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Introduction to Java 8
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Dates and Times
Default Interface Methods
Functional Programming
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For a complete listing of new Java 8 features, see:
http://www.oracle.com/technetwork/java/javase/8-whats-new-2157071.html

Java 8 Feature Overview
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Java 8 is  a significant  update to earlier versions of  Java and 
provides several major additions,  including:

New Date and Time API  - Classes to make 
working with dates  and times easier and safer
Default interfaces methods - Syntax  to add 
concrete methods to interfaces
Functional  programming - Syntax  to make 
methods first class citizens
Parallel  processing - Classes to make writing 
parallel algorithms easier
JavaScript integration - A new, more powerful 
JavaScript  engine in the JVM so you can execute 
JavaScripts  from a Java program
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The Java 8 Date/Time API was inspired by the popular Joda Time library.

This new API was introduced as JSR-310 before being incorporated into Java 8.

Unlike the old java.util.Date and Calendar, objects of these classes are immutable, and thus
are thread-safe.

Java 8 Date/Time API

2 - 3

The Java date/time/calendar API has long been tedious 
and difficult to use
Java 8 introduces the java.time package that includes 
classes such as LocalDate and LocalTime

1    LocalDate dob = LocalDate.of(1994, 8, 27);
2    System.out.println(dob);
3    
4    LocalTime appointment = LocalTime.of(13, 30);
5    System.out.println(appointment);
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Java 8 also lets you define static methods in interfaces. As usual, static methods in interfaces
are considered part of the interface itself in memory, not part of the instances of classes that
implement the interface.

The Java 8 class library uses default and static methods to add new functionality to interfaces
such as java.util.Comparator to support other new Java 8 functionality such as streams.

Default Methods
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During the life of a project, sometimes it's useful to add 
new functionality to base interfaces
Java 8 provides default methods also known as 
extension methods that let you add concrete methods 
to existing interfaces without breaking existing classes 
that implement the interfaces

MyInterface.java

MyClass.java

TestDefaultMethods.java
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2 - 4b MyClass.java



2 - 4c TestDefaultMethods.java
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Many other "imperative languages" like Java include support for functional techniques. For
example, JavaScript provides several features that enable functional programming including
anonymous functions and closures.

Introduction to Functional Programming
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Functional programming is a discipline in which you 
write programs that consist of functions that don't modify 
any external state, and thus have no side effects
Functional programming also requires the ability to pass 
functions (methods) around in the same way we pass 
values 
Languages that provide functional programming features 
include Lisp, Scheme, Haskell, Scala and Clojure
A complete discussion of functional programming is 
beyond the scope of this course, but we will  cover 
lambda expressions and other Java 8 
functional-programming support
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The ability to pass function (method) references around is sometimes referred to as making
functions "first-class citizens" of the language. Prior to Java 8, there was no Java syntax to do
this.

Note that there's also syntax to reference a constructors.

Passing Functions Around
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Java 8 provides the method reference syntax so you 
can pass existing methods as arguments to other other 
methods 
To reference a static method, use ClassName:
:methodName 
To reference an instance method, use objectRefName:
:methodName 

1    File f = new File(".");
2    
3    File[] files = f.listFiles(File::isHidden);



Copyright © Descriptor Systems, 2001-2016. Course materials may not be reproduced in whole or in part without prior written consent of Joel Barnum

The term "lambda expression" originally came from mathematics, where the Greek letter
lambda is used to define a mathematical function arguments.

The equivalent code using Java 8 lambda expressions:

jb.addActionListener((e) -> 
{
  System.out.println("I've been clicked lambda!");
});

Alternatively:

ActionListener al = (ae) -> System.out
  .println("I've been clicked lambda again");

jb.addActionListener(al);

What is a Lambda Expression?
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Lambda expressions let you define anonymous 
functions (methods) that you can pass as parameters to 
other methods 
Prior to Java 8, developers often used anonymous 
inner classes with a single method for this purpose, but 
that syntax is verbose and perhaps confusing

1    JButton jb = new JButton("press me");
2    
3    // pass anonymous inner-class object as parameter
4    jb.addActionListener(new ActionListener()
5    {
6      public void actionPerformed(ActionEvent e)
7      {
8        System.out.println("I've been clicked!");
9      }
10   });
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Note that the syntax shown here is just for the lambda - we don't show using the generated
anonymous function. The complete example on the next page does, however.

In the argument list, you can omit the parameter types, and if there's exactly one parameter,
you can omit the parenethis.

If there's only one statement in the body, you can omit the curly braces.

You can also omit the return statement.

Lambda Expression Syntax
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Lambda expressions consist of an argument list, an 
arrow token and a body

1    n -> n % 2 != 0
2    (char c) -> c == 'y'
3    (x, y) -> x + y
4    (int x, int y) -> x * x + y * y
5    () -> 42;
6    () -> { return 3.14; }
7    (String s) -> { System.out.println(s); }
8    s -> System.out.println(s);
9    () -> { System.out.println("Hello World!"); }
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The examples in the following listing show the lambda expressions from the previous page,
assigning them to variables whose type are functional interfaces.

Note that the java.awt.event.ActionListener we used a couple of pages ago is a functional
interface with a single method named actionPerformed().

Functional Interfaces
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A functional interface is an interface with a single 
method
You can use functional interfaces as types of variables 
and parameters and then provide a lambda expression

LambdaSyntax.java



2 - 9a LambdaSyntax.java



2 - 9b LambdaSyntax.java
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2 - 9b LambdaSyntax.java



Copyright © Descriptor Systems, 2001-2016. Course materials may not be reproduced in whole or in part without prior written consent of Joel Barnum

Using Lambda Expressions Example
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In Java 8, java.util.Comparator can act as a functional 
interface so you can use lambdas to sort collections 

Student.java

TestComparator.java
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2 - 10c Student.java



2 - 10d TestComparator.java



2 - 10e TestComparator.java
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The java.util.function.Predicate interface actually has a few more methods (e.g and(), or() and
negate()), but they are default or static methods and thus don't violate the requirement that
functional interfaces have a single method.

The java.util.function Package
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Java 8 introduces the java.util.function package that 
contains functional interfaces that are useful with 
lambda expressions
One such interface is Predicate, which contains a 
single method, test that accepts an object and returns a 
boolean
Predicates typically act as a filter for objects in a 
collection
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Predicate Example

2 - 12

This example uses Predicates to process various 
subsets of a collection

TestPredicate.java



2 - 12a TestPredicate.java



2 - 12b TestPredicate.java



Copyright © Descriptor Systems, 2001-2016. Course materials may not be reproduced in whole or in part without prior written consent of Joel Barnum

Parallel operations make efficient use of multiple processors, transparently running operations
in multiple threads.

Introduction to Java 8 Streams
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Streams are sequences of elements that support 
operations such as filtering and sorting in a declarative 
fashion akin to SQL
Streams support both sequential and parallel operations
You can retrieve a stream from any collection that 
implements java.util.Collection
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Stream Example
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Many Stream methods return a stream so you can chain 
method calls

TestStream.java



2 - 14a TestStream.java



2 - 14b TestStream.java
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Java 7 provided a JavaScript engine based on Mozilla Rhino - Rhino hasn't been updated
recently and had some performance issues.

The example on the next pages shows a Java program calling a JavaScript function - it's also
possible for JavaScript code to call Java methods.

Java 8 and JavaScript
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Java 8 provides a fast, ECMAScript v5.1-compliant 
JavaScript engine known as Nashorn
Java programs can thus evaluate JavaScripts in the 
JVM

test.js

TestNashorn.java
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2 - 15b TestNashorn.java
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Chapter Summary
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In this chapter, you learned about Java 8 features: 

Date/Time Classes
Functional Programming
Streams
JavaScript Integration



Copyright © Descriptor Systems, 2001-2016. Course materials may not be reproduced in whole or in part without prior written consent of Joel Barnum


