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1 Welcome to Design Patterns

Someone has already solved your problems. In this chapter, 

youôll learn why (and how) you can exploit the wisdom and lessons learned by 

other developers whoôve been down the same design problem road and survived 

the trip. Before weôre done, weôll look at the use and beneýts of design patterns, 

look at some key OO design principles, and walk through an example of how one 

pattern works. The best way to use patterns is to load your brain with them and 

then recognize places in your designs and existing applications where you can 

apply them. Instead of code reuse, with patterns you get experience reuse.

Your BRAIN

Your Code, now new 
and improved with 
design patterns!
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performQuack()

performFly()

setFlyBehavior()

setQuackBehavior()

// OTHER duck-like methods...

Duck

FlyBehavior flyBehavior;

QuackBehavior quackBehavior;

<<interface>>

FlyBehav
ior

fly()

fly() {

  // implements duck flying

}

FlyWithWings
fly() {

  // do nothing - canõt fly!

}

FlyNoWay

<<interface>>

QuackBe
havior

quack()

quack) {

  // implements duck quacking

}

Quack
quack() {

  // rubber duckie squeak

}

Squeak
quack() {

  // do nothing - canõt quack!

}

MuteQuack

display() {

// looks like a decoy duck }

Decoy Duck

display() {

// looks like a mallard }

Mallard Duck
display() {

// looks like a redhead }

Redhead Duck
display() {

// looks like a rubberduck }

Rubber Duck
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Encapsulated quack behavior
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OBSERVER

Remember, knowing 
concepts like abstraction, 

inheritance, and polymorphism do 
not make you a good object oriented 

designer.  A design guru thinks 
about how to create ÿexible 
designs that are maintainable 

and that can cope with 
change.
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2 Keeping your Objects in the Know

Donõt miss out when something interesting happens! 
Weôve got a pattern that keeps your objects in the know when something they 

might care about happens.  Objects can even decide at runtime whether they 

want to be kept informed. The Observer Pattern is one of the most heavily used 

patterns in the JDK, and itôs incredibly useful. Before weôre done, weôll also look 

at one to many relationships and loose coupling (yeah, thatôs right, we said 

coupling). With Observer, youôll be the life of the Patterns Party. 
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interact
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3 Decorating Objects

Just call this chapter òDesign Eye for the Inheritance 
Guy.ó Weôll re-examine the typical overuse of inheritance and youôll learn how 

to decorate your classes at runtime using a form of object composition. Why? 

Once you know the techniques of decorating, youôll be able to give your (or 

someone elseôs) objects new responsibilities without making any code changes 

to the underlying classes.

I used to think real men 
subclassed everything. That was until 
I learned the power of extension 
at runtime, rather than at compile 

time.  Now look at me!

\jqhtrj yt Xyfwgz   Htkkjj     =5
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4 Baking with OO Goodness

Get ready to cook some loosely coupled OO designs. 
There is more to making objects than just using the new operator. Youôll learn 

that instantiation is an activity that shouldnôt always be done in public and can 

often lead to coupling problems.  And you donôt want that, do you? Find out how 

Factory Patterns can help save you from embarrasing dependencies.

<<interface>>
Clams

<<interface>>
Cheese

<<interface>>
Sauce

<<interface>>
Dough

createPizza()

NYPizzaStore

ThinCrustDough

MarinaraSauce

ReggianoCheese

FrozenClams

ThickCrustDough

PlumTomatoSauce

Mozzarella Cheese

FreshClams

Each factory produces a different 
implementation for the family of products.

The abstract PizzaIngredientFactory 
is the interface that defines how to 
make a family of related products 

- everything we need to make a pizza.

The clients of the Abstract 
Factory are the two 
instances of our PizzaStore, 
NYPizzaStore and 
ChicagoStylePizzaSore. 

The job of the concrete 
pizza factories is to 
make pizza ingredients.  
Each factory knows 
how to create the right 
objects for their region.

createDough()

createSauce()

createCheese()

createVeggies()

createPepperoni()

createClam()

<<interface>>
PizzaIngredientFactory

createDough()

createSauce()

createCheese()

createVeggies()

createPepperoni()

createClam()

NYPizzaIngredientFactory

createDough()

createSauce()

createCheese()

createVeggies()

createPepperoni()

createClam()

ChicagoPizzaIngredientFactory
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5 One of a Kind Objects

The Singleton Pattern: your ticket to creating one-of-a-
kind objects, for which there is only one instance. You 

might be happy to know that of all patterns, the Singleton is the simplest in terms 

of its class diagram; in fact the diagram holds just a single class!  But donôt get 

too comfortable; despite its simplicity from a class design perspective, weôll 

encounter quite a few bumps and potholes in its implementation.  So buckle 

upðthis oneôs not as simple as it seems...

Strategy - defines a fam
ily of algorith

ms, 

encapsulates e
ach one, and m

akes them inter-

changeable.  S
trategy lets t

he algorithm vary 

independently 
from clients that 

use it.

OO Patterns
Observer - defines a one

-to-many 

dependency be
tween objects so

 that 

when one object
 changes state

, all its 

dependents ar
e notified and

 updated 

automatically

Decorator - Attach additio
nal 

responsibilities
 to an object 

dynami-

cally.  Decorators pro
vide a flexible

 

alternative to
 subclassing fo

r extending 

functionality.

Abstract Factory - Provide an 

interface for
 creating fam

ilies of 

related or de
pedent object

s without 

specifying the
ir concrete cl

asses.
Factory Method  - Define an 

interface for
 creating an o

bject, but 

let subclasses 
decide which class to i

n-

stantiate.  Factory Method lets a c
lass 

defer instant
iation to the 

subclasses.
Singleton - Ensure a class o

nly has 

one instance a
nd provide a g

lobal point 

of access to i
t.
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6 Encapsulating Invocation

In this chapter we take encapsulation to a whole new 
level: weõre going to encapsulate method invocation. 
Thatôs right, by encapsulating invocation we can crystallize pieces of computation 

so that the object invoking the computation doesnôt need to worry about how to do 

things; it just uses our crystallized method to get it done.  We can also do some 

wickedly smart things with these encapsulated method invocations, like save 

them away for logging or reuse them to implement undo in our code.  

Iõll have a Burger 
with Cheese and a Malt 
Shake

Burger w
ith Cheese

  Malt Shak
e

Burger w
ith Cheese

  Malt Shak
e

The Order consists of an
 order 

slip and the custom
erõs menu 

items that are written on it.

The customer knows 
what he wants and 
creates an order.

The Waitress takes the Order, and when she gets around to it, she calls its orderUp() method to begin the Orderõs preparation.

The Order has
 all 

the inst
ructions

 

needed t
o prepar

e 

the meal.  The 

Order dir
ects the

 

Short O
rder Cook 

with methods l
ike 

makeBurger().

The Short Order Cook follows the instructions of the Order and produces the meal.

Start H
ere
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7 Being Adaptive

In this chapter weõre going to attempt such impossible 
feats as putting a square peg in a round hole. Sound impossible? 

Not when we have Design Patterns.  Remember the Decorator Pattern?  We 

wrapped objects to give them new responsibilities. Now weôre going to wrap some 

objects with a different purpose: to make their interfaces look like something theyôre 

not. Why would we do that?  So we can adapt a design expecting one interface to a 

class that implements a different interface. Thatôs not all, while weôre at it weôre going 

to look at another pattern that wraps objects to simplify their interface.

Fifuyjj

Hqnjsy

Fifuyjw

request() tra
nslatedRequest()

The Client is implemented 

against the target interface

The Adapter implements the 

target interface and holds an 

instance of the Adaptee

target interface

adaptee 
interface

Turkey was the 
adaptee interface
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Mtrj X|jjy Mtrj Ymjfyjw     7::

Qnlmyx1 Hfrjwf1 Kfhfij&       7:=

Htsxywzhynsl ~tzw Mtrj Ymjfyjw Kfhfij   7;6
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Ymj Uwnshnuqj tk  Qjfxy Pst|qjilj    7;:
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8 Encapsulating Algorithms

Weõve encapsulated object creation, method invocation, 
complex interfaces, ducks, pizzas... what could be next?  
Weôre going to get down to encapsulating pieces of algorithms so that subclasses can 

hook themselves right into a computation anytime they want.  Weôre even going to 

learn about a design principle inspired by Hollywood.
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Caffeine Beverage knows 

and controls the step
s of 

the recipe, and perfo
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steps 1 and 3 itself, 
but 

relies on Tea or Coffee 

to do steps 2 and 4.

Weõve recognized 
that the two recipes 
are essentially the 

same, although 
some of the steps 
require different 

implementations.  So 
weõve  generalized the 
recipe and placed it in 

the base class.

generalize

relies on 

subclass for 

some steps

generalize

relies on 

subclass for 

some steps
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9 Well-Managed Collections

There are lots of  ways to stuff  objects into a collection. 
Put them in an Array, a Stack, a List, a Map, take your pick. Each has its own 

advantages and tradeoffs.  But when your client wants to iterate over your objects, 

are you going to show him your implementation? We certainly hope not! That just 

wouldnôt be professional. Donôt worryðin this chapter youôll see how you can let 

your clients iterate through your objects without ever seeing how you store your 

objects. Youôre also going to learn how to create some super collections of objects 

that can leap over some impressive data structures in a single bound. Youôre also 

going to learn a thing or two about object responsibility. 
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10 The State of Things

A little known fact: the Strategy and State Patterns were 
twins separated at birth.  As you know, the Strategy Pattern went on 

to create a wildly successful business around interchangeable algorithms.  State, 

however, took the perhaps more noble path of helping objects learn to control their 

behavior by changing their internal state. Heôs often overheard telling his object 

clients, ñjust repeat after me, Iôm good enough, Iôm smart enough, and doggonit...ò

Mighty Gumball, Inc.

Hereõs the way we think the gumball machine controller needs to 

work. Weõre hoping you can implement this in Java for us!  We 

may be adding more behavior in the future, so you nee
d to keep 

the design as flexible and maintainable as possible!

       - Mighty Gumball Engineers
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11 Controlling Object Access

Ever play good cop, bad cop? Youôre the good cop and you provide 

all your services in a nice and friendly manner, but you donôt want everyone 

asking you for services, so you have the bad cop control access to you.  Thatôs 

what proxies do: control and manage access.  As youôre going to see there are 

lots of ways in which proxies stand in for the objects they proxy.  Proxies have 

been known to haul entire method calls over the Internet for their proxied objects; 

theyôve also been known to patiently stand in the place for some pretty lazy 

objects. 
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The proxy now consists 

of two classes.
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