namel "Fred Smith";

public String name2 = "Sam Smith";
public void areNamesEqual() {
if (namel.equals(name2)) {

System.ocut.println("Same name.");
else |

System.cut.println("Different name.

}
}

}

Ve




Testing
Equality

Between
String
Variables

/
Example:
public class Employees {

"Fred Smith";

"fred smith";

public String namel

public String nameZz

public void areNamesEgqual() {
if (namel.equalsIgnoreCase (name2)) {
System.out.println("Same name.") ;(
1
else |

System.out.println("Different name.");




Testing
Equalities

Between
String
Variables

s
Example:
public class Employees |

"Fred Smith";

"Fred Smith"; l :;

public String namel

public String name2

public void areNamesEqual() {
if (namel == name2) {
System.out.println("Same name.")
J
else |
System.out.println("Different name.");

}




Testing
Equalities

Between
String
Variables

: Example:

public class Employees |

public String namel = new String("Fred Smith") ;
public String name2 = new String("Fred Smith");

public void areNamesEqual () {
if (namel == name2) {
System.out.println("Same name.") ;
}
else {

System.out.println("Different name.");

}




Common
Conditiondl

Operators

Operation

If one condition AND
another condition

If either one condition
OR another condition

Operator

Example

int 8;

int 1
int
({1 <

ol

NOT




Ternary

Conditiondl

Operator

Operation Operator

If some condition |?:
is true, assign the
value of valuel to
the result.
Otherwise, assign
the value of valuez
to the result.

Example

condition ? wvaluel : valueZ2

Example :
int x = 2, vy =5, 2 =

z = (y <« X) 2 X : V;

0;

Ea‘uiVElzni stabements

zZ = (y <« X) ? X : ¥;




Using the
Ternary

Operator

Advantage: Usable in a single line
int numberO0fGoals = 1;
Etring s = (numberOfGoals==1 ? "goal" : "goals");

System.out.println("I scored " +numberOfGoals +" "
+8 );

Advantage: Place the operation directly within an expression
int number0OfGoals = 1;

System.out.println("I scored " +number0OfGoals +" "
+Fnumhnr0!ﬁnals-nl ? "goal®™ : "goals")}|);

Disadvantage: Can have only two potentialresults
(pumber0fGoals==1 ? "goal"™ : "gcals" : "Mo als");

LJDDI:BEH JM"LE- {3152 ? : ?




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;




\vY, “[ ale|

The chained if statement;

O Connects multiple conditions together into a single construct.

O Often contains nested if statements.

O Tends to be confusing to read and hard to maintain.



Determining
the Number

of Days in @
Month

01
02
03
04
05
0e
07
08
09
10
11
12
13
14
15

if (month == 1 || month == 3 || month == § || month == 7
|| month == 8 || month == 10 || month == 12) {
System.out.printin("31 days in the month.");
!
else if (month == 2} {
if(!isLeapYear) {
System.out .printin("28 days in the month.");
}else System.out.println("29 days in the month.");
}
else if (month ==4 || month == 6 || month ==
| | month == 11) |
System.out.println("30 days in the month.");

J

else

N
=

System.out.println("Invalid month.") ;

il




Chaining
if/else

Consiructs

Syntax:

01
02
03
04
05
06
07
08
09

if <conditionl> {
//code_ blockl

else if <condition2> {
// code block2

else {
// default code




P
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In this exercise, you write a calcDiscount method that determines the discount for three
different customer types;

O Nonprofits get a discount of 10% if total > 900, else 8%
O Private customers get a discount of 7% if total > 900, else no discount

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



opeo

1oNSs !

>J}1 1:( :Mf

The switch statement;
O |Is a streamlined version of chained if statement.
O Is easier to read and maintain.

O Offers better performance.



Coding
Complex

Conditions:
switch

01 switch (month) ({

02 case 1l: case 3: case L5: case 7T:

03 case B: case 10: case 12:

04 System.out.println("31 days in the month.”);

05 break;

06 case 2:

07 if (l!isLeapYear) ({

08 System.out .println("28 days in the month.”);
09 } else

10 System.out .println("29 days in the month.”);
11 break;

12 case 4: case 6: case 9: case 11:

14 System.out.println("30 days in the month.");

15 break;

16 default:

17 System.out.println("Invalid month.");

18 |}




e ™
° Syntax:
SWIfC h 01 switch (<variable or expressions) {
02 case <literal valuex:
Stq te m e nf 03 //code blockl
04 [break; ]
05 case <literal value-x:
Sy n fd X 06 // code block2
07 [break;]
08 default:
09 //default code
10 {




/
Use when you are testing:

« Equality (not a range)

W h e n II.O i;?r?:fr:;:taknown values at compile time
Use switch

* The following data types:
— Primitive data types: int, short, byte, char
— Stringor enum (enumerated types)
C o n Stru Ci's — Wrapper classes (special classes that wrap certain primitive types):
Integer, Short, Byte and Character

Dm[:_f 2 a'm&[w (vaJue caw be tested,

01 switch (month) {

02 case 1l: case J: case 5: caae 7: ]_ H“Gm UBlUE&
03 case o: case 10: case 1Z2:

g System.out . opantln "3l days in the month."):
‘?5 break:

-




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

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



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

A. The switch construct tests whether values are greater than or less than a single value.
=. Variable or expression where the expression returns a supported switch type.
. The switch construct can test the value of a float, double, boolean, or String.

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



: Most IDEs provide a debugger. They are helpful to solve:

W k’ * Logic problems
or I n g — (Why am | not getting the result | expect?)
° *  Runtime errors
wrllh a n I D E — (Why is there a NullPointerException?)

Debugger




: Breakpoints:
D b — Are stopping points that you set on a line of code

e U g g er — Stop execution at that line so you can view the state of the
application

B CI s i C s Stepping through code:

— After stopping at a break point, you can “walk” through your
code, line by line to see how things change.

Variables:

— You can view or change the value of a variable at run time.
Qutput:

— You can view the System output at any time.




* To set breakpoints, click in the margin of a line of code.

S e'l"l'i n g " | Y?u can ée_t_multiple breakpoints in multiple classes.
Breakpoints

public class Muo‘loctl!iiﬁ ‘C
public scatic void mainiString(] args)
int month =il;

Lo L

boolean isleapYear = true:

m-; Il month == 3 llm—sltm—?llm-eum—wumu—mt

System.cut.prinsin(*31 days ")

Systen.out.printia(”2 fays in the month,"};

0 ]

il alse if(month == 7)(

12 1f(f1sleapYear)(

13 Systen.out.printin(”i fays in the montch,.")s
pL ] }

i5 elsef

é

7

'

E

‘a;uk'm—l Ilm—(llmth—b 11 momsh ==31}{

..... c.princin(” day= month.™)
21 ]
12 eloel
73 Svaren.ant.arinnin{™invalsn manta™):




The Debug
Toolbar

O N e W=

Start debugger

Stop debug session
Pause debug session
Continue running

Step over

Step over an expression
Step into

Step out of

1

2 3 4 5 6 7 8

@.

U OO @




Viewing
Variables

Curvent
lne of
execvtion

I

r Breakpo'm*.

] switch (month) {

case 1: case 3: case S5: cass
10 case 8: case 10: case 12:
11 System.out,printla(*il
12 break;

case 2:
@ | 1f(!1sLleapYenr) (

System.out.prantlin("J

16 }
17 else|
ie SYyStem,ous ,princing s
19 }
20 Lasahy
2l case 4: case & case 9: case

-1

)i

() DebutTestSwitch » ) main ) switch (wont) 3 caseZ: )

Qutpul  Watches  Variables ¥ Breakpoints

Nano Type

é}) D gt

o Ny ugs Svmg(]
& month nt
w W sleapYear boolean

2
2 Velve of
tr

— verizbles




In this lesson, you should have learned how to;

O Use a ternary statement.

O Test equality between strings.
© Chain an if/else statement.
© Use a switch statement.

O Use the NetBeans debugger.



This practice covers enhancing the getDescriptions method of the Game class to announce
the name of the winning team.



This practice covers the following topics;

O Enhancing the showBestTeam mehod to differentiate between teams with the same
number of poinfts.

© Using the NetBeans debugger to step through the code line by line.
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O Before you start today'’s lessons, test your knowledge by answering some quiz questions
that relate to yesterday’s lessons.

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

O Click the links for Module 2, and 10.



After completing this lesson, you should be able to;

O
O
O
O
O
@)
O
O

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 ArraylList to store and manipulate lists of Objects.

Evaluate and select the best type of loop to use for a given programming requirement.



Displaying
a Date

LocalDate myDate = LocalDate.now() ;
System.out.println("Today's date: "+ myDate);

Qutput: 2013-12-20
* LocalDate belongs to the package java. time.

* The now method returns today’s date.

«  This example uses the default format for the default time
zone.

F;J‘,’]H
:r;“'. Lk




Class
Names and

the Import
Statement

Date classes are in the package java.time.
To refer to one of these classes in your code, you can fully
qualify

java.time.LocalDate
or, add the import statement at the top of the class.

import java.time.LocalDate;

public class DateExample {
public static void main (String[] args) {

LocalDate myDate;

}




N : N
Java.time

» Main package for date and time classes

Working java.time.format

» Contains classes with static methods that you can use to

Willlh D qllles format dates and times

Some notable classes:

* Jjava.time.LocalDate
* Jjava.time.LocalDateTime
* Jjava.time.LocalTime

* Jjava.time.format.DateTimeFormatter

Formatting example:

myDate.format (DateTimeFormatter.IS0O LOCAL DATE) ;
- /




Working
with

Different
Calendars

The default calendar is based on the Gregorian calendar.

If you need non-Gregorian type dates:
— Usethe java.time.chrono classes
— They have conversion methods.
Example: Convert a LocalDate to a Japanese date:
LocalDate myDate = LocalDate.now() ;
JapaneseDate jDate = JapaneseDate.from(mydate) ;
System.out .println("Japanese date: "+ jDate);

Qutput:
Japanese date: Japanese Heisei 26-01-16




Some
Methods of

LocalDate

-

LocalDate overview: A few notable methods and fields

» |nstance methods:

myDate.minusMonths (15) ;

myDate.plusDays (8) ; —— (long monthsToSubtract)
—— (long daysToAdd)

«  Static methods:

of (int vear, Month month, int dayOfMonth)

parse (CharSequence text, DateTimeFormatter
formatter)

now ()




1 LocalDateTime today = LocalDateTime.now() ;
2 System.out.println("Today's date time (no formatting): "
+ today) ;

Lt

Format the date in
String sdate = 5'03“43?';: 1-50 {ormal’,.

today DateTimeFormatter.ISO DATE TIME) ;

System.out .println ("Date in IS0 DATE TIME format: "
+ sdate) ;

10 Loczlized date Lime in
11 String fdate = Medivm format
12 today Jformat[DateTimeFormatter.ofLlocalizedDateTime
14 {FormatStyle.MEDIUM) ) ;
15 System.out.println("Formatted with MEDIUM FormatSty
16 + fdate) ;

Formatting
Dates

oo -] oy i

a W
e:

(o]

Qutput:

Today's date time (no formatting): 2013-12-23T7T16:51:49.458
Date in ISO_DATE_TIME format: 2013-12-23T16:51:49 458
Formatted with MEDIUM FormatStyle: Dec 23, 2013 4:51:49 PM




O Declare and initialize a LocalDateTime object.
O Print and format the OrderDate.
© Run the code.



4 ;
« Parameters can be typed on the command line:

> java ArgsTest|Hello | World!| -

([ )
USIng fhe args[0] is Hello I'| 60¢5in£uar35[1]

args[1l] is World! Goes mto 3"35[0]

args Array

* Code for retrieving the parameters:

in II.h e m qin public class ArgsTest {

public static void main (String[] args) {

Method System.out.println("args[0] is " + args[0]);
System.out.println("args[l] is " + args[l]);




Converting
String

Arguments
to Other

Types

Numbers can be typed as parameters:

> java ArgsTest 2 3

Total is: —
Total is: & — Cnnca'bcna{,icm, ot aé-t:lichmh,[

Conversion of String to int:

public class ArgsTest { b e
public static veid main (String[] args) ({ L
System.out.println("Total is:"+ (args [0] +args[1l])) ;

int argl = Integer.parselnt (args[0]);
int arg2 = Integer.parselnt (args[l]);

System.out .println("Total is: " + (argl+arg2));

} ”DJ;.B- ‘Hﬂ@ FEH!GHLlﬂE’-E-E&.




In this exercise, you parse the args array in the main method to get the command-line
arguments and assign them to local variables.



Describing
Two-

Dimensional
Arrays

Week 1

Week 2

Week 3

Week 4

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday




Declaring a
TwWo-

Dimensional
Array

Example:

int []1I[] vearlySales;

Syntax:

type []1[] array identifier;




Instantiating
a Two-

Dimensional
Array

g Example:

// Instantiates a 2D array: 5 arrays of 4 elements each

yearlySales = new int[5] [4];

Syntax:

array identifier = new type [number of arrays] [length];

Quarter 1 Quarter 2 Quarter 3 Quarter 4




Initializing a
Two-

Dimensional
Array

/Example:

int [] [] yearlySales
yvearlySales [0] [0] =

yvearlySales [0] [1] =
yearlySales [0] [2] =
yearlySales[1] [0] =
yearlySales[3] [3] =

= new int [5] [4];
1000;
1500;
1800;
1000;
2000;

Quarter 1

Quarter 2 Quarter 3 Quarter 4




A two-dimensional array is similar to @

A. Shopping list
2. List of chores
. Matrix

. Bar chart containing the dimensions for several boxes



4 N
Loops are frequently used in programs to repeat blocks of code

while some condition is true.

There are three main types of loops:
* A while loop repeats while an expression is true.
« A for loop simply repeats a sef number of times.

— " Avariation of this is the enhanced for loop. This loops
through the elements of an array.

* A do/while loop executes once and then continues to
repeat while an expression is true.

Some New
Types of

Loops




Repeating
Behaviour

Are we
there yet?

while (lareWeThereYet) {

read book;
argue with sibling;
ask, "Are we there yet?";

}

Woohoo! ;
Get out of car;




A h.I 01 public class Elevator {

w I e 0z public int currentFloor = 1;
03

Loo p 04 public void changeFloor (int targetFlc:or}{ Bﬂalaarﬁ
05 while [currentFlcoor != targetFloor) —I_ zxprassnnn
06 if (currentFloor < targetFloor) |

Exq m p I e 07 golUp() ; Eic:tlr D'F
08 else the cop
0g goDown () ;
10 } —
11 }




while (boolean expression)
code block;

)

Coding a while Loop



while Loop
with

Counter

01 System.out.println("/*");
02 1int counter = 0;
03 while (counter < 3){
04 System.out.println(" *");
05 counter++;
06 |}
07 System.out.println("*/");
Output:

/*

&*

*

*

*f

NG




Coding a
Standard

for Loop

The standard for loop repeats its code block for a set number
of times using a counter.

Example:
01 for(int i = 1; 1 = 5; i++}{
02 System.out.print ("i = " +i +"; "};
03 }

Output: i=1;i=2;i=3;i=4;

Syntax:

01 for (<type> counter = n;
0z <boolean expressions;
03 <counter increment>){
04 code block;




" while loop

01 — 1int 1 = 0; colean ow
qu ndqrd 02 ;211; 1 < 3) {_,_ boolez express

03 System.out.printin(" *");

for Loop o |

Lnitiali " "
Compared - L — b
for loop

to q While 01 for (int nulm = D;' num < 3; nurIn++}{

02 System.out .printin(" *");

bon|zan zxpr E5510n

Loop [




Standard
for Loop

Compared
fo an
Enhanced
for Loop

Enhanced for loop

01 for(String name: names}{

0z System.out .printin(name) ;

03 |}

Standard for loop

l_l

bnn|zah zxf}rzssion

01 for (int idx = 0;

idx < names.length; |idx++) {

02 System.out .println(names [idx] ) ;

03 |}

CDUH‘LEF‘ U&Eé a5 'LL':\Z

ndex of the array




do/while
Loop to

Find the
Factorial
Value of a
Number

1 // Finds the product of a number and all integers below it
2 static void factorial (int target){

3 int save = target;

4 int fact = 1; E-X.ELU‘{,EL!' ocwCe I‘JE'FDFE.

5 do | I_I evalzting the condition

[ fact *= target--;

7 lwhile(target = 0);

a8 System.out.printlin("Factorial for "+save+": "+ fact):
5 )

Qutputs for two different targets:

Factorial wvalue for 5: 120

Factorial wvalue for 6: 720




do {
code block;

_]_ This block execvtes 2t lezst once.

}

while (boolean expression); // Semicolon is mandatory.

Coding a do/while Loop



Use the while loop to iterate indefinitely through

C o m p a ri n g statements and to perform the statements zero or more
times.

Use the standard for loop to step through statements a

LO O p predefined number of times.

Use the enhanced for loop to iterate through the
CO nS'l'I'U Cllls elements of an Array or ArrayList (discussed later).
Use the do/while loop to iterate indefinitely through

statements and to perform the statements one or more
times.




g
There are two keywords that enable you to interrupt the

Th iterations in a loop of any type:
e * break causes the loop to exit. *

continue

* continue causes the loop to skip the current iteration
and go to the next.

K d 0J» for (int idx = 0; idx < names.length; idx++){
eywor {{12 if (names [idx] .equalsIgnoreCase ("Unavailable"))
03 continue;
04 System.out.println(names [idx] ) ;
05 }

* Or any block of code to exit




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.



p
All types of loops can be nested within the body of another
loop. This is a powerful construct used to:

*  Process multidimensional arrays ﬁ;l

Nesting
Loops

+  Sort or manipulate large amounts of data

How it works:

1%t iteration of outer loop triggers:
Inner loop

2" jteration of outer loop triggers:
Inner loop

3 iteration of outer loop triggers:
Inner loop

and soon. ..




Nested for
Loop

Example: Print a table with 4 rows and 10 columns:

01 int height = 4, width = 10;

o2
03 for(int row = 0; row < height; row++) {
04 for (int col = 0; col < width; col++) {
05 System.out.print ("a") ;
06 }
07 System.out.printlin() ;
og8 }
Output: peeeeceece
peeeeeeeee
EEEEEEREEE
pececeeeee

BULLD SULCESSEUL (total time: 0 seconds)




Nested
while Loop

" Exam ple:

01 String name = "Lenny";

02 String guess = "";

03 int attempts = 0;

04 while (!guess.equalsIgnoreCase())) {

12 System.out.println(name+" found after "+attempts+”

05 guess = "";

0e while (guess.length()] < name.length()) {

o7 char asciiChar = (char) (Math.random() #* 26 + 97);
08 guess += asciiChar;

09 }

10 attempts++;

11}

tries!™);

Qutput:

\Lenny found after 20852023 tries!




: Example: Quarterly Sales per Year

D1 int sales[][] = new int[3] [4];

Processing a
g 02 initArray(sales); //initialize the array

T 03 System.out.println
WO' 04 ("Yearly sales by quarter beginning 2010:");

05 for(int i=0; i < sales.length; i++){

Dimensionql 06 for(int j=0; j < sales[i].length; j++){
07 System.out.printIn("\tQ"+(j+1)+" "+sales[i] [j]);

o8 }
- .println() ;
Arrqy Si : System.out.println




-

Yearly sales by quarter beginning 2010:
Q1 36631
Q2 €2€55

Output from s o735

Q4 11578

Previous -
Q2 373¢€63

Example oa 20527

Q4 3€€70

Q1 3155
Qz 98é&08
Q3 21433
Q4 98519




of code.
A Classes
2. Objects
. Loops
. Methods

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



Which of the following loops always executes at least once?¢

A. The while loop

=. The nested while loop
. The do/while loop

. The for loop



ArrayList
Class

a .
Arrays are not the only way to store lists of related data.
« ArrayList is one of several list management classes.

* |t has a set of useful methods for managing its elements:
— add, get, remove, index0f, and many others

» |t can store only objects, not primitives.

— Example: an ArrayList of Shirt objects:
— shirts.add(shirto4);

— Example: an ArrayList of String objects:
— names.remove ("James") ;

— Example: an ArrayList of ages:
— ages.add(5) / /NOT ALLOWED!
— ages.add(new Integer(5)) // OK




Benefits
of the
ArrayList

Class

Dynamically resizes:
— AnArrayList grows as you add elements.
— An ArrayList shrinks as you remove elements.

— You can specify an initial capacity, but it is not mandatory.

Option to designate the object type it contains:

ArrayList<String> states = new ArrayList(); |

'E:le'.ains Dhl)ﬂ' S'Lh‘ima GEJGC{.S.
Call methods on an ArrayList or its elements:

states.size() ; //81lze of list |

states.get (49) .length(); //Length of 49" element |




Importing
and

Declaring
an Arraylist

You must import java.util.ArrayList to use an
ArrayList.

An ArrayList may contain any object type, including a
type that you have created by writing a class.

import java.util.ArrayList;

public class ArrayListExample {
public static void main (String[] args) {
ArrayList<Shirt> myList;
lﬁ_!

} You may 5Pcci'l:y any anch -{,}'Fz.




Working
with an

Arraylist

\

'chhwaanﬂrrayListuf

01 ArrayList<String:> names; __[ )

02 names = new ArrayList(); = 5£ﬂ“3&
Lo —— Instenlizte the ArrayList.
04 names.add("Jamie");

05 names.add("Gustav"); e b .

06 names.add("Rlisa"); [wha{nzz it.

07 names.add("Jose");

08 names.add (2, "Prashant");

05

10 names.remove (0); - Hpéﬁyih
11 names.remove (names.size() - 1) ;

12 names.remove ("Gustav") ;

13

14 System.out.println(names) ;




vy" ‘V'
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In this exercise, you;

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

© Use two different add methods
O add (E element)
O add (int index, E element)

O Use the following methods to find and remove a specific element if it exists
O contains (Object element)

O remove (Object element)



In this lesson, you should have learned how to;
@)

O
O
O
O
@)

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 ArraylList to store and manipulate objects.



This practice covers the following topics;

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

O Processing the array using a for loop.

O Using a nested loop to populate an ArraylList of games.



This practice covers working with a few classes and methods from the java.time package in
order to show date information for games played.



Q
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After completing this lesson, you should be able to;

O
O
O
O
O
O
O
O
O

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 nonalbstract classes.
Create a class hierarchy by extending an abstract class.



Implementing
Inheritance

-

public class Clothing {
public void display() {..}

public void setSize(char size){..}*

}

public class Shirtclothing {..}

Use the extends kzyunré-.

Shirt myShirt =

new Shirt () ;

rmyshirt. setSize ('M'); e

|
This code works!




* The parent class is the superclass.
*  The child class is the subclass.

More * A subclass may have unique fields and methods not found
in the superclass.

Mb?[ﬂ&ﬁ- 5UP'E-P.'E|-BE;-5

public class ' 'Shirt' extends Clothing' {
private int neckSize;

Fa Cts public int getNeckSize () {

return neckSize;

Inheritance

}

public void setNeckSize(int nSize}{
this.neckSize = nSize;




B A

y getId() getId()
D U ke s getPrice() getPrice()
getSize() getSize()
getColor () getColor()

C hOice getFit() getFit ()

getGender ()

I ° setId() setId()
C qsses. setPrice() setPrice()
setSize () setSize ()
C setColor () setColor()
I I mon setFit () setFit ()
setGender ()

Behaviours




Code
Duplication

Shirt

getId()
diaplay(}
getPrice(}
getSize(}
getColor ()
getFit (}

—
Trousers

getId{)
displayl()
getPricel()
getSizel()

getColor ()
getFit ()
getGender ()

L -

Socks

getId()
display()
getPricel()
getSize()
getColor({)




Inheritance

Clothing Benefits:
display () 1. There is less code
getSize() duplication.
Col - -
g::lzij’r” 2. Code modification can be
getPrice() done once for all subclasses.
N
1 ]

" Shirt [Tmum:rs Socks )

getFit () getFit.[]
get-G-End.eri 1

)




01 public class Clothing {

0z // fields given default wvalues
® 03 private int itemID = 0;
CIthIng 04 private String desc = "-description required-";
05 private char colorCode = 'U';
CI . P t 1 06 private double price = 0.0;
ass: rar o7
08 // Constructor

09 public Clothing(int itemID, String desc, char color,

10 double price ) {

11 this.itemID = itemID:
12 this.desc = desc:

13 this.colorCode = color:
14 this.price = price;

15 }

16 |




Shirt Class:
Part 1

-

01 public class ShirI:Q:i:illd_yﬂathing {

03
04
05
Oe
o7
a8
o9
10
12
13
14
15
16
17

private char fit = 'U’';

public Shirt(int itemID, String description, char

colorCode, double price, char fit) {

super| (itemID, description, colorCode, price);

- . . Refevence Lo the
fit = fit; ,wp-m-*claaa comstructor
} bl ' h tF n t { ] { Q@FE\FEH&E *A'D
prbe chst geris — this abjac{.

return fit;

}

public void setFit(char fit) ({
this.fit = fit;




public static void main(String[] args){

Shirt (20.00,

Constructor
Calls with

public class Shirt extends Clothing |

priwvate char fit = 'U';

~~3 public Shirt (double price, char fit) {
super (price) ; //MUST call superclass constructor
= fit; }}

Inheritance

public class Clothing{

private double price;

~3. public Clothing(double price) {

this.price = price;

H




Inheritance
and

Overloaded
Constructors

public class Shirt extends Clothing {
private char fit = 'U';

public Shirt(char fit)
is(15.00, fit J/call constructor in same class

1

- //Constructor is overloaded

—Ppublic Shirt(double price, char fit) {

super (price) ; //MUST call superclass constructor

it = Fit; }}

public class Clothing{

private double price;

“~3ypublic Clothing(double price) {

this.price = price;

H




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

O Add two fields that are unique to the Shirt class.
O Invoke the superclass constructor from the Shirt constructor.

O Instantiate a Shirt object and call the display method.



Overriding
Methods

Overriding: A subclass implements a method that already has
an implementation in the superclass.

Access Modifiers:

public : Accessible by anyone
protected : Accessible only within the class and subclasses
private : Accessible only within the class

/ public and protected methods and data may be

accessed or overridden from subclasses.

@ private methods and data may not be accessed or

overridden from subclasses.




Review:
Duke’s

Choice
Class
Hierarchy

-

Ciothing

dis hy)

gg ()

Now consider these classes in more detail.

y
F—




Clothing
Class: Part 2

29
30
31
32
33
34
35
36
37
38
35
a0
a1
42
43
44
45

public wveoid display() {

System.out.printin("Item ID: " + getItemID());
System.out.println("Item description: " + getDesc());
System.out.println("Item price: " + getPrice());
System.out.println("Coclor code: " + getColorCodel());

}

public String getDesc (){
return desc;

}

public double getPrice() {

return price;

}

public int getItemID() { Assume that the remaining
} included in the class.

protected void setColorCode(char color){
this.colorCode = color; }




17 // These methods override the methods in Clothing

® > 18 public void display() {
Ir ass. 19 System.out.println("Shirt ID: " + getItemID());

20 System.out.println("Shirt description: " + getDesc());

21 System.out.println("Shirt price: " + getPrice());
P q rt 2 22 System.ocut.printin("Color code: " + getColorCodel(])) ;

23 System.out.println("Fit: " + getFit(});

24 |}

25

26 protected void setColorCode (char colorCode) {

27 //Code here to check that correct codes used

28 super .setColorCode (colorCode) ;

=

30} Cell the wac{aa&‘a version of setColorCode.




Overriding
a Method:

What
Happens at
Run Time?

shirtl.display

Call display iIn
shirt class.

Call display in
Clothing class.




WASSNUL LN NN NN R N PO

AAAdllaaas ina s
metnoa inine

In this exercise, you override a method in the item class.
O Override the display method to show the additional fields from the Shirt class.

© Run the ShoppingCart to see the result.



p
Polymorphism means that the same message to two different

P O Iym Orp h is m objects can have different results.

*  “Good night” to a child means “Start getting
ready for bed.”

+  “Good night” to a parent means “Read a
bedtime story.”

In Java, it means the same method is implemented
differently by different classes.

* This is especially powerful in the context of inheritance.
« lt relies upon the “is a” relationship.




-

Use inheritance only when it is completely valid or unavoidable.

S U p erc I CI ss +  Use the “/s 3" test to decide whether an inheritance
relationship makes sense.
and

*  Which of the phrases below expresses a valid inheritance
relationship within the Duke’s Choice hierarchy?

A Shirt is a piece of Clothing.

Subclass asntcopes

— Equipment is a piece of
Clothing.

R e I q Illi o n s h i p @’ Clothing and Equipment are

ltems.




Using the
Superclass

as G
Reference

So far, you have referenced objects only with a reference
variable of the same class:

To use the shirt class as the reference type for the
Shirt object:
Shirt myShirt = new Shirt();

But you can also use the superclass as the reference:
Clothing garmentl = new Shirt();

Clothing garment2 = new Trousers() ;

Shirt is 2 U, e nf) C|:=Unin3.
Trovsers is 2 (E}flm of) Cln’ahina.




Polymorphism
Applied

Clothing cl1 = new 77();

el could be 2 Shirt,
cl.displayl(); —I_ Trousers, or Socks nbjac£.

cl.setColorCode ('E') ;

The method will be implemented differently on different types of
objects. For example:

» Trousers objects show more fields in the display method.

« Different subclasses accept a different subset of valid color
codes.




Accessing
Methods

Using @
Superclass
Reference

Only these
methods may
be called.

Superclass
Reference

Clothing

getIdl) -
diaplay() _
getPrice(]}
getSize()

getColor ()]

— S

Object

Trousers

getId()

display ()
getPrice (]
getBize ()
getColor ()

getFit ()
getGender ()

~

-

Methods inherited
from superclass

Methods unique to the
Trousers class

Clothing cl = new Trousers() ;

cl.getId() ; QK
cl.display(); OK
cl.getFit(); NO!




Casting the
Reference

Type

Cest the
ul:aja::jc.

SUFBPCJ&&E- TE{EPEHCE

=\
o

Clothing

getld()
display(]

Clothing cl = new Trousers();

getPricel()
getfize()
getlolor()

—

Trousers

The object

getIdi)

( (Trousers)cl) .getFit ()

— | getPFit ()
getBender (}

kl_J

dieplay(}
getPrice(}
getSize(]
getColor ()




instanceof
Operator

-

FPossible casting error:

public static void displayDetails (Clothing 1} {

et if el is wot 2
Trovsers GL:JE-C{?

el.display() ;
char fitCode = ((Trousers)cl).getFit(};
System.out.println("Fit: " + fitCode);

instanceof operator used to ensure there is no casting error:

public static wvoid displayDetails(Clothing cl) {
cl.display () ; instance0f velurns true

- - I . . .
if |(cl instanceof Trousers) |{ If el is 2 Trousers ﬁl‘:JEC'&-
char fitCode = ((Trousers)cl).getFit();
System.out.println("Fit: " + fitCode);

}

else { // Take some other action }




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.

O Instantfiate a Shirt object using an ltem reference type.

O Call the display method on the object.

O Cast the ltem reference as a Shirt and call getColor.



Absiract
Classes

[ Shirt

getFit ()

[ Clothing

getId()
display()
getPrice()
getSize()
getColor()

(Trousers

getFit ()
getGender ()

| S—

Socks




/Use the abstract keyword to create a special class that: A

. Cannot be instantiated @ Clothing cloth0l = new Clothing

A bsllqu Cil +  May contain concrete methods

+ May contain abstract methods that must be implemented

C I q ss es later by any nonabstract subclasses

public class Clothing{

private int id;

public int getId() { B
return id; wmethed

I

public abstract double getPricel); Abitmj{'

public abstract wvoid display(); methoes




Extending
Absiract

Classes

public abstract class Clothing{

private int id;

public int getId(){
return id;

}
protected abstract double getPrice(]; J/MUOST be implemented
public abstract wvoid display(); } //MOST be implemented

public class Socks extends Clothing{

private double price;

protected double getPrice() |
return price;

}

public wvoid display () {
System.ocut.println("ID: " +getID());

System.cut.printin("Price: 5" +getPrice()]);

1 J)
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In this lesson, you should have learned the following;

O Creating class hierarchies with subclasses and superclasses helps to create extensible and
maintainable code by;

© Generalizing and abstracting code that may otherwise be duplicated.
O Allowing you to override the methods in the superclass.

O Allowing you to use less-specific reference types.

O An abstract class cannot be instantiated, but it can be used to impose a particular
interface on its descendants.



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.



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

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

O Goal
O Pass
O Kickoff
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Lesson 13




O Before you start today'’s lessons, test your knowledge by answering some quiz questions
that relate to yesterday’s lessons.

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

O Click the links for Module 11, and 12.



After completing this lesson, you should be able to;

© Override to toString method of the Object class.
O Implement an interface in a class.
O Cast to an interface reference to allow access to an object method.

O Write a simple lambda expression that consumes a Predicate.



-

COmMpact1, compacts Compada
Java util

Class ArrayList<E> | The object class
__—————"_I 15 the base class.

jawa.lang Oojed
Jinv il AbsiractColledion<E»
jaa Uil Anstractl ist<aEs

The Object

< I q ss Al Implemented Interfaces:
Sariah

campact, compact?, cormpactd
Falang

Class Object

public javalang Object

extend
implem )

public clasas Sbjech
Raesizable-a ) )
inciuding Clags Objest i i ool of he dags hisrardy Every class has Objact as a suserclass AN abiecls indudnn
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Object's toString L

;| public cless Hadim |
"Ethﬂd 15 used F—— — ___ii: pablic static wvoid medn(Stoiog[)] aces] 1
. __:_-_-_-_-‘:1-\-.‘_\_ Cutput an Ok E Eo th J-TETONE
< B - L] System. cut. prinklaninew ject (| )
a I I I n fh e StrlngBL“Ider l_____ -__‘__
overrdes DbJECtS T =T ;:_ﬁlﬂ,ﬂn Bifk. prine L tnav :‘tr,rinw.uumn wt tent for StringBuildec”
toString method. - — T o
® __I]__—_—__-_?-T'_' Fr!xﬂ'r.ﬂn =11 irtn:lhsﬁeu Fiestiy):
o rln First inherits 1 ——
ij&crs tﬂﬂtring - }__::____.__,Tr\-’"' Bystem.out.princlniney Secondl] )
i ]
method. e T
MethOd — Cuitpiit - TestCode frun) 2 = | Tasks
Second overrides T ————"
. . sma bant Eer Bhringbusidee
Object's toString permgisacis
This clags passd Jecand has overciddsn the Todor posarkod of Objacc
mEthM. EFILD JOCCTFEITFULE fcocel cilss: 1 sscond) -':\\-h

The output for the calls to
the toString method of

each object




Overriding
toSiring in

Your
Classes

f_ Shirt class example

1 public String toString(){

2 return "This shirt is a " + desc + ":"

3 + " price: " + getPrice() + ", 6"

4 + " color: " + getColor(getColorCode());
5}

Qutput of System.out .println(shirt):

+  Without overriding toString
examples.Shirt@73dlees3

* After overriding toString as shown above

This shirt is a T Shirt; price: 29.99, color: Green




The Multiple
Inheritance

Dilemma

-

Can | inherit from two different classes? | want to use methods
from both classes.

» Class Red:
public void print() {System.out.print(“I am Red”);}

» Class Blue:
public void print() {System.out.print ("I am Blue”);}

public class Purple extends Red, Blue{

public void printstuff() ( Which
print(); } iMF'EMGn’LEJ{«iDn ot
} print () wil
oceur?

~




The Java
Interface

-

An interface is similar to an abstract class, except that:
— Methods are implicitly abstract (except default methods)
— A class does not extend it, but implements it
— A class may implement more than one interface

All abstract methods from the interface must be
implemented by the class.

1 public 11?1terf.la-::e P]-.'lntﬂ.blﬂ { IMP{ICHHY

2 public void print();

3} ebstract

1 public class Shirt|implements Brintable { IMF[EME-HJLE. .LL.B
2 ooo

3 public woid print(){ —— print ()

4 System.out.println("Shirt description"); sz;,lqu._

5 }

6 ]




Clothing

getId()}

1 displayl()
U I e getPricel()
get8izel)

getColor ()
—

[ ( J \.. S
Hierarchies
- ] rm—
v
\ Shirt (Trousers | [ Custom Shirt | 0
getId()
WIth getFit () getFit () display()
getGendar()

getPriceal()
getWeight ()

—

Overlapping

Re q U ire men 'l'S Reburmable items

getType() ‘ \

}
[ Tent ) [Camp;tnve ]] [ Stove fuel |

)




Using
Interfaces

in Your
Application

Clothing

getId()

diaplay()
getPrice()
getB8izeall
getColor ()

Shirt Trousers Custom Shirt

doReturni ) doReturn ()
getFit () getPFit ()
getGender ()

Tent

Outdoors

getId()
diaplay()
getPrice ()
getWeight ()

Camp Stove

doReturn ()
doReturni) * getTypel)

doReturn i)




Implementing
the
Returnable

Interface

/Re turnable interface

01 publiclinterfaceIEeturnable

0z public String doReturn();
03 }

_{,— Ivml:-hr.iuy zbstract method

shirt class Neow, Shirt s 2" Returneble.

01 public class Shirt extends ClDthininmplements Eeturnahlel{

02 public Shirt (int itemID, String description, char colorCeode,

03 double price, char fit) ({

04 super (itemID, description, colorCode, price);

05 this.fit = fit; 1.

06 } -slﬂlf'{ iy E-H'I.EHL& ‘LL’IE ME‘LlﬁBd

07 public String doReturn()} { I decleved in Returnzble.
08 f/ Bee notes below

05 return "Suit returms must be within 3 days";
10 }
11 ...< other methods not shown = ... } // end of class




Access 1o
Object

Methods
from
Interface

-

Clothing el = new Trousers() ;
Trousers tl1l = new Trousers () ;
Returnable rl = new Trousers|();

cl has access to —
Clothing methods.

t1l has access to
Trousers and e
Clothing methods.

rl has access to -——r[

™y
Trousers

getId(}

display()
getPrice(]
getB8izel)
getColor (]

getFit()
getGender ()

doReturn ()

e

The object

lf—

- = wmp |doReturn(}




Casting an
Interface

Reference

(- N

Clothing €l = new Trousers() ;
Trousers tl = new Trousers() ;
Returnable rl = new Trousers();

* The Returnable interface does not know about

_ Trousers methods:
rl.getFit () J/Not allowed

* Use casting to access methods defined outside the

interface.
((Trousers)rl) .getFit () ;

« Use instanceof to avoid inappropriate casts.

if(rl instanceof Trousers) {

{ (Trousers)rl) .getFit () ;
}

S /)




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

A All the methods implemented in the object’s class.
=, All the methods implemented in the object’s superclass.

. The methods declared in the interface.



How can you change the reference type of an objecte

A. By calling getReference.
©. By casting.

. By declaring a new reference and assigning the object.



~

The collections framework is located in the java.util
package. The framework is helpful when working with lists or
collections of objects. It contains:

+ Interfaces
» Abstract classes
+ Concrete classes (Example: ArrayList)

The
Collections

Framework




compact!. compact?, compact3
ArrayList extends

AbstractList, which in turn
Class ArrayList<E> extends AbstractCollection.

(]
rrq Is javalang Cbed
jJava.util AnstractCollaction<E>

ava.ulil

kAR ArrayList
lava Ul ADStrACILISICE> .
v util ArrayLList<E> _ implements a
_~"__. number of interfaces.
All Implemented Interfaces: P

Svnaiauiy, Chommwauly, liviguiws8» CutviLbuirE= Lint~Es Manyuinmaey

Direct Known Subclasson:

Attributelist Rolellst RoleUnresolvedl ist

The List interface is

principally what is used when
working with ArrayList.

public class ArrayList<E>
extends AbstractLis ’.\'3‘5__;_:4

implements JL1st<E>} RandomAccess, Cloneable, Seriallzable

Regizable-array implementation ofthe Li st interface. Implements all optional list operations, and permits all elements
including mal 1. In addition to implementing the Li st interface, this class prowdes methods to manipulate the size of
o array Ihat (& uead intamally In ahera tha bat (Thie Mase (g raughly aquvalantia Vacstay avwanpi that it je
unsynchronized.)

o /




List
Interface

4 I
compact], compact?, compact3
j@va.uil
Interface List<E>
Type Parameters: ;
- - e et Many classes
- 1na '}'DB af elamants in this lis imp|En'IEI"It thl‘-_‘,'
All Superinterfaces: List interface.
Collection=E=, Rerable<E> ,ff.-' -
All Known Implementing Classes: _,..6"5!{-
EbstraciList, AbstractSequentialList, ArrayList, Atinibutelisi, CopyOn'WnleAmrayList, LinkedList, Rolelist,
RalgUnresolwedList, Slack, vecior
All of these object types can be assigned to a List variable:
1 ArrayList<String> words = new ArrayList();
2 List<String> mylist = words;
N /)




Example:
Arrays.aslList

/

The java.util.Arrays class has many static utility methods
that are helpful in working with arrays.

 Converting an array to a List:

1 String[] nums = {"one","two","three"};

2 List<8tring> myList =|Arrays.asList (nums)|;

\_

List objects can be of many different types. What if you need to
invoke a method belonging to ArrayList?

_,— This wovks! replacelll cowes
mylist.replaceAll() fvom List.

Error! removelf comwes frc;-m

mylist.removeIf () I Collection (wpzrdass of ArrayLis{J.




Example: Arrays.aslList

4 )
Converting an array to an ArrayList:

1 String[] nums = {"one","two","three"};

2 List<String> myList =|Arrays.asList (nums};

3 ArrayList<String> myArrayList = new ArrayList (myList);

Shortcut:

1 String[] nums = {"one","two","three"};

2 ArrayList<String> myArrayList =

new ArraylList(|Arrays.asList (nums)|) ;




In this exercise, you;

O Convert a String array to an ArrayList.

O Work with the ArraylList reference to manipulate list values.



/Suppc:-se you want to modify a List of names, changing them all to h
uppercase. Does this code change the elements of the List?
Example:
: 1 String[] names = {"Hed", "Fred", "Jessie" ,"Alice", "Riu:]-:"};
Y ® 2 List<String> mylist = new ArrayList (Arrays.asList (names));
Modifying a 3
4 // Display all names in upper case
° 5 for(string s: mylist) { _I— Returns 2 new
LISt Of 3 System.out.print (s.toUpperCase()+", "); 5*"’"“3 to F"i“J"
7 )
N 8 System.out.println("After for loop: " + mylist);
ames Tk
NED, FRED, JESSIE, ALICE, RICEK, glements ere
After for loop: [Wed, Fred, Jessie, Alice, Rick] uuchanazé-.

- J




Using @
Lambda

Expression
with
replaceAll

s : : A
replacelll is a default method of the List interface. It takes

a lambda expression as an argument.

I— Lambda zxprzs.siun
mylist.replaceAll(|s -> s.toUpperCase()|);
System.cut.println("List.replaceAll lambda: "+ mylist);
Qutput:

List.replaceAll lambda: [NED, FRED, JESSIE, ALICE, RICK]




Lambda
Expressions

-
Lambda expressions are like methods used as the argument

for another method. They have everything a method has:
* |nput parameters

+ A method body
*  Areturn value

Long version:

mylist.replaceAll ( {StrI:L' ng s) ®l{ return s.toUpperlasel(]) ; }], };
I

Method body

'chhrethU£ Avvo

Paramzjmr Loken
Short version: Id A
Is.tc:UpperCase{}l };

mylist.replaceAll( s

\_




The
Enhanced

APIls That
Use
Lambda

-
There are three enhanced APIs that take advantage of lambda
expressions:

*  java.util.functions — New
— Provides target types for lambda expressions

* java.util.stream — New

— Provides classes that support operations on streams of
values

* Jjava.util — Enhanced

— Interfaces and classes that make up the collections
framework

— Enhanced to use lambda expressions

— Includes List and ArrayList




-
A lambda type specifies the type of expression a method is

Lq m b d a expecting.

*+ replaceRll takes a UnaryOperator type expression.

Types o —

Modifier and Type Method and Description

daefault void replac:aﬁllltﬂua:yﬂperatnr{a} up-eratnr]l

Replaces sach element of this listwith the result of applying the
operalorio thal elemant

+  All of the types do similar things, but have different inputs,
statements, and outputs.




C A UnaryOperator has a single input and returns a value of A

the same type as the input.
The

+ Example: String in — String out

U naryo pera'l'or + The method body acts upon the input in some way,
returning a value of the same type as the input value.
Lq m bdq Type * replaceRll example:
UnaryOperator
A
mylist.replaceAll I{[s - s.toUpperCase ( }1 ) ;
i |
f‘t'c.rina Method 2cts vpon the 5£v~in3
inFu-l: inFch., rzjc.urnina 2 s{rina.




The
Predicate

Lambda
Type

/

A Predicate type takes a single input argument and returns a
boolean.

Example: String in — boolean out
removelf takes a Predicate type expression.

— Removes all elements of the ArrayList that satisfy the
Predicate expression

removelf

public boolean removelf (Predicate<? super E> filter)

Examples:

mylist.removelf (s -»> s.equals(“Rick"”));

mylist.removeIf (s -> s.length() < 5);




In this exercise, you use the removelf() method to remove all items of the shopping cart
whose description matches some value.

O Code the removeltemFromCart() method of ShoppingCart.

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



In this lesson, you should have learned the following;

O Polymorphism provides the following benefits;
© Different classes have the same methods.
O Method implementations can be unique for each class.
O Interfaces provides the following benefits;
© You can link classes in different object hierarchies by their common behaviour.

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

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



e e~

na

| L»__)

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



plemen T 1 Interface

This practice covers implementing the Comparable interface so that you can order the
elements in an array.



t’: g y | o
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This practice covers using a lambda expression to sort the players.
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After completing this lesson, you should be able to;

© Describe how Java handles unexpected events in a program.

O List the three types of Throwable classes.

O Determine what exceptions are thrown for any foundation class.

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

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



Java handles unexpected situations using excepftions.

O Something unexpected happens in the program.
O Java doesn’t know what to do, so it;

O Creates an exception object containing useful information and
© Throws the exception to the code that invoked the problematic method

O There are several different types of exceptions.



Examples
of

Exceptions

\_

java.lang.ArrayIndexOutOfBoundsException
— Attempt to access a nonexistent array index
java.lang.ClassCastException

— Attempt to cast on object to an illegal type
java.lang.NullPointerException

— Attempt to use an object reference that has not been
instantiated

You can create exceptions, too!

— An exception is just a class.
public class MyException extends Exception { }

J




-

Coding mistake:

01 int[] intArray = new int [5];
02 intArray[B] = 27;

OQutput:

Exception in thread "main"
java.lang.ArrayIndexOutOfBoundsException: 5
at TestErrors.main(TestErrors.java:17)




Another
Example

Calling code in main:

159 TestArray myTesthArray = new TestArray(5);

20 myTestArray.addElement (5, 23);

TestArray class:

13 public class TestArray {
14 int[] intArray;
15 public TestArray (int size) {

16 intArray = new int[size];

17 }

18 public wvoid addElement(int index, int wvalue) {
19 intArray[index] = value; }
20 }

Stack trace:

Exception in thread "main"
java.lang.ArrayIndexOutO0fBoundsException: 5

at TestArray.addElement (TestArray.java:19)

at TestException.main(TestException.java:20)
Java Result: 1




Types of
Throwable

Classes

-

Exceptions are subclasses of Throwable. There are three
main types of Throwable:

. Error

— Typically an unrecoverable external error
— Unchecked

* RuntimeException
— Typically caused by a programming mistake
— Unchecked
* Exception
— Recoverable error
— Checked (Must be caught or thrown)




4 .
Programming error:

° 01 ArrayList thelList = new ArrayList (] ;
Error Example: 02 while (true) {

03 String theString = "A test String”;
OutOfMemoryError 04  theList.add(thestring);

05 long size = theldist.sizel);

06 if (size % 1000000 == 0) {

07 System.out.println("List has "+s5ize/1000000

08 +" million elements!"™) ;

09 }

10 }

Qutput in console:

List now has 156 million elements!

List now has 157 million elements!

Exception in thread "main" java.lang.OutOfMemoryError: Java
heap space




Which of the following objects are checked exceptionse

A All objects of type Throwable
All objects of type Exception
. All objects of type Exception that are not of type RuntimeException

. All objects of type Error

g ) =

All objects of type RuntimeException



class Utils
N o rm q I 1 _____,_----"'l doThat retumns and
doThis method calls — :__________T l'__ execution continues in
Program - =

ma in method calls L

- o doThis. — = — _ doThis retums and
Xe C U Io n () S [ -—===——""1 execution continues in

main.
class Test '

The Call pan ]

1_ J main completes
Stqc k - ————— execution and exits.
-




How
Exceptions

Are Thrown

-

Normal program execution:
1. Caller method calls worker method.
2. Worker method does work.

3. Worker method completes work and then execution
returns to caller method.

When an exception occurs, this sequence changes. An
exception object is thrown and either:

« Passedto a catch block in the current method

or
*  Thrown back to the caller method




o TP —— Ne cxcaf){iana thvowm;
P |
- r— nothing needs be done Lo
12 = uplie vold deThis i :
([ 13 ’ . é-za[ Ly 14 {hm
W 14 Syatem. cuft.pointln|“Accived in doThi=()"):
orking =
16 Syatem. cut.println|"Oack 1o doThi=|) "h;
17
PS e ¥
15
w I f h 20 public vald deThak() | L}LIE‘-H :,Fau '(,quﬁw 2w
:; | I Syatem. out println|"Tn AoThar (] “) 2 Qxcgp{,iﬁnf ”E{Bzaha
o gives you twe oplions.
L 12 [ public void deThig|) [
13
14 Ey=tem. cet.printin|"Arrived in doThi=(| =)r
L5 doThat () 2
L& Syscem, cut.printin{"Back in doThi=s({) ") :
([ ) 17
1al L ; urreported excaption javalang Excepbion:
in NetBeans u T
= pubilic woid doThat () [ |~
2l St printing: (”t—EI"I'EH' ﬁh::-wls hl'ltﬁ_:l
™ |l;mnu nev Exception():
23 = i
24 H
25




The
try/catch

Block

/_Optinn 1: Catch the exception.

try { 7
// code that might throw an exception
doRiskyCode () ;

}

catch (Exception e){

—
—

String errMsg = e.getMessage();

// handle the exception in some way

} i

try block

catch

T block

Option 2: Throw the exception.

public void doThat () |throws Exceptionﬂ
// code that might throw an exception
doRiskyCode () ;




Program
Flow When

an
Exception is
Caught

-

-

main method:
01 Utils theUtils = new Utils () ;

02 theUtils.doThis() ; 4-
03 System.out.printin{"Back to main method”) ;

Utils class methods: doThat: chrewing Exceptien
. . . ,

04 public void doThia() -[ ::::l:.-; H::':::::;mqht' Gueht
05 tr"}’{ SUILD SUCCISSIUL (total time: 0 seconds)
(1] doThat () ;
07  }catch(Exception e) {

.DE System.out.println("doThis - "
09 +" Exception caught: "+e.getMessage());
10}
11 }
12 public void doThat() throws Exception{

.13 System.out.println("doThat: Throwing exception");
14 throw new Exception("Cuch!");
15 }




-

| Exception thrown in doThat

When a n class Utils

R
— —— Execution returns to doThis
and must be caught or thrown.

Exception is

Thrown

class Test

I= I*
R A




Throwing
Throwable

Objects

class Utils

class Test

___,-_--_-jl exception, then ...

Exception thrown in doThat

If doThis does NOT catch the

— | ... main must catch it OR throw it.




4 N

classUtils Exception thrown in doThat

Uncaught = |
EXC e pi.i o n _ “':____i Thrown again in doThi s

class Test v ‘

-| ~==———Thrown again in main
|

"ﬁ StackTrace printed to the console
N J




Exception
Printed fo

Console

When the exception is thrown up the call stack without being
caught, it will eventually reach the JVM. The JVM will print the
exception’s output to the console and exit.

T

- Exzeption in thrsad "maiz" Jjesvae.lang.RuntimsExcaption: Unsempilakle rouzce

" code - unreported exception java.lang.Exception; must be caught er declare
- to be thrown

I at examples.Utils.doThis(Utils.java:10)
at examples TestClass main(TestClass. java:l5)
Java Rssulu: 1

BUILD SUCCESSEUL (total time: 1 second)

B BT

~




4 )
A Throwable is a special type of Java object.

+ ltis the only object type that:
— Is used as the argument in a catch clause

Summqry Of — Can be “th " to the calli thod
Exception » It has three subclasses:

— Error
T e s — Automatically thrown to the calling method if created
yp — Exception ———— Must be
_ Must be explicitly thrown to the calling method %P hcitly
hendled

OR
— Caught using a try/catch block

— RuntimeException

— Is automatically thrown to the calling method




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

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

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



Which one of the following statements is tfrue?

O A RuntimeException must be caught.
O A RuntimeException must be thrown.
© A RuntimeException must be caught or thrown.

O A RuntimeException is thrown automatically.



Exceptions in
the Java API
Documentation

Method Summary
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LINE] public wold tesatCheckedBEzosption ) | _— Constructor causes no
° 54 File testFile = new File("//testFile.txt”); compilation problems.
BE
Ca I I I n q o System.out.printlafies ® exigts: "+ pestFile.exista()):
L) testFile.delete ()
58 SYSEERE. Ut PYLIAEBLA | "EestFile axkists: "+ EESEFil&.&xiZES()):

55 1
M et h o d createNewFile can throw

a checked exception, so the

T h C“' T h rows M method must throw or catch.

53 ¥l unreported exception [0Exception; must be caught or dedared to be thrown
54 —
£

an g
7
58 System.out.println("tcestiile exista: "+ ceatfile.exisca()}:

® 54 tescFile.delece|):

EXC e ptlo n L1} System,.out.printlin("cestFile exista: "+ vescFile.exisco()}):

61 *~ ]




-
Catching I0Exception:

o
01 public static void main(String[] args) {
or In g 02 TestClass testClass = new TestClass();

03
° 04 try {
w I f h a 05 testClass.testCheckedException() ;
06 } catch (IOException e) {
o7 System.out.println (e) ;
08 )i
ecke )
10

11 public void testCheckedException() throws IOException {

[ ) o
12 File testFile = new File("//testFile.txt");
X I 13 testFile.createNewFile () ;

14 System.out.println("testFile exists:"
15 + testFile.exists());:
16 }




Best
Practices

Catch the actual exception thrown, not the superclass
type.

Examine the exception to find out the exact problem so
you can recover cleanly.

You do not need to catch every exception.

— A programming mistake should not be handled. It must be
fixed.

— Ask yourself, “Does this exception represent behavior | want
the program to recover from?”




01 public static void main(String[] args){

02 try {
03 createFile("c: tFile. txt") ; .
B q d s — Caiclqma supcwdas&?

04 } catch [Exception e) |{
("

() 05 m 'Error creating file."); I
Practices s ) =
07 } | Ne processing of
0B public static void createFile(String name) GKCEPJ&IDH c[as.f.?
09 throws IOExceptionf{
10 File f = new File (name) ;
11 f.createlNewFile () ;
12
13 int [] intArray = new int [5];
14 intArray[5] = 27;
15 }




Somewhat
Better

Practice

e

0l
02
03
04
05
06
o7
08
0%
10
11
12
13
14
15
16
17

public static void main(String[] args){

try {
createFile("c:/testFile. txt"); Ljha£is£h¢
} catch |(Exception e)| { nbjaci,iypz?

Syatem.aut.prﬁntlﬂke“;
//<other actions>

toString() s celled

} — on this ob ject.
} e ob e

public static void createFile(String fname)

throws IOExceptionf{
File £ = new File (name) ;
System.ocut.println(name+" exists? "+f.exists());
f.createlewFile() ;
System.ocut.println (name+" exists? "+f.exists());
int [] intArray = new int [5];
intArray|[5] = 27;




'Diwzc{nw}f wst be writezble:
IOException

[
M U Ifl p I e 01 public static void createFilef() throws IOException {

02 File testF = new File 1"-:::;"n-::-tWriteablejir“ 2

® 03
Exceptlons 04 File tempF = testF.createTempFilef null, testF);
05
v wust be greater the
06 System.out.printin J_ g 1 511 9 {” {” e
chavacters:
07 ("Temp filename: "+tempF.getPath() )} Illegalhr;mentExc=p

08 int myInt[] = new int [5];

08  myIntfs]]= 25;
L.

tion

11 }

|
Arra}z wndex wust be valid:
ArrayIndexOutOfBoundsException




Catching
|OException

01

02
03
04
0%
06
o7
08
0s
10
11
12
13
14
15

public static void main(String[] args) {
try {
createFile () ;
} catch (IOException ioce) {

System.out .printlin (ioe) ;

public static void createFile() throws IOException {
File testF = new File("c:/notWriteableDir");
File tempF = testF.createTempFile("te", null, testF);
System.ocut.println("Temp filename: "+tempF.getPath());
int myInt[] = new int[5];
myInt [5] = 25;




01 public static void main(String[] args) {
02 try {
Cq‘l‘ching 03 createFile () ;
lllegalArgumentsException 04} catch (IOException loe) |
05 System.out .println (ioe) ;
0e } catch (IllegalRArgumentException iae) {
07 System.out .println (iae);
08 }
09 }
10
11 public static void createFile() throws IOException {
12 File testF = new File("c:/writeableDir");
13 File tempF = testF.createTempFile("te", null, testF);
14 System.out.println("Temp filename: "+tempF.getPath());
15 int myInt[] = new int[5];
16 myInt [E] = 25;
17 }




Catching
Remaining

Exceptions

(01 public static void main(String[] args) {

02 try |

03 createFile () ;

04 } catch (IOException ioe) {

05 System.out .println(ice);

06 } catch (IllegalArgumentException iae) {

07 System.out .println(iae);

08 } catch (Exception e){

05 System.out .println (e) ;

10 }

11 }

12 public static void createFile() throws IOException {

13 File testF = new File("c:/writeableDir");

14 File tempF = testF.createTempFile("te", null, testF);
15 System.ocut.println("Temp filename: "+tempF.getPath());
16 int myInt[] = new int([5];

17 myInt [5] = 25;

18 }




In this lesson, you should have learned how to;

O Describe the different kinds of errors that can occur and how they are handled in Java.
O Describe what exceptions are used for in Java.
O Determine what exceptions are thrown for any foundation class.

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



O Before you start today'’s lessons, test your knowledge by answering some quiz questions
that relate to yesterday’s lessons.

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

O Click the links for Module 13, and 14.



l:r -

J EXCEPI on H ‘\o I @

This practice covers the following topics;
O Investigating how the Soccer application can break under certain circumstances.

O Modifying your code to handle the exceptions gracefully.






