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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 yexible
designs that are maintainable

and that can cope with
change.
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Welcome to Design Patterns

Someone has already solved your problems. in this chapter,
youill learn why (and how) you can exploit the wisdom and lessons learned by
other developers whoive been down the same design problem road and survived
the trip. Before wefre done, welll look at the use and beneyts 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.
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Keeping your Objects in the Know

Donit miss out when something interesting happens!
Welve 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 itis incredibly useful. Before weire done, weill also look
at one to many relationships and loose coupling (yeah, thatts right, we said

coupling). With Observer, youill be the life of the Patterns Party.
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Decorating Objects

Just call this chapter 0Design Eye for the Inheritance
Guy.(') Welll re-examine the typical overuse of inheritance and youill learn how
to decorate your classes at runtime using a form of object composition. Why?
Once you know the techniques of decorating, youill be able to give your (or
someone elseis) objects new responsibilities without making any code changes

to the underlying classes.
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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. Youill learn
that instantiation is an activity that shouldnit always be done in public and can
often lead to coupling problems. And you donit want that, do you? Find out how

Factory Patterns can help save you from embarrasing dependencies.
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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 donit get
too comfortable; despite its simplicity from a class design perspective, weill
encounter quite a few bumps and potholes in its implementation. So buckle

upAthis onets not as simple as it seems...
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Encapsulating Invocation

In this chapter we take encapsulation to a whole new
level: welre going to encapsulate method invocation.
Thatis right, by encapsulating invocation we can crystallize pieces of computation
so that the object invoking the computation doesnit 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.
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Being Adaptive

In this chapter wefre 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 weire going to wrap some
objects with a different purpose: to make their interfaces look like something theyire
not. Why would we do that? So we can adapt a design expecting one interface to a
class that implements a different interface. Thatis not all, while weire at it weire going

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

Weive encapsulated object creation, method invocation,
complex interfaces, ducks, pizzas... what could be next?
Wetre going to get down to encapsulating pieces of algorithms so that subclasses can
hook themselves right into a computation anytime they want. Wefre even going to

learn about a design principle inspired by Hollywood.
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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
wouldnit be professional. Donit worry®in this chapter youill see how you can let
your clients iterate through your objects without ever seeing how you store your
objects. Youire also going to learn how to create some super collections of objects
that can leap over some impressive data structures in a single bound. Youire also

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

A little known fact: the Strategy and State Patterns were
twins separated at birth. Asyou 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. Hets often overheard telling his object

clients, fijust repeat after me, lIim good enough, lim smart enough, and doggonit...0
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Controlling Object Access

Ever play good cop, bad cop? Youire the good cop and you provide
all your services in a nice and friendly manner, but you donit want everyone
asking you for services, so you have the bad cop control access to you. Thatis
what proxies do: control and manage access. As youire 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;

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

objects.
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InvocationHandler

invoke()

¢ of two classes.

< The roxY now consists

Proxy InvocationHandler
request() invoke()
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