
4. Structural 

Patterns - 1

SW Design Patterns,

by Boyan Bontchev,
FMI - Sofia University

2006/2011



SW Design Patterns 2DP4

Annotation
� Structural patterns

� Definitions

� Properties

� Intent, motivation, structure, participants, collaborations, 

consequences, implementation issues about:

� Adapter

� Bridge

� Composite

� Decorator

� Examples in Java
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Design pattern catalog - GoF

  
Purpose 

Creational Structural Behavioral 

Scope 

Class 
• Factory Method • Adapter • Interperter 

Object 

• Abstract 
Factory 

• Builder 

• Prototype 

• Singleton 

• Bridge 

• Composite 

• Decorator 

• Facade 

• Flyweight 

• Proxy 

• Chain of Responsibility 

• Command 

• Iterator 

• Mediator 

• Template Method 

• Memento 

• Observer 

• State 

• Strategy 

• Visitor 
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Structural patterns describe how classes and 

objects can be combined form larger structures. 

�Class patterns describe how inheritance can be used 
to provide more useful program interfaces

�Object patterns describe how objects can be 
composed into larger structures using object 
composition or the inclusion of objects within other 
objects.

Structural Design Pattern
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Let follow a paper…

� Non-Software Examples of Software 
Design Patterns, by Michael Duell, in AG 
Communication Systems e-zine: 
http://www2.ing.puc.cl/~jnavon/IIC2142/patexamples.htm
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� Adapter (GoF 139) - can be used to make one class 
interface match another to make programming easier.

� Bridge (GoF 151) - separates an object's abstraction 
from its implementation so that you can vary them 
independently.

� Composite (GoF 163) - a structural object pattern; 
describes how to build a class hierarchy made up of 
objects each of which may be either simple or itself a 
composite object. The composite objects let you 
compose primitive and other composite objects into 
arbitrarily complex structures

The 7 Structural Design Pattern 

1/3
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� Decorator (GoF 175) - describes how to add 
responsibilities to objects dynamically;  composes 
objects recursively to allow an open-ended number of 
additional responsibilities. For example, a Decorator 
object containing a user interface component can add a 
decoration like a border or shadow to the component, or 
it can add functionality like scrolling and zooming. 

� Facade (GoF 185) - shows how to make a single object 
represent an entire subsystem. A facade is a 
representative for a set of objects. The facade carries 
out its responsibilities by forwarding messages to the 
objects it represents. 

The 7 Structural Design Pattern 

2/3
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� Flyweight (GoF 195) - defines a structure for sharing 
objects. Objects are shared for at least two reasons: 
efficiency and consistency. Flyweight focuses on sharing 
for space efficiency. Applications that use lots of objects 
must pay careful attention to the cost of each object. 
Substantial savings can be had by sharing objects 
instead of replicating them. 

� Proxy (GoF 207) - acts as a placeholder for another 
object, as a local representative for an object in a 
remote address space. It can represent a large object 
that should be loaded on demand. It might protect 
access to a sensitive object; it can restrict, enhance, or 
alter object properties.

The 7 Structural Design Pattern 

3/3
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The Adapter Pattern [1]
� Intent - converts the interface of a class into another interface 

clients expect. Adapter lets classes work together that couldn't
otherwise because of incompatible interfaces.

� Also Known As - Wrapper
� Motivation – consider a drawing editor that lets users draw 

and arrange graphical elements (lines, polygons, text, etc.). 
The interface for graphical objects is defined by an abstract 
class called Shape. Classes for elementary geometric shapes 
like LineShape and PolygonShape are rather easy to 
implement, because their drawing and editing capabilities are 
inherently limited. But a TextShape subclass that can display 
and edit text is considerably more difficult to implement, since
even basic text editing involves complicated screen update 
and buffer management. 
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Motivation (cont.)
Meanwhile, an off-the-shelf user interface toolkit might 

already provide a sophisticated TextView class for 
displaying and editing text. Ideally we'd like to reuse 

TextView to implement TextShape, but the toolkit wasn't 
designed with Shape classes in mind. We could change 
the TextView class so that it conforms to the Shape 

interface, but:

� 1) usually - no toolkit's source code. 

� 2) no sense to change TextView; toolkits shouldn't have 
to adopt domain-specific interfaces just to make one 

application work.
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Since TextShape adapts Text
View to the Shape interface, the 
drawing editor can reuse the otherwise 
incompatible TextView classThe Solution

We could define TextShape so that it adapts the TextView interface 

to Shape's. We can do this in one of two ways: 

� 1) by inheriting Shape's interface and TextView's implementation, or 

� 2) by composing a TextView instance within a TextShape and 

implementing TextShape in terms of TextView's interface. 

These two approaches correspond to the class and object versions of 
the Adapter pattern. We call TextShape an adapter.
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Participants and Structure (Class Adapter)

� Target (Shape) - defines the domain-specific interface that 

Client uses.

� Client (DrawingEditor) - collaborates with objects 

conforming to the Target interface.

� Adaptee (TextView) - defines an existing interface that 

needs adapting.

� Adapter (TextShape) - adapts the interface of Adaptee to 

the Target interface.
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Object Adapter (uses Delegation)

� Participantes – the same as before.

� Collaborations - clients call operations on an Adapter 

instance. In turn, the adapter calls Adaptee operations that 
carry out the request.
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Applicability

Use the Adapter pattern when:

� you want to use an existing class, and its interface 
does not match the one you need.

� you want to create a reusable class that cooperates 
with unrelated or unforeseen classes, that is, 
classes that don't necessarily have compatible 
interfaces.

� (object adapter only) you need to use several 
existing subclasses, but it's impractical to adapt their 
interface by subclassing every one. An object 
adapter can adapt the interface of its parent class.
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Consequences and Trade-offs 1/2
A class adapter:
� adapts Adaptee to Target by committing to a concrete 

Adapter class. As a consequence, a class adapter will not 
work when we want to adapt a class and all its subclasses.

� lets Adapter override some of Adaptee's behavior, since 
Adapter is a subclass of Adaptee.

� introduces only one object, and no additional pointer 
indirection is needed to get to the adaptee.
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Consequences and Trade-offs 2/2
An object adapter:
� lets a single Adapter work with many Adaptees - that is, the 

Adaptee itself and all of its subclasses (if any). The Adapter 
can also add functionality to all Adaptees at once.

� makes it harder to override Adaptee behavior. It will require 
subclassing Adaptee and making Adapter refer to the 
subclass rather than the Adaptee itself.
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How Much Adapting does the 

Adapter do?

� The adapter may have to work very little or a great deal to 
adapt the Adaptee to the Target .

� The Adapter may just map one operation to another 

class PegAdapter: public RoundPeg { 
private: OldSquarePeg* square; 
public: PegAdapter() { square = new OldSquarePeg;} 
void roundPegOperation() { square->squarePegOper(); }

} 

� The Adapter may have to work hard if the Target operation 
does not have a comparable operation in the Adaptee
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Java Object Adapter - making the Swing 

JList class looking like the AWT List class 
public interface awtList {

//Interfaces are important in Java, because of no multiple inheritance as in C++

public void add(String s);

public void remove(String s);

public String[] getSelectedItems()

}

public class JawtList extends JScrollPane implements awtList {

private JList listWindow;

private JListData listContents;

//-----------------------------------------

public JawtList(int rows) {

listContents = 

new JListData();

listWindow = 

new JList(listContents);

getViewport().add(listWindow);

}
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//-----------------------------------------
public void add(String s) {

listContents.addElement(s);
}
//-----------------------------------------
public void remove(String s) {

listContents.removeElement(s);
}
//-----------------------------------------
public String[] getSelectedItems() {

Object[] obj = listWindow.getSelectedValues();
String[] s = new String[obj.length];
for (int i =0; i<obj.length; i++)
s[i] = obj[i].toString();

return s;
}

}
Note, however, that the actual data 

handling takes place in the

JlistData class. This class is derived 

from the AbstractListModel – right side ------------->
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The Class Adapter

In Java, the class adapter approach is not different. If we create a class 
JawtClassList that is derived from JList, then we have to create a JScrollPane in 
our main program’s constructor:

leftList = new JclassAwtList(15);
JScrollPane lsp = new JScrollPane();
pLeft.add("Center", lsp);
lsp.getViewport().add(leftList);
//and so forth.

The class-based adapter is much the same, except that some of the

methods now refer to the enclosing class instead of an encapsulated class:

public class JclassAwtList extends JList implements awtList {
private JListData listContents;

//-----------------------------------------

public JclassAwtList(int rows) {
listContents = new JListData();

setModel(listContents);
setPrototypeCellValue("Abcdefg Hijkmnop");

}
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public class JawtList extends JScrollPane implements awtList {

…

//-----------------------------------------

public void add(String s) {

listContents.addElement(s);

}

//-----------------------------------------

public void remove(String s) {

listContents.removeElement(s);

}

//-----------------------------------------

public String[] getSelectedItems() {

Object[] obj = getSelectedValues();

String[] s = new String[obj.length];

for (int i =0; i<obj.length; i++)

s[i] = obj[i].toString();

return s;

}

}
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The Bridge Pattern [GoF]

� Intent - Bridge has a structure similar to an object adapter, but 
has a different intent: it is meant to separate an interface from 

its implementation so that they can be varied easily and 

independently. An adapter is meant to change the interface of 
an existing object.

� Also Known As - Handle/Body

� Motivation - When an abstraction can have one of several 

possible implementations, the usual way to accommodate 
them is to use inheritance. An abstract class defines the 

interface to the abstraction, and concrete subclasses 

implement it in different ways. But this is not flexible enough.
Inheritance binds an implementation to the abstraction 

permanently, which makes it difficult to modify, extend, and 
reuse abstractions and implementations independently
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Motivation (cont.)
A portable Window abstraction in a user interface toolkit should
enable us to write applications that work on both the X Window 
System and IBM's Presentation Manager (PM), for example. 
Using inheritance, we could define an abstract class Window 
and subclasses XWindow and PMWindow that implement the 
Window interface for the different platforms. Two drawbacks:

� 1. It's inconvenient to extend the Window abstraction to cover 
different kinds of windows or new platforms (e.g., for the 
IconWindow subclass of Window)

� 2. It makes client code platform-dependent. Whenever a client 
creates a window, it instantiates a concrete class that has a 
specific implementation. For example, creating an XWindow 
object binds the Window abstraction to the X Window 
implementation, which makes the client code dependent on the 
X Window implementation.

Clients should be able to create a window without committing to 
a concrete implementation. Only the window implementation 
should depend on the platform on which the application runs.
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Solution

� The Bridge pattern addresses 
these problems by putting the 
Window abstraction and its 
implementation in separate 
class hierarchies. 

� There is one class hierarchy 
for window interfaces 
(Window, IconWindow, 
TransientWindow) and a 
separate hierarchy for 
platform-specific window 
implementations, with 
WindowImp as its root.
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Applicability

Use the Bridge pattern when:
� you want to avoid a permanent binding between an 

abstraction and its implementation 
� both the abstractions and their implementations should 

be independently extensible by sub-classing 

� changes in the implementation of an abstraction should 
have no impact on the clients; that is, their code should 
not have to be recompiled 

� you want to hide the implementation of an abstraction 
completely from clients (users) 

� you want to share an implementation among multiple 
objects (reference counting), and this fact should be 
hidden from the client
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Essentials

� Binding between abstraction & implementation - in 
the Bridge pattern:
� an abstraction can use different implementations

� an implementation can be used in different 
abstraction

� Hide implementation from clients - using just an 
interface 

� In the Bridge pattern the client code can not access the 
implementation
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Structure and Participants
� Abstraction (Window)

� - defines the abstraction's interface.

� - maintains a reference to an object of type Implementor.

� RefinedAbstraction (IconWindow)

� - Extends the interface defined by Abstraction.

� Implementor (Windowimp)

� - defines the interface for implementation classes, which doesn't have to 

correspond exactly to Abstraction's interface. Typically the Implementor 

interface provides only primitive operations, and Abstraction defines higher-

level operations based on these primitives.

� Concretelmplementor (XWindowImp, PMWindowImp)

� - implements the Implementor interface & defines its concrete implementation.



SW Design Patterns 29DP4

Consequences
� Decoupling interface and implementation. An 

implementation is not bound permanently to an 
interface. The implementation of an abstraction can 
be configured at run-time. It's even possible for an 
object to change its implementation at run-time. It 
also eliminates compile-time dependencies on the 
implementation. The high-level part of a system only 
has to know about Abstraction and Implementor.

� Improved extensibility. You can extend the 
Abstraction and Implementer hierarchies 
independently.

� Hiding implementation details from clients. You can 
shield clients from implementation details, like the 
sharing of implementer objects and the 
accompanying reference count mechanism (if any).



SW Design Patterns 30DP4

Java Example – Bridge to JList and 

JTable implementation [3]

We need to produce two 

kinds of displays from our 
product data:

� a customer view that is 
just a JList of products, 

and 

� an executive view which 

also shows the number of 

units shipped.
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public class productList extends JawtList {

public productList(Vector products) {

super(products.size()); //for compatibility
for (int i = 0; i < products.size(); i++) {

//take each string apart and keep only

//the product names, discarding the quantities

String s = (String)products.elementAt(i);

//separate qty from name

int index = s.indexOf("--");

if(index > 0)

add(s.substring(0, index));

else
add(s);

}

}

}
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� Now suppose that we need to make some changes in the 
way these lists display the data – i.e., products displayed 
in alphabetical order. In order to continue with this 
approach, you’d need to either modify or subclass both of 
these list classes. 

� Instead of maintenance nightmare - a single bridge:

public class listBridge extends JscrollPane
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� When we design a bridge class, we have to decide how 
the bridge will determine which of the several classes it is 
to instantiate:

static public final int TABLE = 1, LIST = 2;

� In main program constructor:

pleft.add("North", new JLabel("Customer view"));

pleft.add("Center",

new listBridge(prod, listBridge.LIST));

//adds the execute view as table

pright.add("North", new JLabel("Executive view"));

pright.add("Center",

new listBridge(prod, listBridge.TABLE));
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� The constructor for the listBridge class:

public listBridge(Vector v, int table_type) {
Vector sort = sortVector(v); //sort the vector
if (table_type == LIST)

getViewport().add(makeList(sort)); //make table
if (table_type == TABLE)

getViewport().add(makeTable(sort)); //make list
}

private JList makeList(Vector v) {
return new JList(new BridgeListData(v));

}

private JTable makeTable(Vector v) {
return new JTable(new prodModel(v));

}
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The Composite Pattern
� Intent - composes objects into tree structures to 

represent part-whole hierarchies. Composite lets clients 
treat individual objects and compositions of objects 
uniformly.

� Motivation - graphics applications like drawing editors 
and schematic capture systems let users build complex 
diagrams out of simple components. A simple 
implementation could define classes for graphical 
primitives such as Text and Lines plus other classes 
that act as containers for these primitives. 
But there's a problem with this approach: Code that uses 
these classes must treat primitive and container objects 
differently, even if most of the time the user treats them 
identically. Having to distinguish these objects makes the 
application more complex.
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Solution
� The Composite pattern describes how to use recursive 

composition so that clients don't have to make this distinction.

� The key to the Composite pattern is an abstract class that 
represents both primitives and their containers. For the 
graphics system, this class is Graphic. 

� Graphic declares operations like Draw that are specific to 
graphical objects. 

� It also declares operations that all composite objects share, 
such as operations for accessing and managing its children.
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Applicability

Use the Composite pattern 
when:

� you want to represent part-
whole hierarchies of objects.

� you want clients to be able to 
ignore the difference between 
compositions of objects and 
individual objects. Clients will 
treat all objects in the 
composite structure uniformly.
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Structure and Collaborations
Collaborations - clients use the Component class interface to 
interact with objects in the composite structure. If the recipient 

is a Leaf, then the request is handled directly. If the recipient 

is a Composite, then it usually forwards requests to its child 
components, possibly performing additional operations before 

and/or after forwarding.
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Participants
� Component (Graphic)

� - declares the interface for objects in the composition.
� - implements default behavior for the interface common to all classes, as 

appropriate.
� - declares an interface for accessing and managing its child components.
� - (optional) defines an interface for accessing a component's parent in 

the recursive structure, and implements it if that's appropriate.

� Leaf (Rectangle, Line, Text, etc.)
� - represents leaf objects in the composition. A leaf has no children.
� - defines behavior for primitive objects in the composition.

� Composite (Picture)
� - defines behavior for components having children.
� - stores child components.
� - implements child-related operations in the Component interface.

� Client
� - manipulates objects in the composition through the Component 

interface.
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Consequences
� defines class hierarchies consisting of primitive objects and 

composite objects. Primitive objects can be composed into 
more complex objects, which in turn can be composed, and 
so on recursively. 

� makes the client simple. Clients can treat composite 
structures and individual objects uniformly. Clients normally 
don't know (and shouldn't care) whether they're dealing with a 
leaf or a composite component. This simplifies client code, 
because it avoids having to write tag-and-case-statement-
style functions over the classes that define the composition.

� makes it easier to add new kinds of components. Newly 
defined Composite or Leaf subclasses work automatically with 
existing structures and client code. Clients don't have to be 
changed for new Component sub-classes.

� can make your design overly general. The disadvantage of 
making it easy to add new components is that it makes it 
harder to restrict the components of a composite. 
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Implementation issues 1/3
� 1. Explicit parent references. Maintaining references from 

child components to their parent can simplify the traversal 
and management of a composite structure. 
� The usual place to define the parent reference is in the Component 

class. Leaf and Composite classes can inherit the reference and the 
operations that manage it.

� With parent references, it's essential to maintain the invariant that all 
children of a composite have as their parent the composite that in 
turn has them as children. The easiest way to ensure this is to 
change a component's parent only when it's being added or removed 
from a composite.

� 2. Sharing components. It's often useful to share 
components, i.e. to reduce storage requirements. But when 
a component can have no more than one parent, sharing 
components becomes difficult. A possible solution is for 
children to store multiple parents. 
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Implementation issues 2/3

� 3. Maximizing the Component interface. One of the 
goals of the Composite pattern is to make clients 
unaware of the specific Leaf or Composite classes 
they're using. 
� To attain this goal, the Component class should define as 

many common operations for Composite and Leaf classes 
as possible. 

� The Component class usually provides default 
implementations for these operations, and Leaf and 
Composite subclasses will override them. However, this 
goal will sometimes conflict with the principle of class 
hierarchy design that says a class should only define 
operations that are meaningful to its subclasses. 
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Implementation issues 3/3
� 4. Declaring the child management operations. Although the 

Composite class implements the Add and Remove operations 
for managing children, an important issue in the Composite 
pattern is which classes declare these operations in the 
Composite class hierarchy. Should we declare these 
operations in the Component and make them meaningful for 
Leaf classes, or should we declare and define them only in 
Composite and its subclasses? The decision involves a trade-
off between safety and transparency:
� Defining the child management interface at the root of the class

hierarchy gives you transparency, because you can treat all 
components uniformly. It costs you safety, however, because clients 
may try to do meaningless things like add and remove objects from 
leaves.

� Defining child management in the Composite class gives you safety, 
because any attempt to add or remove objects from leaves will be
caught at compile-time in a statically typed language like C++. But you 
lose transparency, because leaves and composites have different 
interfaces.
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Example in Java – composing a 

company
� The cost of an individual employee is simply his salary (and 

benefits).

� The cost of an employee who heads a department is his 
salary plus those of all his subordinates.
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public class Employee {
String name;
float salary;
Vector subordinates;
//--------------------------------------
public Employee(String _name, float _salary) {
name = _name;
salary = _salary;
subordinates = new Vector();

}
//--------------------------------------
public float getSalary() {
return salary;

}
//--------------------------------------
public String getName() {
return name;

}
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public void add(Employee e) {
subordinates.addElement(e);
}

//--------------------------------------
public void remove(Employee e) {

subordinates.removeElement(e);
}
public Enumeration elements() {

return subordinates.elements();
}
public float getSalaries() {
float sum = salary; //this one’s salary
//add in subordinates salaries
for(int i = 0; i < subordinates.size(); i++) {

sum += ((Employee)subordinates.elementAt(i)).getSalaries();
return sum;

}
}
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//Building the Employee Tree

boss = new Employee("CEO", 200000);

boss.add(marketVP = new Employee("Marketing VP", 100000));

boss.add(prodVP = new Employee("Production VP", 100000));

marketVP.add(salesMgr = new Employee("Sales Mgr", 50000));

marketVP.add(advMgr = new Employee("Advt Mgr", 50000));

//add salesmen reporting to Sales Manager

for (int i=0; i<5; i++)

salesMgr .add(new Employee("Sales "+ new Integer(i).toString(), 
30000.0F+(float)(Math.random()-0.5)*10000));

….

//Buildibg a JTree list

private void addNodes(DefaultMutableTreeNode pnode, Employee emp) {

DefaultMutableTreeNode node;

Enumeration e = emp.elements();

while(e.hasMoreElements()) {

Employee newEmp = (Employee)e.nextElement();

node = new DefaultMutableTreeNode(newEmp.getName());

pnode.add(node);

addNodes(node, newEmp);

}

}
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public void valueChanged(TreeSelectionEvent evt) {

//called when employee is selected in tree list

TreePath path = evt.getPath();

String selectedTerm 
=path.getLastPathComponent().toString();

//find that employee in the composite

Employee emp = boss.getChild(selectedTerm);

//display sum of salaries of subordinates(if any)

if(emp != null)

cost.setText(new 
Float(emp.getSalaries()).toString());

}

The salary for the 

selected node 

(employee + 

subordinates)
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The Decorator Pattern [3]
� Intent – attaches additional responsibilities to an object 

dynamically. Decorators provide a flexible alternative to 
subclassing for extending functionality.

� Also Known As – Wrapper (<>Adapter!)

� Motivation - sometimes we want to add responsibilities to 
individual objects, not to an entire class. A graphical user 
interface toolkit, for example, should let you add properties like 
borders or behaviors like scrolling to any user interface 
component.

One way to add responsibilities is with inheritance. Inheriting a 
border from another class puts a border around every subclass 
instance. This is inflexible, however, because the choice of 
border is made statically – as the client cannot control how 
and when to decorate the component with a border.
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Motivation (cont.)

� A more flexible approach is to enclose the component in 

another object that adds the border.

� The enclosing object is called a decorator. The decorator 

conforms to the interface of the component it decorates so 
that its presence is transparent to the component's clients. 

� The decorator forwards requests to the component and may 
perform additional actions (such as drawing a border) 

before or after forwarding. 

� Transparency lets you nest decorators recursively, thereby 
allowing an unlimited number of added responsibilities.
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The Solution

� We simply compose the decorators with the TextView to 

produce the desired result.

� The ScrollDecorator and BorderDecorator classes are 

subclasses of Decorator, an abstract class for visual 
components that decorate other visual components.
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Structure and 

Participants

� Component (VisualComponent) - defines the interface for objects 
that can have responsibilities added to them dynamically.

� ConcreteComponent (TextView) - defines an object to which 
additional responsibilities can be attached.

� Decorator - maintains a reference to a Component object and 
defines an interface that conforms to Component's interface.

� ConcreteDecorator (BorderDecorator, ScrollDecorator) – adds 
responsibilities to the component.
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Collaborations and Applicability 

Collaborations - Decorator forwards requests to its 
Component object. It may optionally perform additional 
operations before and after forwarding the request.

Use Decorator:

� to add responsibilities to individual objects dynamically and 
transparently, that is, without affecting other objects.

� for responsibilities that can be withdrawn.

� when extension by sub-classing is impractical: 
� sometimes a large number of independent extensions are possible 

and would produce an explosion of subclasses to support every 
combination. Or: 

� a class definition maybe hidden or otherwise unavailable for 
subclassing
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Consequences

� 1. The Decorator pattern provides a more flexible way to 
add responsibilities to objects than can be had with static 
(multiple) inheritance. Responsibilities can be added and 
removed at run-time simply by attaching and detaching 
them. In contrast, inheritance requires creating a new class 
for each additional responsibility (e.g., 
BorderedScrollableTextView, BorderedTextView). This 
gives rise to many classes and increases the complexity of 
a system. 

� 2. A pay-as-you-go approach to adding responsibilities. An 
application needn't pay for features it doesn't use. 

� 3. A decorator and its component aren't identical. A 
decorator acts as a transparent enclosure. But from an 
object identity point of view, a decorated component is not 
identical to the component itself. 

� 4. Lots of little objects. 
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Implementations
� Interface conformance. A decorator object's interface must 

conform to the interface of the component it decorates.
� Omitting the abstract Decorator class. There's no need to 

define an abstract Decorator class when you only need to 
add one responsibility. That's often the case when you're 
dealing with an existing class hierarchy rather than 
designing a new one. In that case, you can merge 
Decorator's responsibility for forwarding requests to the 
component into the ConcreteDecorator.

� Keeping Component classes light-weight. It's important to 
keep this common class lightweight; that is, it should focus 
on defining an interface, not on storing data.

� Changing the skin of an object versus changing its guts. We 
can think of a decorator as a skin over an object that 
changes its behavior. An alternative is to change the 
object's guts - the Strategy (GoF315) pattern.
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Java Example - decorating a 

Jbutton[3]
� GoF suggests that Decorators should be derived from 

some general Visual Component class and then every 
message for the actual button should be forwarded from 
the decorator. Here, we will derive our Decorator from 
the JComponent class, we will use its container 
properties to forward all method calls to the button it will 
contain.

� GoF suggests that classes such as Decorator should be 
abstract classes and that you should derive all of your 
actual working (or concrete) decorators from the abstract 
class (make sense for many responsibilities added). In 
this Java implementation, the Decorator class extends 
JComponent.
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//this class decorates a CoolButton with borders invisible when the mouse

//is not over the button

public class CoolDecorator extends Decorator {

boolean mouse_over; //true when mouse over button

JComponent thisComp;

public CoolDecorator(JComponent c) {

super(c);

mouse_over = false;

thisComp = this; //save this component

//catch mouse movements in inner class

c.addMouseListener(

new MouseAdapter(){

public void mouseEntered(MouseEvent e) {

mouse_over=true; //set flag when mouse over

thisComp.repaint();

}

public void mouseExited(MouseEvent e) {

mouse_over=false; //clear if mouse not over

thisComp.repaint();

}

});

}

public class Decorator extends 

Jcomponent {

public Decorator(JComponent c) {

setLayout(new BorderLayout());

//add component to container

add("Center", c);

}

}
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//paint the button

public void paint(Graphics g){
super.paint(g); //first draw the parent button!!!
if(! mouse_over) {
//if the mouse is not over the button,
//then erase the borders!
Dimension size = super.getSize();
g.setColor(Color.lightGray);

g.drawRect(0, 0, size.width-1, size.height-1);
g.drawLine(size.width-2, 0, size.width-2,

size.height-1);

g.drawLine(0, size.height-2, size.width-2,
size.height-2);

}
}

} //end of CoolDecorator 
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Using a Decorator
….
super ("Deco Button");
JPanel jp = new JPanel();
getContentPane().add(jp);
jp.add( new CoolDecorator(new JButton("Cbutton")));
jp.add( new CoolDecorator(new JButton("Dbutton")));
jp.add(quit = new JButton("Quit"));
quit.addActionListener(this);
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Multiple Decorators
public class SlashDecorator extends Decorator {

int x1, y1, w1, h1; //saved size and pos’n

public SlashDecorator(JComponent c) {

super(c);

…..

}

//----------------------------------------------

public void setBounds(int x, int y, int w, int h) {

x1 = x; y1= y; //save coordinates

w1 = w; h1 = h;

super.setBounds(x, y, w, h);

}

//----------------------------------------------

public void paint(Graphics g) {

super.paint(g); //draw button

g.setColor(Color.red); //set color

g.drawLine(0, 0, w1, h1); //draw red line

}

}

…

jp.add(new SlashDecorator( new CoolDecorator(new JButton("Dbutton"))));


