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The Java Technology Phenomenon

¢ Java technology
e The Java programming language
e The Java platform

¢ The Java programming language is a high-level
language that can be characterized:

Simple Architecture neutral
Object oriented Portable
Distributed High performance
Multithreaded Robust

Dynamic Secure

Each of these words is explained in The Java Language
Environment http://www.oracle.com/technetwork/java/langenv-140151.html
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The Java programming language

& All source code is first written in plain text files ending
with the .java extension.

¢ Those source files are then compiled into .class files by
the javac compiler. A .class file does not contain code
that is native to your processor; it contains bytecodes —
the machine language of the Java Virtual Machine (Java
VM).

¢ The java launcher tool then runs your application with an
Instance of the Java Virtual Machine.
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The Java VM

¢ The Java VM Is
available on many ‘"““JEEZ“‘:ES?‘;%LM_mmmﬂmu arge)
d|fferent Opera’[”’]g } System.out . println(”"Helle World!");

SySte m S - HelloWorldhpp. java

}
¢ The same .class files ﬂumw
may run on
e Microsoft Windows,

e the Solaris ™
Operating System
(Solaris OS),

e Linux, or

e Mac OS.




The Java Platform

¢ The Java platform has two components:
e The Java Virtual Machine
e The Java Application Programming Interface (API)
¢ The APl is a large collection of ready-made
software components.
¢ The API provides many useful capabilities:

e [t Is grouped Into libraries of related classes
and Interfaces;

e These libraries are known as packages.



The Java Platform

| MyProgram. java
} Java

Java Virtual Machine platform

Hardwars-Based Platiorm

¢ The API and Java Virtual Machine insulate (protect) the
program from the underlying hardware.

¢ As a platform-independent environment, the Java
platform can be a bit slower than native code. However,
advances in compiler and virtual machine technologies
are bringing performance close to that of native code
without influencing portability.



What Can Java Technology Do?

¢ Development Tools: They provide everything you need for
compiling, running, monitoring, debugging, and
documenting your applications. The main tools are
e The compiler: javac
e The launcher: java
e the documentation tool: javadoc.

¢ Application Programming Interface (API): The API
provides the core functionality of the Java language:
e |t offers a wide array of useful classes ready for use in your own
applications.

e |t spans everything from basic objects, to networking and security, to
XML generation and database access, and more.

e The core APl is very large: The Java SE Development Kit 6 (JDK™
6) documentation http://docs.oracle.com/javase/6/docs/index.html.



http://java.sun.com/javase/6/docs/index.html

What Can Java Technology Do?

¢ Deployment Technologies: The JDK software provides
standard mechanisms such as the Java Web Start
software and Java Plug-In software for deploying your
applications to end users.

¢ User Interface Toolkits: The Swing and Java 2D
toolkits make it possible to create sophisticated
Graphical User Interfaces (GUISs).

¢ Integration Libraries: Integration libraries such as the
Java IDL API, IDBC™ API, Java Naming and Directory
Interface™ ("J.N.D.1.") API, Java RMI, and Java Remote
Method Invocation over Internet Inter-ORB Protocol
Technology (Java RMI-IIOP Technology) enable
database access and manipulation of remote objects.



The " Welcome to Java!” Application

/**

* The Welcome class
* Implements an application that
* simply displays "Welcometo Java!"
* to the standard output.
*/
public class Welcome {
public static void main(String[] args) {

System.out.printin("Welcome to Java!");
//Display the string.

}

¢ How to create, compile
and run:
e Start your favorite text editor
(e.g. Vim, emacs).

e Type the code (left side of
the slide).

e Save the text to the file:
Welcome. java

e Compile the program typing:
javac Welcome.java

e Run the program typing:
java Welcome

e Qutput of the program:
Welcome to Java!
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A Closer Look at

the "Welcome to Java!” Application

¢ The "Welcome to Java" application consists of
three primary components:
e source code comments,
e the Welcome class definition, and
e the main method.

¢ Try to find out those keys:
e Class name * Main method
» Statements e Statement terminator

e Reserved words
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Class name

// This program prints Welcome to Java!

public class Welcome ({
public static void main(String[] args) ({
System.out.println("Welcome to Java!") ;

}
}

Every Java program must have at least one class.
Each class has a name. By convention, class names
start with an uppercase letter. In this example, the

class name I1s Welcome.
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Main Method

// This program prints Welcome to Java!
public class Welcome ({
public static void main(String[] args) {
System.out.println("Welcome to Java!") ;

}

Line 2 defines the main method. In Java, every
application must contain a main method.

In order to run a class, the class must contain a
method named main. The program is executed from

the main method.
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Statement

// This program prints Welcome to Java!
public class Welcome ({
public static void main(String[] args) {
System.out.println("Welcome to Java!");

}

A statement represents an action or a seguence of

actions. The statement
System.out.println ("Welcome to Java!")

In the program in Listing 1.1 is a statement to
display the greeting "Welcome to Java!”.
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Statement Terminator

// This program prints Welcome to Java!
public class Welcome ({
public static void main(String[] args) {

System.out.println("Welcome to Java!") ;

}

Every statement in Java ends with a semicolon (;).
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Reserved words

// This program prints Welcome to Java!
public class Welcome {
public static void main(String[] args) {
System.out.println("Welcome to Java!");

}

Reserved words or keywords are words that have a specific
meaning to the compiler and cannot be used for other
purposes in the program. For example, when the compiler
sees the word class, it understands that the word after class
IS the name for the class.
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What is an Object?

¢ Objects are key to understanding object-
oriented technology.

¢ Real world objects are around us (e.g., dogs,
bicycles, cars, houses, tables, people).

e State — the data of
Interest (e.q., people
have a name, hair color,
date of birth, etc.)

e Behavior — what objects .
do (e.g., people walk, eat, read, etc.)
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Example

¢ Example: Dogs have

e state (or properties)
—name, color, eye color, height, length, weight.

e behavior (or methods)

—barking, fetching, sitting, laying down, wagging tail.
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Example — A Car

Color:White
Wheel
Name:RAV4
| Stop
State \ Behavior
Wheels: 4 Straight forward
Height: 1.65m Move backward

Weight: 1.7 t

...... You can add more states and behaviors,
such as: owner, life_time......
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Software Objects

¢ Software o
to real-wor

and relatec

)
d objects: They consist of state

ects are conceptually similar

nehavior.

e An object stores Its state In 7elds (variables In
some programming languages).

e An object exposes Its behavior through
methods (functions In some programming
languages). Methods operate on an object's
Internal state and serve as the primary
mechanism for object-to-object
communication.
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What is Encapsulation?

+ Hiding internal state and requiring all
Interaction to be performed through an
object's methods is known as data
encapsulation — a fundamental principle
of object-oriented programming.

e In other words, there Is not direct access to
the fields of the object.
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Software Objects: Benefits

¢ Modularity

e The source code for an object can be written and maintained
Independently of the source code for other objects.

¢ Information-hiding

e By interacting only with an object's methods, the details of its
Internal implementation remain hidden from the outside world.

¢ Code re-use

e |f an object already exists (perhaps written by another software
developer), you can use that object in your program.

¢ Pluggability and debugging ease

e |f a particular object turns out to be problematic, you can simply
remove it from your application and plug in a different object as
Its replacement. This is analogous to fixing mechanical problems
In the real world. If a bolt breaks, you replace /t, not the entire
machine.
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What Is a Class?

¢ In the real world, there are many
iIndividual objects all of the same
kind. There may be thousands of
other bicycles in existence, all of the
same make and model.

¢ Each bicycle was built from the
same set of blueprints (detailed plan,
pattern) and therefore contains the
same components.

¢ In object-oriented terms, we say that
your bicycle is an instance of the
class of objects known as bicycles.

Class Bicycle

Two objects of
the Bicycle class
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What Is a Class?

# A class iIs the blueprint (detailed plan,
template) from which individual objects
are created.

¢ It defines the characteristics and behaviors
of all objects of a certain type.

¢ In other words, a class Is an abstraction
that contains the attributes and behaviors
common to all objects of a given type.
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Implementation of a Bicycle

/Il File: BicycleDemo.java void applyBrakes(int decrement) {
class Bicycle { /[ fields or attributes speed = speed - decrement;
int cadence = 0; }
int speed = 0; void printStates() { System.out.printin( "cadence:—
int gear = 1; + cadence+ " speed:"+speed+" gear:"+gear);
Bicycle() { Il constructor }
cadence = 0: } // end of the Bicycle class
speed =0;
gear = 1; class BicycleDemo {
} /| methods public static void main(String[] args) {
void changeCadence(int newValue) { Il Create two different Bicycle objects
cadence = newValue; Bicycle bikel = new Bicycle();
} Bicycle bike2 = new Bicycle();
void changeGear(int newValue) { bikel.speedUp(10); // Invoke methods on those
gear = newValue; bikel.printStates(); // objects
} bike2.changeCadence(50);
void speedUp(int increment) { bike2.speedUp(15);
speed = speed + increment; bike2.printStates();
} }
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Comments on the Previous Slide

The fields cadence, speed, and gear represent the
object's state, and the methods (changeCadence,
changeGear, speedUp etc.) define its interaction with the
outside world.

The responsibility of creating and using new Bicycle
objects belongs to the BicycleDemo class.

Compile
e javac BicycleDemo.java

Run:
e java BicycleDemo

Output?
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What is the Difference between a
Class and a Object?

¢ One class — many objects: The class tells
the Java virtual machine how to make an object
of that particular type. Each object made from
that class can have its own values for the
Instance variables.

Baze Class , Chject
________________ \ / /]\_\
) Creats /

E Dog Instance Rayne
Properties Methods Property values Methods
Color it Color Gray, White, and Black it
Eye Colar  Lay Down Ey= Color Blue and Brown Lay Diowin
Height Shake Height: 18 Inches Shake
Length Come Length: 36 Inches Come
VWeinht Weight 30 Pounds

27



Procedural versus Object-Oriented

DATA

typedef struct people { /I type
char* name;
char hairColor[32];
char dateOfBirth[128];

} People;

PROCEDURES

People* createPeople(char* name, ...)

void eat(People* people)
void read(People* people)
void walk(People* people)

DATA & PROCEDURES: encapsulation

class People { /Il type
private String name;
private String hairColor;
private String dateOfBirth;

// constructor
People(String name,String color,...)

// methods
public void eat()
public void read()
public walk()
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Comments on the Previous Slide

¢ Procedural approach:

e Functions are introduced to reduce the size of the
programs, improve readability in them, and simplify
the debugging process of large programs.

e The original data may easily get corrupted:

— The data are accessible to all the functions, even tothose
which do not have any right to access them.

& Object-oriented approach:

e The data and the functions, which are supposed to
have the access to the data, are put Into one box
known as an object.

e There are no chances of any unauthorized access to
the data.

e See slide: Software Objects: Benefits (Sl. 24).
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Online Documentation

+ Java provides online documentation for
the whole environment:

e How to compile and execute programs;
e JDK classes and their methods;
e Many example programs;

e Many documents that address different topics
In Java.

& http://docs.oracle.com/javase/8/
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E Home: Java Platform, & x \

Online Documentation

€ - C [} docs.oracle.com/javase/8/

ORACLE’

Release Jawa SE & ¥

Java" Documentation

Search Java SE Documentation

Send Feedhack | Print

Java Platform, Standard Edition (Java SE) 8

Home = Client Technologies | Embedded | All Books

About Java SE 8 Learn the Language Reference
= What's New (Features and Enhancements) - Java Tutorials Leamning Paths - Java SE API Documentation
= Commercial Features (@ = Java [
= Compatibility Guide Monitor and Troubleshoot = Developer Guides
= Known Issues = Java Language and Virtual Machine Specifications
= Java Mission Control & - Java SE Tools Reference for UNIX
Download and Install = Java Flight Recorder 1 + Java SE Tools Reference for Windows
= Troubleshooting Guide
= Certified System Configurations Release Notes
= Downleoad and Installation Instructions Ho[Spot \firtual Machine
- Java SE Release MNotes
Write Your First Application = HotSpot Virtual Machine Garbage Collection Tuning
Guide
= Get Started with Java = JReckit to HotSpot Migration Guide

= Get Started with JavaFX
Deploy

= Deployment Guide

Oracle Technology Network Java Training Java EE Documentafion
Java SE on OTN Java Forums Java ME Documentation

Java SE Downloads Java Source blog Java DB Documentafion

Java SE Advanced and Java SE Suite Java Tutorials blog Java Components Decumentation
Java Card Documentation

[ £ JOS]

Copyright @ 2016, Oracle andior its affiliates. All rights reserved. Legal Notices
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/ E Owverview (Java Platforr X

Java API Documentation

B - &

€ = C [Idocs.oracle.com/javase/8/docs/apifindex.html

Java™ Platform
Standard Ed. 8

All Classes  All Profiles
Packages

java applet
java.awt
java.awt.color
java awt datatransfer
java.awt.dnd
java.awt.event
java.awt font
java.awt.geom
java.awtim
java awt.im._spi
java awt.image

API

TF
AbstractUndoableEdit
AbstractUnmarshallerimpl
AbstractView
AbstractWriter
AcceptPendingException
AccessControlContext
AccessControlException
AccessController
AccessDeniedException
AccessException
Accessible
AccessibleAction
AccessibleAttributeSequence
AccessibleBundle
AccessibleComponent
AccessibleContext
AccessibleEditableText
AccessibleExtendedComponent
AccessibleExtendedTable
AccessibleExtendedText
AccessibleHyperlink
AccessibleHypertext
Accessibleicon
AccessibleKeyBinding
AccessibleObject
AccessibleRelation
AccessibleRelationSet
AccessibleResourceBundle
AccessibleRole
AccessibleSelection
AccessibleState
AccessibleStateSet
Accessiblestreamable
AccessibleTable
AccessibleTableModelChange
AccessibleText
AccessibleTextSequence
AccessibleValue
AccessMode
AccountException
AccountExpiredException

java

java

docs oracle com/javase/8/docs/apifjava/awt/event/package-surmary. bt

PREV NEXT

java.
java.
java.

java.

java.
java.
java,
java.
java.
java.
java.
java.
java.

java.

PACKAGE CLASS USE TREE DEPRECATED

Specification

See: Description

Profiles
« compactl

« compact2
« compact3

Package

.applet

awt

awt.color
awt.datatransfer

awt.dnd

.awt.event

awt.font

awt.geom

awt.im

awt.im.spi

awt.image
awt.image.renderable
awt.print

beans
beans.beancontext

INDEX HELP Stan

FRAMES NO FRAMES

&l w7

Java™ Platform
rd Ed. B8

Java™ Platform, Standard Edition 8

This document is the API specification for the Java™ Platform, Standard Edition.

Description

Provides the classes necessary to create an applet and the classes an applet uses to communicate with its applet context.
Contains all of the classes for creating user interfaces and for painting graphics and images.

Provides classes for color spaces.

Provides interfaces and classes for transferring data between and within applications.

Drag and Drop is a direct manipulation gesture found in many Graphical User Interface systems that provides a mechanism to transfer information
between two entities logically associated with presentation elements in the GUL

Provides interfaces and classes for dealing with different types of events fired by AWT components.

Provides classes and interface relating to fonts.

Provides the Java 2D classes for defining and performing operations on objects related to two-dimensional geometry.
Provides classes and interfaces for the input method framework.

Provides interfaces that enable the development of input methods that can be used with any Java runtime environment.
Provides classes for creating and modifying images

Provides classes and interfaces for producing rendering-independent images.

Provides classes and interfaces for a general printing API

Contains classes related to developing beans -- components based on the JavaBeans™ architecture.

Provides classes and interfaces relating to bean context.

Provides for system input and output through data streams, serialization and the file system.

Pravidec rlaccec rhar are fundamantal ra tha dacirm Af the Tava nracrrammine lanmans
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Get Started — New

'8} workspace - test/src/test/TickDemo.java - Eclipse
File Edit Source Refactor MNavigate Search Project Run Window Help

Mew Alt+Shift+N > (1% Java Project
Open File... ™ Project.
8] New Java Project O
Create a Java Project s _:';IJ_
Create a Java project in the workspace or in an external location. ,-_* /

Project name: | helloworl

Use default location

C\Users\Administrator.LYH-20170315DBK\Desktopl\eclipse\workspace' Browse...

JRE
(®) Use an execution environment JRE: JavaSE-1.8 ~
(O Use a project specific JRE: jrel.8.0 144

(O Use default JRE (currently jre1.8.0 1447 Configure JREs...

Project layout
(O Use project folder as root for sources and class files

(®) Create separate folders for sources and class files Configure default...

Working sets

[JAdd project to working sets

Mew...

Select...

roject

fin

]



Get Started — New Class

i@ workspace - test/src/test/TickDemo,java - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

o @ DINB -0 "R -RU- WG SO P

{2 Package Explorer i3 =, | « - = 0 TestMainjava Main.ja
w L:J hellow——=L1 B oac nuhlic static wnid
2 JRE Mew » 2 Java Project e
L
= src Go Into = Project.. 1
= - - =
= test Open in New Window B¢ Package 1
Open Type Hierarchy F4 |G Class =
Show In Ale+Shift+W > € Interface
%) New Java Class O X
Java Class s
Create a new Java class. @
Source folder: |he||0w0r|dl5rc | Browse..
Package: | helloweorld | Browse..
[JEnclosing type: Browse...
Name: |He||oWor|d| |
Maodifiers: ®) public () package private protectad
[Jabstract []final static
Superclass: |java.|ang.0bject | Browse...
Interfaces: Add...
Remaove
Which method stubs would you like to create?
[ public static void main(String[] args)
[] Censtructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here’
|:| Generate comments




Get Started - Hello World

@ workspace - helloworld/src/helloworld/HelloWarld java - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

B Qi@ BiNiE-0 - Q- R BGIBE AP Sw A MY EE D

[# Package Explorer 2 5| Y= 0 TestMain,java Main.java Tick.java o] TickDemo.java netAddressDemo.java [1] HelloWarld java 22
v 122 helloworld 1 package helloworld;

=\ JRE System Library [JavaSE-1.8

3 public class Hellollorld {

v [ src 4
v i hellowarld 52 public static void main(String[] args) {
1] HelloWorld,java 6 System.out.println("Hellc World!"™);
7
1 test . }
9
e }
11

{21 Problems @ Javadoc [&) Declaration & Console
<terminated= HelloWaorld [Java Application] C:\Program Files\Java\jre1.8.0_144\bin\javaw.exe (2017FIF6H FF4:35:24)

Hello World!

35



JDK Installation

JDK Download:

http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html

JDK configuration:

https://docs.oracle.com/javase/tutorial/essential/environment/paths.html

http://jingyan.baidu.com/article/363872ecd62f5f6edbalbfcb.html
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