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Introduction to the Java language
and Development Environment

Complete reference and tutorials available
online at

Javais intended to be a multiplatform-
Independent programming language.
However, different virtual machines on
different platforms can behave differently.



Introduction to the Java language
and Development Environment

Topics Covered Today:

e Java Language Syntax

e Classes & Inheritance in Java

o Exceptions & Exception Handling

« Javalanguage basic API

o System.* |/O

e Using Javafrom the command line

o JBuilder & SunOne Development Environments



Java Language Syntax

Classes Only

All Pointers, but Simple Memory
M anagement

Integrated Declaration-Definition
Structuring a program
Syntax of control structures



Classes Only

Java has been built close to initial object
concepts

All in Javais based around classes
Classes are organized within packages

The general syntax is almost identical to
C/C++




All Pointers, but Simple Memory
M anagement

e (Almost) all variables in Java are pointers.

e Thismeans that you must initialize all variables
that are not basic types.

* The keyword null represents anull pointer.

* The keyword new is used to create new instances
of aclass

o Example:

String &; //Thisisjust a pointer to a string, itsvalue is null

String b ="“"; /I thisis an empty string
String ¢ = new String(); //empty string, but built with the new operator




All Pointers, but Simple Memory
M anagement

* Rely on the garbage collector for memory
de-allocation.

* The garbage collector runsin athread and
detects objects that are no longer in use and
destroys them. It is done implicitly.



|ntegrated Declaration-Definition

 Java classes and operations are defined directly.
e InC++:

Classa({
private:
int x;
public:
int function();
¥

int a::function(){ return x;}

e |nJava:

Classa({
privateint x;
public int function() {return x;}

}



Structuring a Program

Javaforces only one class per .Jjavafile
Classes are structured within packages
Packages are the equivalent of the header
filesin C

One of the classes will have a main function



Structuring a Program

Packages

» Define aclass as part of a package:
package <packageName>;

o Using a package or a specific class
import java.lang.*; //import the whole java.lang package
import java.lang.String; //import the String classin java.lang

e Specifying that aclassis public or private
public classa{...} //Thisclassis accessible outside the package, and thusis part of the
package’s public interface

private classb {...}//This classis not accessible outside the package. Only classes within the
package can use it.



Structuring a Program

Main
e The main class will have this method:

public static void main(String[] args) {
[/ Things that Main does...

}




Syntax of Control Structures

 Thesyntax ismeant to beidentical to C/C++ syntax
e |f Statement:

if (<condition>) {...}
dse{...}

e Switch Statement:
switch (<identifier>) {

case <case>: ...

break;

default: ...

}
 Whileloop:

while (<condition>) { ...}

 For Loop:

for (<initialize>; <check>; <incrementatior™){ ...}

e Do whileloop:
Do{...} while(<condition>)



Classes & Inheritance in Java

Specifying Encapsulation
Constructors & Destructors
Direct Inheritance

Abstract Classes
|mplementation Inheritance
Polymorphism



Specifying Encapsulation

o All definitions within afunction must be
orecedented by Its accessibility identifier.

* Private: Accessible internally only
* Protected: Accessible internally, inheritable
e Public: Accessible externally

public class A{ //example for a Singleton
protected A instance;
protected A() {...}
public A getinstance(){ ...}

}




Constructors & Destructors

« Constructors are specified by using the
same name as the class

e Destructors are specified by the finalize()
function, which is called by the garbage

collector. Use it for closing files and so on.

public class aBuffer{
protected byte[] buffer;
public aBuffer () { buffer = new byte[1024];}

protected void finalize(){
/Inot needed, really }



Direct |nheritance

e Thedirect inheritance is implemented by
using the extends keyword:

public class myString extends String{
public myString (){ //constructor overload
super(); // call the ancestor’ s constructor

}
}

 |If you want your class not to be derived
(and | don't see why), use the final keyword

public final class <name> ...



Abstract Classes

o Abstract classes are classes with abstract
methods.

e Abstract methods are methods with no
definition.

* Abstract methods need to be implemented
IN derived classes that are not abstract.

Public abstract class A{

public abstract void someOperation();
}



|mplementation Inheritance

e The implementation inheritance allows to
Implement interface classes

e Not used very often

public interface mylnterface ...
public class threadProgram implements Runnabl ef

public void run(){ ...} //This method is defined in the interface and must be defined here
}



Polymorphism

* Members of the same class hierarchy can be
used polymorphically.

o All classes are implicitly derived from
Object.

* For example, a genera-purpose class acting
on any class can use Object as parameters.

public void push_stack (Object to_push){...}



Exceptions & Exception handling

« EXception isanewer concept for error
handling.

 In C, the convention was to have al
functions return a negative value defined in
constants.

* This complexifies error handling and
Increases coupling.



Exceptions & Exception handling

o Javadefines a Exception class, aswell as
many derived classes, such as |OException.

 You can define your own exceptions and
use them as a powerful tool for exception
handling

e You can aso catch exceptions in order to
encapsulate error handling inside a package
and so on.



Exceptions & Exception handling

e |tispossibleto define a method as throwing

a certain type of exception
public void read() throws IOExceptiory ...}

o Javawill then force usto use exception
handling in our program when calls to such
methods are indicated.

try { ... } //Thiscodeisrun, perhaps partialy. If an exception arises, the rest of the try block
IS not executed, and the catch codeis run

catch (Exception €){ ...} //The catch code is run whenever an exception isthrowed

finally {...} // Thiscodeisrun after the try or the catch block. It might need its own
try/catch sequence. The Finally block is optional.



Java Language Basic AP

Basic Data Types
Constants
Operators

Arrays & Cloning
Strings

V ector

Object

Math



Java Language Basic AP

e All the details on the APl and all classesis
detalled on:

e Today’s presentation merely summarizes a
some of the more important classes



Basic Data Types

long:Big-endian 64-bit signed integer

Int: Big-endian 32-bit signed integer

short: Big-endian 16-bit signed integer

byte: Used in arrays, is a 8-bit signed integer
float: 32-bit IEEE 754 floating-point

double: 64-bit IEEE 754 floating-point

char: 2 unsigned bytes

boolean: true (1), false (0)



Basic Data Types

 All the basic datatypes have a wrapper

class, which is spelled with the first letter as
acapital.

e Ex.:int->classInt

e They are mostly useful when parsing a
specific value from a String.



Operators

The operators are the same as in C, which iswhy we won’t

cover them in detall.
However, take note that Javawon'’t allow operator overloading

Operator | Meaning

+ Addition on numbers

+ Concatenation on String

== Equality. Y ou should use the .equal () method when not dealing with
numbers

I= Difference

> Greater than

< Smaller than




Constants

Java Allows you to define constants using the final keyword.

public final int MAX_CONNECTIONS = 127;

There1s no enumeration available asin C.



Arrays & Cloning

e Arraysare declared as following:
Base type[] <identifier _name>;
byte[] byteStream;

o Arraysareinitialized smilarly asin C++

byte[] byteStream = new byte[1024];

 Arrays support cloning. When passing
arrays around to classes who store array
Information, you should use the .clong()
method to get a copy of the array and ensure
that the datawon'’t get corrupted.



Arrays & Cloning

 They are similar to C arrays, only that you
will recelve a
ArraylndexOutOf BoundsException if you
try to access beyond the allocated memory

e Usethe .length data member to determine
the defined length of the array.



Strings

Strings are atomic UTF8 strings.

Thisdiffers from C, where strings were simple
arrays of 8-bit characters

Package: javalang.String;

They support practically all string-related
operations

Useful methods:



V ector

Typical class implementing list, queues, stacks...

Vector is alot more useful than arrays in order to
manage data and accesses.

Vector Is self-adjusting, so you don’t have to
worry too much about memory management.

Package: java.util.Vector,



Method Summary

void (int index, element)
Inserts the specified element at the specified position in this Vector.
void ( obyj)
Adds the specified component to the end of this vector, increasing its size by one.
void 0
Removes all of the elements from this Vector.
0
Returns a clone of this vector.
boolean ( elem)

Tests if the specified object is a component in this vector.

(int index)
Returns the component at the specified index.

int

( elem)
Searches for the first occurence of the given argument, testing for equality using the equals method.




void ( obj, int index)
Inserts the specified object as a component in this vector at the specified index.
boolean 0 o
Tests if this vector has no components.
0
Returns the last component of the vector.
(int index)
Removes the element at the specified position in this Vector.
boolean ( - obj) _ .
Removes the first (lowest-indexed) occurrence of the argument from this vector.
void ( obj, int index)

Sets the component at the specified index of this vector to be the specified object.

int

0

Returns the number of components in this vector.

I

0

Returns an array containing al of the elementsin this Vector in the correct order.




ODbject

e Object Isthe base class of all classesin
Java. Assuch, it can polymorphically
represent all objects.

o Some classes will return Object types, and
SO you heed to cast them to be useful

e For example:

String aString = “12345"; Vector aVector = new Vector();
aV ector.addElement(aString); String result = (String) aV ector.elementAt(0);



Math

 Math isacatchall object that puts together
the major mathematical functions

* Package: javalang.Math;



Method Summary

static double (double a)
Returns the absolute value of a double value.

static double (double &) _ _ _
Returns the arc cosine of an angle, in the range of 0.0 through pi.

static double (double a)
Returns the arc sine of an angle, in the range of -pi/2 through pi/2.

static double (double a)
Returns the arc tangent of an angle, in the range of -pi/2 through pi/2.

static double (double a, double b)
Converts rectangular coordinates (b, a) to polar (r, theta).

static double (double a)
Returns the smallest (closest to negative infinity) double value that is not less than the argument and is equal to a

mathematical integer.



static double

static double

static double

static double

static double

static double

static double

(double a)
Returns the trigonometric cosine of an angle.

(double a)
Returns the exponential number e (i.e., 2.718...) raised to the power of a double vaue.

(double a)
Returns the largest (closest to positive infinity) double value that is not greater than the argument and is equal to a
mathematical integer.

(double f1, double f2)
Computes the remainder operation on two arguments as prescribed by the IEEE 754 standard.

(double a)
Returns the natural logarithm (base €) of a double value.

(double a, double b)
Returns the greater of two double values.

(double a, double b)
Returns the smaller of two double values.



static double

static double

static long

static double

static double

static double

static double

static double

(double a, double b)
Returns of value of the first argument raised to the power of the second argument.

0
Returns adouble value with a positive sign, greater than or equal to 0.0 and less than 1.0.

(double a)
Returns the closest long to the argument.

(double a)
Returns the trigonometric sine of an angle.

(double a)
Returns the correctly rounded positive square root of adouble vaue.

(double a)
Returns the trigonometric tangent of an angle.

(double angrad)
Converts an angle measured in radians to the equivalent angle measured in degrees.

(double angdeq)
Converts an angle measured in degrees to the equivalent angle measured in radians.



System.* |/O

System is the variable that represents the computer
system

It has 3 major classes:
System.out
System.err

System.in

We will not cover the details of 1/0 In this
Introduction, but only enough so you can do
simple input/output programs.



System.out & System.arr

System.out printsto STDOUT
System.err printsto STDERR

They are of type PrintStream, which captures all
exceptions

Significant methods: print, prinin
It acts as an equivalent to cout and cerr in C++



System.in

o System.in reads from STDIN
e |tisof type InputStream, which isvery limited for
reading

e Assuch, it isnormally combined

BufferedReader stdin = new BufferedReader(new
| nputStreamReader(System.in));

o Callssuch as.readlineg() are very convenient.

 However, the exceptions are not handled
automatically.



Using Java from the command
line
The processisin 2 steps:
o Compilation: javac *.java
e Execution: java[name of main class]

o javac will tell you syntax errors and will pre-
compile the .javafilesinto .classfiles

 javawill run the main class that you specify



JBuilder & SunOne Devel opment
Environments

e JBuilder isonly available in H905
« SunOneisavalablein al labs

e You can download a copy of the personal version
on the internet for free.

e JBuilder:
e SUNOne:



JBuilder IDE

JBuilder is my personal favorite
As-you-type syntax error notification
Pop-up help indicating available methods
Method parameter popping-up

Automatic adding of missing bracket
Very good help system

Integrates Javadoc, CV'S, Ul development

Theversion in thelab is older and not as good as
the one you can download



JBuilder IDE

e JBuilder provides many wizards to help you create
projects, applications, classes...

e Tabbed editing view allowsto simply handle
multiple classes open at the same time



JBuilder 1D

@ Object Gallery x|

Hew | project| web | 3ML| corBa| Enterprise | Test]

2 @@ e H|

Javadoc Class Interface  JavaBean Dialog

Frarme Panel  Data Module  Data Module

el

Create a new Ajpplication

(1) Object Gallery x|

Hew | project| web | xmL| corBa| Enterprise | Test]

= =P q e |
T e e Application Javadoc Interface  JawaBean  Dialog
R =

Frarme Panel  Data Module Data Module

Application Add CI C |

0] Zancel Help




SunOne IDE

Slower than JBuilder

Clumsy help system

f misconfigured, too many windows!
ntegrates CV S, Javadoc, Ul development
|_arge set of templates to choose from

"Il tell you more about it, since it’ s the default
tool in the labs




SunOne IDE

Steps Do you need to import settings?

}& Settings Import Wizard

Do you need to import Thiz utility let= you import wour IDE environment and settings from previous (single-user mode) versions:
settings? MetBeans (3.0 and 3.1 releazes)

Loc ious IDE Forte for Java (2.0 and 3.0 releazes)

Impart Settings

If wour previous IDE was installed in mutti-user mode, click Cancel and zee the Sun ONE Studio Knowledge Baze
for help.

Do wou wvizh to import settings from a previous installation?

0 Wes, please import my settings from the previous version.

Mate: | iz not pozsible to import zettings at & later time.

Click Cancel to exit the IDE.

Ak et = Finizh Cancel

It




§& Setup wizard

Steps

General Sun OHE Studio

SunOne IDE

General Sun OHE Studio Settings

Edit Sun CME Studio's basic seftings. | you are behind & firewall, you must set the proxy server.

[_] Use Proxy Server

Server plame | |

Part I

|
N Make sure to select full screen

7 Muttiple Smaller Windows Mode (S0 - i_F_uII Scr?fn_ﬂgde ["MDI")J

-

Weh Browser: External Brovwser QWindowes) b

Fleasze note that this is the broveser that Sun OME Studio uses to dizplay internal and external web pages,

| = Hack | Plewt = Finizh Cancel

mode



SunOne IDE

§& Setup Wizard x|

Ready to Go

un ORE Studio Click Finish nowe, ar click Mext for advanced setup options.

Update Certer

There Is no customizing necessary.
Just click Finish

= Back flext = Finizh Cancel




SunOne IDE

Steps Choose to Create or Edit Registration

Registration Wizard

1. <Choose to Create or Edit Registering the procuct svill allow: you to get timely information about new: products and product upgrades.
Reqgistration

) Register using the web (or change registration - neceszary after switching IDE versions)
Highly recommended az it provides theze additional benefits:

- Access to the Update Center to dovenload ar install newe modules and updates.
- Entitlements to non-public builds of Sun OMNE Studio, previews modules, patches and bug fixes through the Esrly
ACCESS Program,

) Register by Fax or mail (fil b & farm ind prbrt theHax ar mail it

ther with registration

) Register Later

i Never Register

|Seleu:1 thiz option to disakle any future registestion reminder 2K |

Inztalled Serial Mumber: =no serial number iz required by this product=

Mate: To access the Registration Wizard inthe future, goto the Help Menu and select Registration.

| = Back || [Mext = | Finizh Cancel




SunOne IDE

L'Q__'.IWEIcnmE to Sun OME Studio 4 update 1, Community Edition

To get started, choose a task below.

@ Sun OME Studio Web Resources

[ Mew...
= Open File...
G Update Certer...

Tip of the Day

b Mexd Tip
@ Previous Tip

[s] Show Wielcome Screen on Startup

sun ONE Studio 4 update |, Commurnity Edition

Thisisthe welcoming screen.
The ‘New’ and ‘Open File’ option

are what you're looking for

You can get started in the [DE by clicking one of the options above in
thiz window. Click Mew to create a new ohject from template and open
it in the [DE's source editor. Click Open File to mount a directory in the
IDE and start editing a file in the IDE's source editor. Both commands
are also available in the File men.

S

Close




SunOne IDE

I New Wizard x|

Steps Choose Template

1. Choose Template Select & Template:

& 3 AntBuid Scripts

i ol Inthe ‘New’ dialog, youcan |

m choose a template to base your |
= Clevel opment on.

w Generdly, just select ‘class
& [0 Databeses

Template Description:

Using this template, you can create a new plain Jawva class,

This ternplate 12 useful for creating new nonvisual classes.

| = Back | Plet = | Firtizh | Cancel Help




SunOne IDE

INew Wizard - Class x|
Target Location

1. Template Paime: |~:defaurt MEimes |

2. Target Location

3 B G efinition Fleaze select a package for the newly created olbject or enter the packane name below:

i =

[3 Filesystems

A MEthads O = Giortetsampledi

.

Create Methods

Set the name of the package and class

Package: |~:defaurt package= [G\forte\sampledir] |

Directory; |G:'l.f|:urte'l.sampledir |

= Back Mext = Finizh Cancel Help




SunOne IDE

ew Wizard - Class x|

Basic Class Definition

Define wour class! basic characteristics . Click an tem's ", button for its customization.
Target Loc
Basic Class Definition Plame: Package:

|Class . iddefaurtb

R

Clazs Declaration:

.

|puh|iu: clazs Class

Access Level —iclazs Type
public %, 22
Superchass: @ =cefaut-
Al ) fimal
) abstract
Imterfaces Implemented (comma-separated):

Then define the superclass

= Back Mext = Finizh Cancel Help




SunOne IDE

Create Fields

Mew Wizard - Class

&dd = field to the Fields list, then fill it in belowe, Click antem's ".." button far its custamization.

L) ok =

; Du_EIicate
Then add fields without
|fi:];2|:|:| | :i:jjz evel .
e ield Type
|ir|t =

[] final [ ] static
Itz 4 alue: [ ] transient [ wolstile

| -]

= Back Mext = Finizh Cancel Help




Mew Wizard - Class

mplate

5 fimtion
Creste Fi
Override Inherited
Methods

Creste Methods

SunOne IDE

Override Inherted Methods

Select the methods ta override, then click the Add button.

Avsailable Superclazsintertace Methodds:

Methods To Be Overriddern:

clonel)

@ egualz{Object)
finalize)

@ hashCodel)

@ tostring)

Set which met

i:jl’.' ~

= Remose

A Al =

[_] Showe Inherited ] Only Showe Albstract

= Remoa Al

hods to ¢

verride from parent

[_| Generate Super Calls

= Back

Mext =

Finizh

Cancel

Help




Mew Wizard - Class

T

o =

ride Inherited Methods
Create Methods

Create Methods

Add a method to the Methods list, then fill it in beloswe. Click an tem'z ".." button for it2 customization.

Methocls:

o methodon)

Ine methods with no concern for prec

=30

Duglicate

B
@

Mame;

Access Level:

Imethod |

REturn Type:

|v-:uid| |

hioalean
int
char
byte
=haort
[origy
float
claLkle

=default=

—lethod Type

i =default=

e

E_h static

[ netive  [_] synchronized
i) abatract

Finizh iZancel Help




SunOne IDE

ity [SUiEaing | Foreing Gebugar|

Explorer [FilesystemNRS

[ Filesystems =
@ 3 Giorteisampledir #£ (Class. Jjdvd
R %Nake note of he Editing,.. ... ...
GUI Editing, Runnjng and

A~

- E
Debugging tabs : i W
i
public class Class extends java.lang.Object {

private int field0:

FEE Cregtes @ new instance of Class #/
public Class ()] {

}

Voilg, your class has been created

void method0() {
}




SunOne IDE

?.'_;_.:!_i'_'JSun ONE Studio 4 update 1, Community Edition [Project Default]
File Edit Yiew Project Build Debug | Yersioning | Tools Window Help

B = A & ¥ gﬁ i? =) Generic VCS By = & & B

e T A o R A e LAY
@ Run CYS Command. .. [% CWS

T T T
“Yerzion Contral
3 M

Eciting E:E!, €4S Connection Manager ..

Explorer [Filesystems] . YOS Groups : [ | [& Source Editor [Class 4]

|@ Filesystems | | S#

You can set CVSdirectly, so
you don’t need to bother
learning CV S commands

In the labs, CVS repositories are located on the u:\ drive



SunOne IDE

y Edition [Project Default]

Generating Javadoc IS s

Tools | Window  Help

automated. L
= =

However, displaying th
generated javadoc is nc

straightforward.

The javadoc is stored o

g:\forte\javadoc for the

default configuration.

Capture Database Schema... LT
B FointBiase Metwork Server =
Feal JOBC Formwizard...
—
%% JSP Tag Library Repository... o [Class]
&) GoToClass.. Alt+ Shift0
Bl Synchronize 12va
kg
Impott Management Tool
B I = o9 o
@% Generate Javadoo
% Auto Comment...
FE Showe Javados
Add to Project
= r ma 1
Set az Project Main Clazs
B Creste Group... ass Cla
e% Internationalization
te int
€ Copy File
hiark sz Serviet redbes
Cc Class
@ Inztall Mews JavaBean...
o Setup Wizard. .
5 Keyhoard Shortouts, methodd
E", Options. ..
& Update Certer ...




