


7 Design patterns

Not long ago, I was trying to get my son, age five, to ski. It started well: he saw his older sister skiing down a
mild slope, and immediately became eager to show us how easily he could do the same thing.

He couldn’t, though. He insisted on putting his skis on in the middle of the slope, and immediately fell
flat on his back. I told him it was a nice try, but he disagreed. He had simply lost all interest. I suggested we
go lower where it was less challenging. Instead he insisted on going to the top. I humored him and we went
up. He had one look down the slope and said, “it’s scary.”

Of course it was scary. Of course he refused to try it.

I finally persuaded him to do it at the very bottom where the surface was almost flat. Better than nothing,
I told myself.

Afterward, I started to ponder the cognitive limitations of a five-year-old. At that age, a child is capable of
learning the skill. He’s OK with the “how,” but the “why” is beyond his ken. The idea that it will be more
fun later if he takes the time to practice is meaningless to him. So is the concept that there is some middle
ground between scary (the fear of falling) and boring (trudging across a flat field of snow as if wearing
snowshoes).

This may seem like an odd introduction to design patterns, but the thing is, “why” is an important
question when applying patterns. You can learn how to implement them, but if you don’t know what good
they are and in what situations to apply them, you may well do more harm than good by using them.

Much of the literature on software design nowadays focuses on design patterns. Design patterns are an
attempt to make the principles of good object-oriented design more explicit. Patterns are defined as “a
recurrent solution to a problem.” But using them is not as simple as following a cookbook recipe. Applying a
pattern can be daunting, since the description in a book is usually somewhat abstract and you have to figure
out how exactly to use it in a situation that is different from the example given in the book.

As we've already hinted, an even greater challenge is discovering when you have the problem that the
pattern is supposed to solve. Unless your requirement is extremely similar to an example you've seen, it’s
seldom obvious. And there are lots of situations in which you can use a design pattern but would be better off
not doing it because you don’t need the extra flexibility that the pattern provides. For instance, the book
Design Patterns [Gang of Four] describes a pattern called Command, which involves creating an object-
oriented class for each type of command in your program. So if you have an Edit command, you write a class
called EditCommand and when you want to run the command, you instantiate the class and run a method
that does whatever the command is supposed to do:

Seditcommand = new EditCommand;
Seditcommand->execute () ;

But why? You don’t need a separate class just to execute a command. A simple function will do. (Even in
strict object-oriented languages such as Java, you don’t need a class for each command, just a method.)

Then what’s the point? According to the book, the intent of the Command pattern is to encapsulate a
request as an object so that you can “parameterize clients with different requests, queue or log requests, and
support undoable operations.” There are other suggestions as well for when the Command pattern is
applicable. But if you don’t need to do any of those things, creating command objects probably won’t do you
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any good. Unless using the pattern actually results in code that is simpler, has less duplication, or is easier to
understand, it may be better to steer clear of it.

Martin Fowler says, “I like to say that patterns are ‘half baked,” meaning that you always have to figure
out how to apply it to your circumstances. Every time I use a pattern I tweak it a little here and there.” The
converse is also often the case. If I've developed a design, partly by designing it first and partly by refactoring
it, I often find that it can be described by a pattern, or several patterns, without matching any of them exactly.

The problem with many applications of design patterns is that the designers haven’t taken the time to
compare the design with one without the pattern or with one that uses a different pattern.

In this chapter, we will look at some of the more basic design patterns, primarily from the book Design
Partterns [Gang of Four]. The selection of patterns is necessarily somewhat arbitrary. Whole books have been
written about patterns, so it’s impossible to cover them all. The ones we will see in this chapter are Strategy,
Adapter, Decorator, Null Object, Iterator, and Composite. Several others will be covered in later chapters.

7.1 Strategy

The Strategy pattern is crucial, perhaps the most crucial pattern in modern object-oriented design. It’s about
creating pluggable, replaceable, reusable components. One example of this is the Template object described in
the section on the single-responsibility principle in the previous chapter. If we pass the File and TemplateData
objects into the constructor as suggested, we are getting close to a Strategy pattern.

For a more complete, yet still simplistic, example of the Strategy pattern, let’s implement a basic example
from earlier chapters using this pattern. This is a simplistic example, and the Strategy pattern is overkill in this
case. But the example shows how the Strategy pattern is implemented and how it can be an alternative to
implementation inheritance. We'll study the basic mechanics using “Hello world.” The example is too simple
to be meaningful in the real world, so in addition we’ll discuss its usefulness in real situations.

The Strategy pattern will also recur in many contexts in later chapters.

7.1.1 “Hello world” using Strategy

Figure 7.1 shows the class diagram for the example shown in chapter 2. The parent class, HtmlDocument,
implements the generic features represented by the start and end tags of the HTML document. The
HelloWorld child class implements the specific features, represented by the actual content of the document.
So to generate something other than a greeting, say an announcement, we can add another child class that
generates the content of an announcement.

HtmlDocument

getHtml()
Hellowoaorld Announcement

getContents() getContents()

Figure 7.1 Class diagram of the simplistic HelloWorld example with related classes added
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HtmlDocument .| HtmIContentStrategy
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getHtml{() getContents()
HelloWorldStrategy AnnouncementStrategy
getContents() getContents()

Figure 7.2 HelloWorld as a Strategy class

We can move the getContents () method to a Strategy object instead. Instead of using a subclass of
HtmIDocument, we can use HtmlDocument configured with a Strategy object instead. In UML, this looks
like figure 7.2.

This may look impressive; it’s hard to tell from the UML diagram that it represents totally unnecessary
complexity. We are just using it to make sure we understand the mechanical aspects of the pattern.
HtmlContentStrategy might as well be an abstract class, but I've defined it as an interface to make it clear that
it doesn’t need to contain any working code. This means that there is no implementation inheritance left in
the design.

But what does it look like in code? The HtmlDocument class still generates the start and end of the
document. But rather than get the content from a method that’s implemented in a subclass, it gets it from the
Strategy object.

class HtmlDocument {
private S$strategy;

public function __ construct ($strategy) {
Sthis->strategy = S$strategy;

public function getHtml () {
return "<html><body>".S$this->strategy->getContents() .
"</body></html>";

We want to be able to plug different Strategy objects into the HtmlDocument object. So the
HemIDocument object needs a consistent way to call the Strategy object. In other words, it needs a consistent
interface, which is defined by an interface.

interface HtmlContentStrategy {
public function __ construct (Sname) ;
public function getContents() ;

Now any HtmlDocument object will be able to use any Strategy object that implements this interface,
since all it requires is the ability to call the getContents () method.

But wait a minute. What about the constructor? The interface defines that, too. The Strategy object for
generating the “hello world” message needs the world name as an argument to the constructor. Are we sure
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that other Strategy objects for generating HTML content will also need the same thing? 'm afraid not; in
fact, I fear that they will need all sorts of other information to do their jobs.

What do we do about that? It’s simple; we just eliminate the constructor from the interface. Since the
HtmIDocument class doesn’t instantiate the Strategy class, all objects that implement the interface can be
used even if their constructors differ. So the interface just needs the getContents () method:

interface HtmlContentStrategy {
public function getContents() ;

}
Now we can implement the “hello world” feature as a Strategy class:

class HelloWorldStrategy implements HtmlContentStrategy {
var Sworld;
public function __ construct (Sworld ) {
Sthis->world = Sworld ;
}

public function getContents () {
return "Hello ".S$this->world ."!";

}

What this class does is trivial, but the pattern is extremely useful in more complex situations.
7.1.2 How Strategy is useful

Using Strategy in place of implementation inheritance is the way to create pluggable components and is useful
in implementing the open-closed principle.

The most important reason for this is the fact that parent and child classes are highly coupled. They
depend on each other in ways that are not necessarily obvious. An object that belongs to a class hierarchy can
call a method from any class in the hierarchy (unless it is a private method) simply by using $this. And
$this gives no clue as to which of the classes in the hierarchy the method belongs to.

Contrast this with the situation in which an object holds a reference to an object that is not part of an
inheritance hierarchy. Let’s say we have a User object that contains an Address object. In a method in the user
object, we can call a method on $this or $this->address. In either case, it is clear which class the
method belongs to. And unless we give the User object a reference to the Address object, the Address object is
unable to call methods belonging to the User object (except by creating a new User object). So we have a one-
way dependency; this makes it much more likely that we can reuse the Address class in another context. This
means that the classes are much easier to disentangle than a parent and a child class that may use each other’s
methods freely.

This shows why there is high coupling, but this high coupling can also be convenient, since it’s easy to
use all those methods.

Strategy can be used in so many different situations that it is almost impossible to narrow its range of
application. It can be applied to express almost any difference in behavior.

While Strategy is about pluggable behavior for a class, the next pattern—Adapter—is about changing the
interface of an existing class to make it pluggable in a different context than its original one.
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7.2 Adapter

The Adapter pattern is typically used to retrofit a class with an altered API. You may need a different API to
make it compatible with another, existing class. Or perhaps the original API is too cumbersome and hard to
use.

An Adapter is extra complexity, so if you can, it might be better to refactor the original class so it gets the
API you want in the first place. But there might be good reasons why you can’t or don’t want to do that.
Some of the reasons may be:

. The class is already in use by many clients, so changing its interface will require changing all the
clients.
. The class is part of some third-party software, so it’s not practical to change it. You can, of course,

change open-source software, but that means you’re in trouble when the next version arrives.

In an ideal world, you might get to design everything for yourself and redesign it when necessary. Then
you would rarely need Adapters, if ever. But in the real world, they become necessary because of constraints
such as these.

In this section, we’ll start with an extremely simple example, moving from there to an example showing
how to adapt real template engines. Then we’ll see an even more advanced example involving multiple classes.
Finally, we’ll discuss what to do if we need compatibility between several different interfaces so that a more
generic interface is required.

7.2.1 Adapter for beginners

Sometimes all you need to do when creating an Adapter is change the names of methods. This is easy. If we
have a template class with the method assign ()and we want the name set () instead, we can use a
simple Adapter that just delegates all the work to the template class.

Take our “simplest possible template engine” example, the Template class from the previous chapter. It
has the methods set () and asHtml (). What if we want to use the names Smarty uses instead:
assign() and fetch ()? The example in listing 7.1 shows how this can be done.

Listing 7.1 The Simplest possible template adapter class
class SimpleTemplateAdapter
private Stemplate;

public function _ construct(Stemplate) {
Sthis->template = Stemplate;
}

public function assign($var, Svalue) {
Sthis->template->set (Svar, $value) ;

}

public function fetch() {
return $this->template->asHtml () ;

}
}
To use this class, all we have to do is wrap the template object in the adapter by passing it in the
constructor:

Chapter 7 of PHP in Action


www.manning.com/affiliate/idevaffiliate.php?id=221_65

tricky thing that needs to be smoothed over. If we assume that the template only needs a single template file
name in some form, the generic interface might just require the file name without the extension and add the
extension automatically.

Adapter is a pattern that works by wrapping an object in another. A Decorator also does that, but for a
different purpose.
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