COP 2800 – Java Programming II - JavaBeans

What is a JavaBean or Bean?

Sun’s Java specs say, 

“A JavaBean is a reusable software component that can be manipulated visually in a builder tool”.

Basically, a JavaBean is just a somewhat special Java class. JavaBeans supplies Java with a component-creating methodology. A component is a chunk of code that offers some functionality and can be used in multiple applications. Programmers can connect bean components to create a variety of applications. The idea behind JavaBeans is, “Write once, run anywhere, reuse everywhere”. Swing controls are JavaBeans.
The NetBeans IDE enables you to automatically generate standard parts of a bean, such as bean properties, event firing and listener registration methods, and BeanInfo. For information about the JavaBeans component architecture, including what defines a true bean, see the JavaBeans web site at java.sun.com/products/javabeans/.  
· A bean has public methods that define its behavior. 

· A bean has data members that are referred to as properties. 

· A bean may generate its own events. 
· A bean implements the Serializable interface
So what is the difference between a bean and an ordinary Java class?

A bean can be written in a certain way so that a visual builder tool can discover its properties, methods and events by a process called introspection. The builder tool can use this knowledge to connect the bean to other similarly introspected beans. The programmer creates an application using a builder tool by connecting the bean components.

Bean Properties

1. Simple

2. Indexed

3. Bound

4. Constrained

Simple Properties 

Properties are aspects of a Bean's appearance and behavior that are changeable at design time. Properties are private values accessed through getter and setter methods. Property getter and setter method names follow specific rules, called design patterns. By using these design pattern-based method names, JavaBeans-enabled builder tools can work with bean properties. 

For example, if a builder tool, on introspecting your Bean, discovers two methods: 

public Color getColor() { ... }

public void setColor(Color c) { ... }

From this, the builder tool infers that a property named color exists, that it is readable and writeable, and that its type is Color. Further, the builder tool can attempt to locate a property editor for that type, and display the property (usually in a property sheet) so it can be edited. 

Indexed Properties 

Indexed properties represent collections of values accessed like an array by index. The indexed property design patterns are: 
//Methods to access the entire indexed property array

public <PropertyType>[] get<PropertyName>();

public void set<PropertyName>(<PropertyType>[] value);

//Methods to access individual values

public <PropertyType> get<PropertyName>(int index);

public void set<PropertyName>(int index, <PropertyType> value);

Conforming to these patterns lets builder tools know that your bean contains an indexed property. 

Bound Properties 

Sometimes when a bean property changes, another object may need to be notified of the change, and react to the change. Whenever a bound property changes, notification of the change is sent to interested listeners.
A bean containing a bound property must maintain a list of property change listeners, and alert those listeners when the bound property changes. The convenience class PropertyChangeSupport implements methods that add and remove PropertyChangeListener objects from a list, and fires PropertyChangeEvent objects at those listeners when the bound property changes.
An object that wants to listen for property changes must be able to add and remove itself from the listener list on the bean containing the bound property, and respond to the event notification method that signals a property change. By implementing the PropertyChangeListener interface the listener can be added to the list maintained by the bound property Bean. This listener class implements the propertyChange method from PropertyChangeListener so it can respond to property change notifications from the source bean. 

The PropertyChangeEvent class encapsulates property change information, and is sent from the property change event source to each object in the property change listener list via the propertyChange method. 

Constrained Properties 

A bean property is constrained when any change to that property can be vetoed. Usually a listener object exercises the right to veto, but the bean itself can also veto a property change.  The JavaBeans API provides an event mechanism, very similar to the bound property mechanism, for objects to veto a bean's property changes. 

Constrained Property Example:
See the zipped examples on our Angel page.

Exercise
Create a BankAccount JavaBean with the balance as a constrained property. Create another JavaBean named ATMMachine that will be used to make withdrawals from a BankAccount instance. Set it up so that the ATMMachine will veto a withdrawal when the BankAccount holds insufficient funds. Finally, create a main class program to test your Beans.






