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Why Components?




*

Multi-tier architectures lead to a separation of
concerns (presentation, application, data).

But presentation / application tiers are complex.
Thus, an additional separation of thesetiersis
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% The Problem: Monolithic
Software built from scratch

1 Monolithic
Applications

7 Multi-Paradigm Monolithic Application

Approach

1 Little Software Reuse
= Low Productivity
+ High Costs

1 Make-not-Buy

1 Poor Changeability
and Extensibility
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Software may be built
using existing services

One-Paradigm Approach
(OO)

Reusable Software
Make-or-(better) Buy

Design for Changeability,
Exchangeability

_

GUI-Controlg Network

P

Domain specific Service

Component-based \ ’
Application
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What 1s a Component?

1 Definition:
A component denotes a self-contained entity that
0 provides its functionality via standard interfaces,

0 uses functionality from its environment via standard
Interfaces,

0 must be prepared to be used in contexts that cannot
be anticipated,

o and may support builder tools in plugging
components and applications together.




*

JavaBeans are Enterprise JavaBeans
presentation tier are middie tier

components.: components.:
they typically represent 0 they typically provide
sophisticated GUI elements. server-side functionality.

they share the same address they runin their own
space with their clients. address space.

their clients are containers they are integrated into a
that provide all the container that hides all
resources. system details.

they send eventsto their
containers.




—
—
=
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=

Binary objects (components) as distribution units.

Distributed Component Models - not limited to the
boundaries of a process or network node.

Homogeneous APIs on top of heterogeneous
systems for encapsulating system details.

Remote Method Invocation paradigm.

Straight-forward integration of legacy code using bi-
directional adapters.




0 How to access remote services in alocation-
transparent way?

ow to handle (de-)marshaling issues?
ow to find remote objects?

ow to keep state persistent and consistent?
ow to solve security 1ssues?
Synchronous/asynchronous communication

N
N
0 How to activate remote objects?
N
N
N




0 Windows-specific Component Technology.

0 Gone with the Wind !

0 Java-based Component Technology g”
0 JavaSoft’s answer to MTS/COM +.




*

Key Issues of JavaBeans




© 1999 Michael Sal, Semens AG

¥ Essentials of JavaBeans
(cont’ d)

1 The following questions need to be solved by a
Component Technology such as JavaBeans,

0 how to connect a bean to the surrounding environment

and to access the functionality It provides.
0 how to customize a bean and store the customized state.

0 how to let builder tools dynamically retrieve and use
Information about “unknown” beans.

0 how to package a bean and all of its required resources.
0 how to embed beans in compound documents.




*

Beans can notify registered entities (i.e. containers
or other beans) about specific

0 Entities can register with all of abean
(e.g., “ button_clicked”) they are interested in.

N generate events and self-describing




*

Beans export functionality through and

N such ascont al ns() can be accessed from
any other entity. They define the behavior of a bean.

N such asbackgr oundCol or definethe

appearance of abean. They are get or set from other
entities for customization and programmatic use.

ey
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Beans are by modifying their
properties. A user can customize a bean by:
N changing properties or
0 editing properties within a builder tool using
or

0 automatically being guided through customization by
, I.e. graphical user interfaces sometimes
also denoted as wizards.
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Suppose, you would need to customize all beans
whenever the application isloaded. Solution:
0 The allows builder toolsto save

the customized state of beans. Future versions of
JavaBeans will also support

0 Whenever an application is loaded, the saved states of
beans are restored.
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What about the packaging of beans ?
0 Beans are delivered using compressed archive files (

).
0 JAR files contain the class files of beans aswell as
resource files such as images, sounds, videos. In

addition, a manifest file describes the contents of the
archive.




*

We want to use builder toolsto help us building

applications consisting of beans. How can a builder
tool handle beans it does not know ?

A specidl API allows builder tools to
analyze existing beans and accessthen ¥
programmatically.

0 Beans are wired together in builder tools (design-time
mode) and utilized in applications (run-time mode).




*

Now, that we know the essentials let us
grasp the details of bean devel opment
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*
Misceallaneous | ssues

' Thereis no common super class for beans. The
java.beans API just provides helper classes.

0 Everything is specified in Java. No specification
language is required such as Microsoft IDL.

- To support builder tools programmers must
conform to some naming conventions.

0 The separation of code for run-time and design-
lime 1s supported to reduce memory footprint.
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. Since beans run in the same address space
as their container, the same security restrictions

apply. Never assume a specific trust level for your
bean.

. Always suppose, your bean is
running in a multi-threaded environment when you
design its properties, methods and event-handling.

. Must provide a default constructor.
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An entity can use a bean by accessing its methods
and properties.

On the other hand, beans may need to notify users
when something interesting has happened.

Thus, communication between users and beans 1S
not constrained to one direction.

JavaBeans uses the del egation-based Event M odel
Introduced with JDK 1.1.




*

Overview of delegation-based event handling:
0 Beans are that generate events.
N want to get notified about these events.
0 Event listeners must with event sources.

0 On registration they pass references to their
to the event sources.

0 Event sources create and pass them as
arguments to the event handling methods of listeners.

0 For each kind of event thereis




© 1999 Michael Sal, Semens AG

" Bean Events (cont’ d)

Event Listener Bean

Referenceto
Listener Interface
Something happens

ActionEvent
Object Create event object and fireit

acti onPerformed() to every registered listener

addAct i onLi st ener ()

Enter new listener to list
of registered listeners

Handle event

Referenceto

Listener Interface
renmoveAct i onLi st ener ()
Remove listener from list




0 ... describe events that are passed to the listeners.
0 Example:

public cl ass extends java. util.Event Object {

private String position;

Cel | ChangedEvent ( Spr eadsheet source, String position) {
super (source);
this.position = position;

}

/| Event objects should be considered i nmutabl e:

public String getPosition() { return position; }




0 ... describe event handling functionality of listeners.
0 Example:

| nterface extends java. util.EventListener

{
voi d cel | Changed( Cel | ChangedEvent cce);

}
class MyApplication inplenments Cell ChangedLi st ener {
public void cell Changed(Cel | ChangedEvent cce) {
/'l handl e event

}
/]




0 Beans implement methods for registration of listeners.
0 Example:

public class Spreadsheet {
private Vector |listeners = new Vector();

public synchroni zed void
( Cel | ChangedLi stener ccl) {

| i st eners. addEl enent (ccl);

}

public synchroni zed void
( Cel | ChangedLi stener ccl) {

| i st eners. renoveEl enent (ccl);

}




0 Beansfire eventsto all registered listeners.
0 Example:

public class SpreadSheet {
protected void () {
Vector t;
Cel | ChangedEvent cce = new Cel | ChangedEvent (this, pos);
synchroni zed(this){ t = (Vector) listeners.clone(); }
for (int 1 =0; I <t.size(); i++) {
(Cel | ChangedLi stener)t.elenentAt(i)).cell Changed(cce);
}

}
I ..
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™ Bean Events (cont’ d)

0 Semantics of Event Delivery:

0 Event delivery normally is multicast. For unicast
delivery addMyEvent Li st ener - met hod must throw
java. util. TooManyLi st ener sexcept i on.

0 Events are delivered synchronously w.r.t. the source.

0 In multi-threaded environments deadl ocks may occur.
Thus, use synchronization where necessary.

0 Listener methods may throw exceptions.
0 A listener might remove itself during event delivery.
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Suppose, you are using a builder tool for visibly
connecting beans.

Bean A implements an animation.

Bean B Is a button bean. It fires an
whenever the user clicks on It.

A should be started whenever B Is clicked.

How can the builder tool wire A and B together
although they were devel oped independently?




*

When the button
isclicked, the

Here |S beaﬂ A animation should

_ ) ) be played.
public class Aninmation ...

void play() { .... }
[/

Here is bean B: Bean B

public class MyButton extends java.awt. Canvas ...
private Vector listeners = new Vector();
public void addActi onLi stener (ActionLi stener al) {

public void renoveActionLi stener (ActionLi stener al) {
protected void fireActionEvent() { ... } // fire event




*

Since A and B do not fit together, the builder tool
generates an intermediate layer (adapter):

public cl ass | npl ements ActionLi stener {

protected Animati on anm

protected M/Button btn;

public void actionPerforned(Acti onEvent ae) {
anm play(); // forward event

}

publ i c Si npl eEvent Adapt or ( Ani mati on anm MButton btn) {
this.anm = anm this.btn = btn;
bt n. addActi onLi st ener (this);




*

Some final remarks on event adapters:

0 To prevent an inflation of globally visible event handler
classes, Inner classes were introduced in JDK 1.1.

0 Generic demultiplexing adapter classes might be
provided for reducing the amount of event handlers.

0 Event Adapters might also be used for:
Event queuing
|mplementation of filters
Demultiplexing of event sources onto a single listener
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All public methods of abean’s class (and of its
parent classes) are exported to bean users.
Example: the method bool ean cont ai ns(Poi nt) Of
an AWT widget.

Through mechanisms of the Introspection API a

developer might hide some of these public methods
from users.
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Properties are used in different contexts:

0 They may be accessed in
okButton. si ze = 200;

0 They can be modified using
setter/getter methods. nyBean. set Col or (Col or. r ed) .

0 They may be In a builder tool through
property sheets or wizards.

0 Some of them are stored into/retrieved from
storage.
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A Bean Property Is implemented as a pair of
setter/getter-methods, e.g., the property

private float capacity; // internal representation
public fl oat () { /] get property
return capacity,

}

public void (float newal) { // set property
capacity = newal ;

}

The setter/getter method might be |eft out for
defining read-only/write-only properties.
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The naming conventions for defining
properties are as follows:

0 getter method:
<Pr opType> get <Pr opNanme>()

0 setter method:
voil d set <PropName>( <PropType> val ue)




*

Some properties might also represent whole
seguences of values, e.g..

private String names|];

voi d set Nanes(int index, String newNane);
String getNanes(int index);

voi d set Names(String newal[]);

String[] getNanmes();
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Whenever the state of a changes, all
registered listeners are notified. Thus, external
behavior can be bound to property changes.

For this purpose additional registration methods are
required:

0 public void
addPr opert yChangelLi st ener ( Propert yChangelLi st ener Xx);
O public void
renovePr opert yChangelLi st ener ( Propert yChangelLi st ener Xx);
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For programming convenience the helper
class pr oper t yChangeSupport 1S avallable.

Note, that PropertyChange events are
awaysfired the change has been

compl eted.
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Example:
private PropertyChangeSupport changes = new
Pr opert yChangeSupport(this);

public void addPropertyChangelLi st ener ( PropertyChangelLi st ener
x) {
changes. addPr oper t yChangelLi st ener ( x) ;

}
public void setCol or (Col or newal) {
Col or tnp = color;
col or = newal;
changes. firePropertyChange(“color”, tnp, color);
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Sometimes users of a beans want to be notified
In order to regject

Inappropriate changes.
Properties that support this kind of behavior are
called

Beans propagate special eventsto listeners before
changing constrained properties. The changeisonly
applied when there is no veto from any listener.
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The following methods for registering and
removing listeners are provided by the bean:

O public void
addVet oabl eChangelLi st ener ( Propert yChangelLi st ener Xx);

0 public void
r enoveVet oabl eChangelLi st ener ( Propert yChangelLi st ener X);

For programming convenience the helper class
Vet oabl eChangeSupport I1Sssupplied.
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Example:
private Vet oabl eChangeSupport vetos = new
Vet oabl eChangeSupport (this);
public voi d addVet oabl eChangelLi st ener ( Vet oabl eChangelLi st ener

x) A{

vet os. addVet oabl eChangelLi st ener ( X) ;

}

public void set Speed(fl oat newal) {
try {
vet os. fi reVet oabl eChange(“speed”, speed, newal);
speed = newal; // no veto was thrown
} catch (PropertyVet oException pve) { /* do nothing */ }
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We need mechanisms to make the state of a bean
persistent.

Complex beans should be able to store themselves
using an appropriate data format.

Simple beans should automatically be stored in a
platform-independent format.

For this purpose, JavaBeans provides a composite
solution for persistence:
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allows builder toolsto
automatically store the non-transient members of
beans. Classes of data members must implement
the empty marker interface

gives the bean complete control of

g

how It IS stored.
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Suppose, you are developing a builder tool with
JavaBeans support.

The user has installed a new collection of beans.

Question: How can the builder tool dynamically
find out and use the features of an arbitrary bean?
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Solution 1: Let the developer explicitely specify the
Information in a description file.

. Usage of the Reflection API of Javal.1l
to dynamically analyze and use
0 Methods,
0 Events,
0 Properties.

In JavaBeans the second approach Is supported by
Implementing a special Introspection API.
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Thus, introspection comes at no cost with one small
exception: users must conform to some notational
patterns.

For instance, set/get-methods of properties.

private float spd; // nane does not matter
public float getSpeed() { return spd; }
public void set Speed(float speed) { this.spd = speed; }
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Sometimes, developers want to specify the bean
Information explicitely (e.g., to enforce their own
notational conventions).

For this purpose, JavaBeans allows to provide a
specific classto list the events, methods,

and properties of a bean.
Both approaches might be combined.
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An traverses the bean class and its
ancestors.

If for aclass X aclass XBeanl nf o ISavallable, this
class is used to retrieve the bean information.

Otherwise, the Reflection APl 1s used to find out
whether the avallable class members match with
the notational conventions. Events, methods, and
properties can be determined automatically.
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The Interface Beanlnfo must be implemented by a
BeanInfo class:

| nterface
final static int | CON COLOR 16x16; //

publ |
publ i
publ i
publ |
publ i
publ i
publ |
publ i
publ i

@)

O O O O O O o O

abstract
abstract
abst r act
abstract
abstract
abst r act
abstract
abstract

{

Beanl nf o[ ] get Addi ti onal Beanl nf o() ;
BeanDescri pt or get BeanDescri ptor();

| nt get Def aul t Event | ndex() ;

I nt get Def aul t Propertyl ndex();
Event Set Descri pt or get Event Set Descri ptors();
get I mage(i nt iconkKind);

Met hodDescri pt or get Met hodDescri ptors();
PropertyDescri ptor get PropertyDescriptors();
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For programmer’ s convenience a utility class
Si npl eBeanl nf o Is avallable.

This class provides “no-op” implementations for all
methods of the Beanl nf o interface.

In addition, a support method | oadl mage IS
Implemented.

Developers derive their own MyBeanl nf o class
from SimpleBeaninfo and Implement some methods.
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Exampl e

public class ext ends Si npl eBeanl nfo {
public | mge (int iconKind) {
I f (iconKind == Beanlnfo.l CON COLOR 32x32)
return | oadl mage(“M/lcon32.gif");
return null;

}
public PropertyDescriptor]]

try {
PropertyDescriptor rate =
new PropertyDescriptor(“rate”, Animation.class);
PropertyDescriptor propArray[] = { rate };
return propArray,
} catch (IntrospectionException ie) {}
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When composing applications, users need to
customize (the properties of) integrated beans/,.

JavaBeans offers two different ways for G’R/

customization:

0 Builder tools display a . For each property
a separate IS loaded.

0 Developers may implement a class- aGUI-

pased wizard application that guides the user through
oroperty customization.
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Property Editors.

0 For each type of property a corresponding
Propert yEdi t or class must be avallable.

0 It allows to modify bean properties within a builder.

0 A PropertyEdi t or Manager maps between Javatypes
and their corresponding property editor classes.

0 Editors must register with this manager which is pre-
loaded with editors for standard Java types such asi nt .

0 Editors should fire Pr oper t yChange events.
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Customizers:
0 For complex beans property editors are not sufficient.

0 A specidl class may be implemented to
automatically guide the user through customization.

0 A customizer should directly/indirectly inherit from
] ava. awt . Conponent .

0 If you want to supply a customizer class, you need to
provide a Beanlnfo class too.
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Example for a User-defined Property Editor:

public class YesNoEditor extends PropertyEditorSupport {
public String getJavalnitializationString() {
I f ((YesNo)getVal ue()).equal s(YesNo. Yes)) return “YesNo. Yes”;
el se return “YesNo. No”;
}
public String getAsText () {

i f ((YesNo)getVal ue()).equal s(YesNo. Yes)) return “Yes”;
el se return “No”;
}
[l ... some stuff left out for brevity
public String[] getTags() {
String tags[] = { “Yes”, “No” }; return tags;
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Beans are supplied to programmers using JAR
HIES

JAR files consist of:

0 classfiles,

0 resource files (sound, video, images),
0 help files,

0 serialized objects,

0 and an optional Manifest file.
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The entriesin aJAR file are associated with
hierarchical names such as “ e/ si enens/ zT/ ust / x. ser -

Optional manifest files may be used to describe the
contents of the JAR file.

Manifest files must be named “Vera- 1 NE/ MANI FEST. MF .

They are structured as a sequence of sections where
each section contains one or more headers.
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Example for aManifest file:

Nane: DE/ S enens/ ZT/ ani nati on/ Ani mati1 on. cl ass
Java- Bean: True

Nane: DE/ Si enens/ ZT/ nmybutton/ MyButton. cl ass
Java- Bean: True
Tested: True
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Sample Bean OurButton from the JavaSoft
Bean Developer Kit (Version 1.0, 6/97)

——
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We want to build a very flexible button bean
Qur But t on.

The bean should be customizable by the user
through a integrated customizer class.

The button should be implemented as a “light-
weight” component.




public class QurButton extends Conponent

| npl enent s Seri alizabl e,
Mouseli st ener,
MouselMbt i onLi st ener {




oStringl abel text to appear on the button
0 Font font font to be used

0 Bool ean | ar geFont large size yes/no

oIl nt Font Si ze Size of font

0 Bool ean debug debug output yes/no
0 Col or foreground foreground color

0 Col or background backgroud color

All properties are readable and writeable
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All properties are designed as bound properties.

private bool ean debug;

publ i ¢ bool ean get Debug() {
return debug;

}

public void set Debug(bool ean x) {
bool ean ol d = debug;
debug = x;

changes. firePropertyChange(“debug”, new Bool ean(ol d), new
Bool ean(x)) ;

}
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|mplementing code for registering property change
listeners and firing events:

private PropertyChangeSupport changes
= new PropertyChangeSupport(this);
public void

addPr opert yChangelLi st ener ( Propert yChangeLi stener |) {
changes. addPr opert yChangelLi st ener (1) ;

}

public void
renovePr opert yChangelLi st ener ( Propert yChangelLi stener |) {

changes. r enovePr opert yChangelLi st ener (I|);




*

public synchroni zed void paint (G aphics g) {
int wdth = getSize().w dth;
i nt height = getSize(). hei ght;
g. set Col or (set Background() ) ;
g.fill3DRect (0, O, wwdth - 1, height - 1, !down);
g. set Col or (get Foreground() ) ;
g. set Font (get Font () ) ;
g.drawRect (2, 2, wwdth - 4, height - 4);
Font Metrics fm= g.getFont Metrics();
g.drawstring(l abel, (wwdth - fmstringWdth(label)) / 2,
(hei ght + fm get MaxAscent () - fm get MaxDescent()) / 2);
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. Our bean isfiring an Act i onEvent
whenever a mouse button is clicked and rel eased
while the button Is enabled.

public void nouseRel eased( MouseEvent evt) {
I f (!'isEnabled()) return;
I f (down) {
fireAction(); // fire ActionEvent

}




*

private Vector pushListeners = new Vector();

publ i c synchroni zed

voi d addActi onLi stener (ActionListener |) {
pushLi st eners. addEl enent (1) ;

}

public synchroni zed

voi d renpveActi onLi stener (ActionLi stener ) {
pushLi st eners. renoveEl enent (1) ;

}




*

public void fireAction() {

| f (debug) Systemerr.println(“Button “ + getlLabel () +
“pressed. ”);

Vect or targets;
synchroni zed(this) {
targets = (Vector) pushLi steners. clone();
}
Acti onEvent actionEvt = new ActionEvent(this, O, null);
for (int i = 0; i < targets.size(); i++) {
ActionListener t = (ActionListener)targets.elenentAt(i);
t.actionPerforned(acti onEvt); }




*

public class QurButtonCustom zer extends Panel
| npl ements Custom zer, KeyLi stener {

private QutButton target;

private TextField | abel Field;

public QurButtonCustom zer() { setLayout(null); }

public void set (bj ect(Object obj) {
target = (QurButton) obj;
Label t1 = new Label (“Caption:”, Label.Rl GHT);
add(t1); tl1.setBounds(10, 5, 60, 30);
| abel Field = new Text Fi el d(target.getlLabel (), 20);
add(| abel Field); |abel Fi el d.set Bounds(80, 5, 100, 30);
| abel Fi el d. addKeyLi stener(this);
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private PropertyChangeSupport support =
new PropertyChangeSupport(this);

public void
addPr opert yChangelLi st ener ( Propert yChangelLi stener |) {
support . addPr opert yChangeLi stener (1) ;

public void
renovePr opert yChangelLi st ener ( Propert yChangelLi stener |) {
support. renovePropertyChangelLi stener(1l);




*

public void keyTyped(KeyEvent e) {}

public void keyPressed(KeyEvent e) {}

public void keyRel eased(KeyEvent e) {
String txt = | abel Fi el d. get Text () ;
target. set Label (txt);
support.firePropetyChange(““, null, null);
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¥
A Sample Bean (cont’ d)

7 That'sit! You can browse the full example code in
<bdk- di rect ory>/ deno/ sunw deno/ butt ons




~ BDK - Beans Developer Kit

7 All you need are tools




0 introduce JavaBeans 1.0
0 demonstrate how to develop builderstools

0 provide an example container to support developers

N . A sample Bean container with source code
0 Examples, Documents
0 Demonstration of 3rd Party tools
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" BDK (cont’ d)

1 BeanBox: Arranging & Customizing Beans

BeanBaox

Quotetdanitor
a' JellyBean File  Edit
‘f" Juggler

ChangeReporter

TickTodk

Properties - ExplicitButton =] E3

QurButtan
] label

background I:I

ot Abcde. .
SorterBean font Abcd
HEri-:lgeTe-_:ter

TransitionalBean

BlueButten

Ewventhdanitor
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X BDK (cont’ d)

- Events from a bean may be selected ...

pzs BeanBox
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X BDK (cont’ d)

7 ... and connected to alistener method (as aresult
the builder generates an adapter class).
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The BeanBox Is not intended to be a full-fledged
environment for visual programming.

Full programming support is available:
0 Borland JBuilder

0 IBM VisualAge for Java

0 Lotus BeanMachine

0 SunSoft Visual Studio, Visual Workshop
0 Symantec Visual Cafe

0 ... and countless other products.
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* |
JavaBeans and ActiveX Controls

1 JavaBeans Is competing with ActiveX
Controls




*

ActiveX Controls are
(Component Object Model).

Functionality Is imported/exported by
A COM object may implement

Each interface is derived from
Interfaces are specified using

Type Information is provided by




¥

ActiveX Controls:

| OlelnPlaceA ctiveObject
| OlelnPlaceObject
|OleObject

| DataObject
IViewObject2

| RunnableObject
|OleCache2

| PersistStorage

O_

|lUnknown

I

-

ActiveX Control

~

| PersistStreami nit

| SpecificPropertyPages

| ConnectionPointContai ner
| ConnectionPoint

| ProvideClasslnfo2

| Dispatch

|OleControl
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*
ActiveX Controls (cont’ d)

0 ActiveX Controls are COM objects that implement
a predefined set of interfaces.

1 COM objects may be implemented/used in any
programming language.

- However, they are supplied in binary form and
therefore bound to a native platform.
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Feature

Platforms
Language

| ntrospection
Events

Life Cycle

Persistence
Packaging

JavaBeans

Each Java-enabled OS
Javaonly

Automatic or explicit in Java
Java Events

Garbage Collection

Seridization
JAR File

ActiveX Controls

Windows { 9x, NT}
arbitrary

MIDL (Type Libraries)
Connection Points
Manually w. Addref,
Release
Persist-Interfaces
Dynamic Link Libraries
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Feature
Licencing
Customization
Data Exchange
Compound Doc.

Aggregation
3'd Pty Support

JavaBeans

Not supported
Property Pages

Uniform Data Transfer
Not yet supported

Not yet supported

Y et to come ...

ActiveX Controls

Supported:

| Cl assFactory?2
Property Editors,
Customizers

Uniform Data Transfer
Fully supported

Fully supported

Very good
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A Bean isintrospected by a bridge tool.

The following files are generated:
0 A Registry file
0 A Type Library COM Libraries
0 Stub filesfor registering as event listeners
7 A Setup file ActiveX Bridge OCX

OLE persistence is supported AR
Automation is also supported

Bean X Bean Y




* .
Related Technologies

1 Other technologies are the key for adding even
more value to JavaBeans

1'11'-'~*
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Beans might use to access database
systems.

helps to distribute component functionality.
Java + allows to provide components

for heterogeneous distributed systems. JavaBeans
are now the Component standard of the OMG.

support the development of fancy
beans and containers.
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A look into the crystal ball
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Famous last words

JavabBeans

Once upon atimea

oftware compay
Microsystems

oal Was
gangerous dred®r

that used tO -
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JavaBeans is apromising, presentation tier
technology for building

Enterprise JavaBeans and JavaBeans are different
technologies.

JavaBeans allow to decompose the monolithic client tier.
Tool support for JavaBeans is emerging rapidly.

JavaBeans are useful in many other areas such as Java
ServerPages.




/

\

Any Questions ?

g

7




e e
Thanks alot for attending
thistalk!!

> 7
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