PHP Design Patterns in a
Nutshell

Janne Ohtonen / Satama

This presentation is for International PHP Conference 2007 - Spring Edition.

The subject of this presentation is to present shortly design patterns adapted for the
PHP.



international
Janne Ohtonen / Satama

conference PHP Design Patterns in a Nutshell
- spring edjtion -

Author

Educational background on information systems

Bachelor of Engineering, 2003; Bachelor of Science, 2007;
Master of Science, 2008

Occupational background
Software developer, systems specialist,
software analyst. Employer: Satama.
Main focus
PHP and web applications
Quality practices

Founded in 1997 Satama is already a leading digital services company. Our aim is
to combine talent and technology to make work and client dialogue simple, fun and
profitable. We help change the way you see your customers, how your customers
interact with you, and how people work.

It's in this context that we help companies find and talk to their customers. We do
this by making daily life and work simpler — and more fun. We envision a future in
which everyday tasks will be as entertaining as games.

At Satama, we believe in focusing completely on our customers — and their
customers. Sales and Marketing led companies are future winners. We know how to
identify your critical opportunities, and help you turn them into good business. And
we know how to help you keep the business you have.

Satama has helped hundreds of its clients to execute pivotal change. To mention
few: Nokia, TUI Nordic, TeliaSonera and Vodafone have placed significant trust in
us.

There are approximately 350 experts in the Satama Group. Satama’s crew is ready
to meet new challenges in the ideation, planning and execution phases of projects
for lifting marketing and productivity — regardless of the media.

More information about Satama from: http://www.satama.com
More information about Janne Ohtonen from: http://janne.ohtonen.fi



international
Janne Ohtonen / Satama

conference PHP Design Patterns in a Nutshell
- spring edjtion -

Introduction

General repeatable solution to a commonly occurring problem in
software design

Not a finished design that can be transformed directly into code
Problem-based pattern classifications include:

Fundamental patterns

Creational patterns, which deal with the creation of objects

Structural patterns that ease the design by identifying a simple
way to realize relationships between entities.

Behavioral patterns that identify common communication
patterns between objects and realize these patterns.

Concurrency patterns

In computer science, a design pattern is a general repeatable solution to a
commonly occurring problem in software design. A design pattern is not a finished
design that can be transformed directly into code. It is a description or template for
how to solve a problem that can be used in many different situations. Object-
oriented design patterns typically show relationships and interactions between
classes or objects, without specifying the final application classes or objects that are
involved. Algorithms are not thought of as design patterns, since they solve
computational problems rather than design problems.

Not all software patterns are design patterns. Design patterns deal specifically with
problems at the level of software design. Other kinds of patterns, such as
architectural patterns, describe problems and solutions that have alternative
scopes.

Source: http://en.wikipedia.org/wiki/Design_pattern_(computer_science)
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The Active Record Pattern

Handling of database related matters in a
simple way with classes

Interaction with database joined with class
doing it (CRUD actions), object instance is
tied into a row in a database

Cons: couples application code with
database, manages only one row from DB

This is the simplest design pattern for handling database related things with PHP. It
interacts with the database directly and simply. There are other design patterns too
to use for database interaction: Table Data Gateway pattern and Data Mapper. You
should check also PHP interface to database called PDO (http://fi.php.net/pdo).

This is possibly the simplest way to refactor your code from procedural
programming to object-oriented. You just make a class that handles all the
database interaction and then use it in your application. This can cause in bigger
projects cumbersome database classes with lot of code.

Example code for the Active Record pattern:

class DatabaseHandlerForExampleClass {
private $connection;
private $fieldl;
private $field2;
public function __construct($conn) {
$this->connection = $conn;
}

public function save() { /* save row into table */ }
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The Adapter Pattern

Converts the interface of a class into
another interface that is expected
Can be used:
to separate 3rd party components from code
to protect against interface changes
to change the interface of an existing class
An object adapter enables adapter to work W|th

The Adapter pattern can be used to separate third-party components and objects
from your code. That can be very useful especially in situations, where the 3rd party
components ought to be changed in the future. Naturally, you want to avoid
changing the application code, because that can lead to incompatibilities with other
code, so Adapter pattern can be used in-between the application and 3rd party
components to avoid such situations.

Example code for the Adapter pattern:

class AdapterForThirdPartyComponentClass {
private function __construct() { }
public static function getThirdPartyComponent($version = false) {
switch($version) {
case “version2”: return newThirdPartyComponentVer2();
default: return newThirdPartyComponent();
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The Chain-of-Command Pattern

/ The Chain of Responsibility P.

Routes messages, commands, requests,
etc. through sets of handlers

Handlers can decide whether they handle
the requests

If handler takes the request, the process
stops

The chain-of-command pattern (also called the chain of responsibility pattern)
routes a message, command, request, or whatever you like through a set of
handlers. Each handler decides for itself whether it can handle the request. If it can,
the request is handled, and the process stops. You can add or remove handlers
from the system without influencing other handlers.

The chain-of-command pattern can be valuable in creating an extensible
architecture for processing requests, which can be applied to many problems.

Source: http://www-128.ibm.com/developerworks/library/os-php-designptrns/
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The Data Mapper Pattern

Minimizing coupling between application’s classes and
database

Needs a class that maps object attributes to database
table fields

Transfers data between objects and database (allowing
persistency for object

save($obj)
insert($obj) Database
update($obj)

The Data Mapper pattern is designed to detach the application code from the
database structure. This way changes in database won't necessary affect the code
immediately.

The key point in Data Mapper is the mapper itself that maps the database data to
application data. This can be achieved by many means like hard coding the
mapping into mapper or putting the mapping into some XML file and reading from it.

Example code for the Data Mapper pattern:

class ExampleDataMapper {
private $connection;
public function __construct ($conn) { $this->connection = $conn; }
public function save($dataObject) { /* saves the data object*/ }
public function delete($dataObiject) {
/* deletes from database according to data object*/

}
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The Decorator Pattern

Makes possible to attach new
responsibilities to an object dynamically

Alternative to subclassing for adding
functionality

Decorator object has the reference to an
object and recreates the public interface

Structurally similar to the Proxy pattern

If you end up into subclass mess, where you have several subclasses, then you
should consider using Decorator pattern. It is a good alternative for subclassing
especially, when subclasses have same base class. Decorator pattern also helps to
avoid repetition of the code and great number of subclasses.

Decorator class sort of enhances the actual class, which is missing some properties
that need to be added. Also good thing in Decorator classes is that you can chain
them and get that way the end result. Decorators do not care about the subclasses,
because they have their own implementation. So, Decorators have in a way a lot of
common with Proxies.
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The Facade Pattern

Provides a unified simple interface to a set
of interfaces in a subsystem

Makes subsystem easier to use through
higher-level interface

Decouple subsystem from clients and
other subsystems -> independece and

The Facade pattern is for providing simple interface to more complex subsystems. It
helps also to hide the implementation behind the Facade, so that the client objects
do not need to see all their complexity.

Another good reason is to separate the subsystem from the client code, so that it is
easier to replace and update the subsystem, especially if it is 3rd party (compare to
the Adapter pattern). It does not prevent the clients that need more complex
connections to subsystem from doing it, because it just provides simpler interface
for the subsystem as an addition.
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The Factory Pattern

Defines an interface for creating new objects

Centralizes and encapsulates the creation
process of object

Use when class wants its subclasses to specify
the objects it creates

Provides hooks for subclasses and connects
parallel class hierarchies

Very useful pattern

The Factory pattern is designed for encapsulating the instantiation of objects. This
way it is possible to put all the details that are involved with creating a new object
into one place and hidden from the usage of the object.

Some classes may be very complicated to instantiate and it would be very unwise to
put that instantiation code in each place, where the object is needed. Therefore it is
better to encapsulate the instantiation and concentrate the code into one place.
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The lterator Pattern

Provides access to the contents of a collection
without revealing its underlying structure

Can support multiple traversals (forward,
backward, every second, etc.)

Polymorphic iteration through uniform interface
Very commonly used (cursors, iterators ...)

Iterator pattern is intended for handling some amount of objects in collections
without revealing the actual implementation of the collection. In PHP there is a very
profound collection of functions available for handling arrays that are collections of
objects. So, that is a good reason for using them as base for iterators in PHP.

To make your own iterator you have to have a Factory for the collection (see the
Factory pattern), which creates a new instance of the iterator. The iterator has to
implement the interface for first(), next(), currentitem() and isDone(), which are used
to handle advancing in the collection.

It is also possible to make Variant Iterator, which has next, currentltem and isDone
put together into one method next(). There are many ways to realize that kind of
behavior with PHP. Filtering Iteration means that you have somehow selected,
which items to represent from the collection (for example you can give objects types
and have many collections inside the iterator).

Sorting Iterator gives capability to give out the elements from the iterator in a certain
order.

10
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The Mock Object Pattern

Simulates behavior of an object

Mock object has the same interface as the
real object (which is not realized yet), but
doesn’t provide the functionality

Very useful in development phase

This design pattern is intended to help testing and developing objects that depend
on other objects that do not exist yet. It is very handy for developing one part of the
application, which is dependent on the other. The idea is to make Mock Object that
has the same interface than the actual object, but does not contain the actual
realization of the object but has some simple pre-programmed responses and
possible debug code.

Imagine a situation, where you have divided the application in to two parts and you
are realizing the other part and someone else is realizing the other. You have
agreed the interfaces that you use and for some reason you develop the application
a bit faster than the other. Then you make Mock Objects that simulate the other
person’s objects behind the interface and you are able to test and develop your
application despite the other half. Then when you get the real objects, you just
replace your Mock Objects with the real ones.

11
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The Model-View-Controller P.

Separates application into three parts:
Model (business logic)
View (presentation of information)
Controller (handles application flow)
Very useful in web applications (you can
separate PHP code and HTML)

For example: Smarty (http://smarty.php.net)

M od AR el

This design pattern is meant for separating you application business logic from the
views that show the results and ask for the input from user. The application is
divided into three parts: model, view and controller. Each part has a specific task to
do. This pattern is more like conceptual guideline than actual coding pattern. Let's
go through each part from the MVC pattern:

Model is the brains of the application. It contains the code for business logic and
more complex operations in application. Both View and Controller may ask Model
for information or processing, so it acts also as information medium. Model does not
have any presentation- or request related features. There can be different kinds of
models: Simple Domain Model and Rich Domain Model.

Controller takes in all the requests and controls the Views that show the results. It
may ask from Model more information or processing and then according to result
show different Views.

View is the actual view that is shown to user. It may ask information from the Model
to show. Views can be normal views or Template Views when templates are used
and processed through template engines.

12
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The Mono State Pattern

All of the class instances have same
global state -> any instance of the
class returns the same information

Similar to Singleton pattern

Can be used for example for
application configuration

This design pattern is meant to be used in situations, where objects need to have
same common global state meaning that each instance from same object returns
the same information in each instance. This feature can be used for example in
configuration classes.

Example code for the Mono State pattern:
class ApplicationConfig {
private $state;
public function __contruct() {
$key ="' ApplicationConfig_state_key_';
If(lisset($_SESSION[$key]) or lis_array($_SESSION[$key])) {
$_SESSION[$key] = array();
}

$this->state = $_SESSION[$key];
}
public function setState($newState) {
$this->state = $newState;
}
public function getState() {
return $this->state;

}

13
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The Observer Pattern

Dependency between objects, so that if
one is changed, others will know about it

Use if
abstraction has two aspects depending on each other
change of an object requires changes to others
object has to notify other objects that it doesn’t know

Observerable -> observers

This pattern is used to allow connections between objects that are interested about
each other. The Observable class notifies the Observer classes, when change
occurs. The Observers can react to change as they are designed. One good side is
also that Observers can connect and disconnect to Observable class as they wish,
so this way Observable class is not responsible for the actions that Observers take.
Example code for the Observer pattern:
class TestObservable {
protected $observers = array();
public function attachObserver($observer) {
$this->observers[] = $observer;
}
public function detachObserver($observer) {
[* remove observer from array*/
}
public function notifyObservers() {
[* call ->update($this) for each observer */

}
}

class TestObserver {
public function update($testobservable) {
/* Do whatever observer does with testobservable */
}

}

14
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The Proxy Pattern

Provides access to an object without
providing the object directly

Proxy is between the client and subject
objects

Saves the cost of object creation until
actually needed

Proxy types: remote, virtual, protection, smart
eference _ -

Proxy is located between the subject and client objects. It can have some
functionality like enhanced security (protection proxy), connections to remote site
(remote proxy), lazy instantiation of subject (Lazy Instantiating Proxy) or
connections to local resources (virtual proxy). In its simplest form it just passes
through the calls from client object to subject object.

Example code for the Proxy pattern:

class Subject {
public function ___construct() { }
public function doSomething() {}
}
class ProxySubiject {
protected $subject;
public function __construct() {
$this->subject = new Subject();
}
public function doSomething() {
[* for example first check the security, then do the subject */
$this->subject->doSomething();

15
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The Registry Pattern

Stores and retrieves references to
objects

Helps to avoid global data
Can be encapsulated into Singleton

Several variations how to implement
In PHP (for example with array)

The Registry pattern is designed for accessing several objects through one object,
which works as a registry for the other objects. There are different ways to
implement this behavior, but arrays are very efficient in PHP and they can function
as a base for object registry.

Example code for the Registry pattern:

class Registry {
private $store = array();
private function __construct() {}
public function isValid($key) {
return array_key_exists($key, $this->store);
}

public function get($key) {
If($this->isValid($key)) return $this->store[$key];
return null;
}
public function set($key, $obj) { $this->store[$key] = $obj; }
public function getinstance() {
static $instance = array();
if(!Sinstance) $instance[0] = new Registry();
return $instance[0];
}

}

16
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The Singleton Pattern

Makes sure that class has only one
Instance and gives access to it

Helps to avoid the use of globals in
PHP (reduces name space)

Can be subclassed and extended with
instantiating specialized subclass

This design pattern is used to get always the same instance from the class. This
can be used to avoid global attributes and creating new instances from the class
without obvious benefit. Usually Singleton objects have private constructor and the
instance is got through a method designed for getting it.

Example code for the Singleton pattern:

class ExampleSingletonClass {
private $instance;
private function __construct() { }
public function getinstance() {
If('$this->instance) $this->instance = new ExampleSingletonClass ();
return $this->instance;

You have to be careful when using Singleton classes, so that you don’t loose the
original idea behind the design pattern.

17
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The Specification Pattern

Encapsulates business logic, so that it is easier
to adapt and reuse
Designed to validate and select

Validation makes sure that object satisfies a certain
criteria

Selection identifies objects of a collection that satisfy
a certain criteria

The Specification pattern is designed for encapsulating business logic, so that it is
easier to adapt and reuse. The idea is to either validate the object to satisfy certain
criteria or to identify specific objects from a collection with given criteria. There are
many ways to do this specification and it can be divided into three sections called:
Hard Coded Specification, Parameterized Specification and Composite
Specification.

The Hard Coded Specification means that the condition that satisfies the object
criteria is hard coded into specification object. For example if you have to get people
older than 40 years old who are female, then you would code that into specification
class.

In Parameterized Specification you can give the criteria for the specification class
that is used to search the people that have the given age and gender. So, it makes
the specification class a little bit more usable but on the other hand also a little bit
more complicated.

18
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The State Pattern

Allows object to alter its behavior, when
object’s internal state has changed

Use if object’s behavior depends on its
state, which can be changed on the fly
Makes state transitions of object explicit
State objects can be shared

Can be used to replace switch() statement

Difference between the State and Strategic patterns is that in State pattern you
change the behavior of the object according to its state, where in Strategic pattern
the behavior is set in the construction phase. So, State pattern is more dynamic
than the Strategic.

Example code for the State pattern:

class Human {
private $currentGoingMethod = 'Car’;
private $feelsLike = 'going’;
public function doWhatHumanFeelsLike() {
If($this->feelsLike == 'going’) {
$goMethod = new $this->currentGoingMethod . 'Class’;
$goMethod->go();
}

}
public function setCurrentGoingMethod($method) {

$this->currentGoingMethod = $method;

}
}

If the current going method is set to Car, then the Human goes by car. And the state
of the going method could be changed for example through setCurrentGoingMethod
method.

19
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The Strategy Pattern

Allows objects to vary its behavior
independently from clients that use it

Use when class has multiple
implementations and instance can
dynamically choose, which one to use

Separates object from its algorithms
Uses OOP idea of polymorphism

This pattern is designed for simplifying the code in cases, where the object has to
act several ways depending on its use. In Strategy Pattern the object’s use is
specified in construction phase.

For example if you have a object called Human and it has method go. Then you
have several choices for going by car, by walk, etc. Then you could have method
go($method) and then inside the method you could have switch case that does
what ever that method does for each type separately. But you can also make new
class for each method and then in go -method call for the one that you are using.

Example code for the Strategy pattern:
class Human {
public function go($method = 'Car’) {
$goMethod = new $method . 'Class’; //new CarClass or WalkClass
$goMethod->go(); //Do the actual going instead of messy switch-case
}
}
So, instead of having a messy switch case where the actual “going” is done, you
now instantiate a new class, which is meant for this purpose. This way, if there are
some changes in that method, you find it easily and won't affect other code by
accident. Of course, the class has to have appropriate interface.

20
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The Table Data Gateway P.

Like Active Record pattern, but for
database table

Consentrates on collection of rows
(tuples) instead of just one row

Abstracts a single table

Difference to the Active Record pattern is that this pattern focuses more on tables,
which are collections of rows (tuples) when the Active Record pattern focuses on
rows as the name also implies. Thus, this abstracts a single table, when the Active
Record pattern abstracts a single row.

Example code for the Table Data Gateway pattern:

class SomeTableGateway {
private $connection;
public function ___construct($conn) {
$this->connection = $conn;
}
public function getAll() {
[* select * from table and return as array */

}
public function add($field1, $field2) {

/* insert fields into table */

}
}
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The Value Object Pattern

Value objects are things like numbers, dates,
monies and strings.

They are small objects, which are used quite
widely. Identity is based on their state rather
than on their object identity.

Makes objects immutable; new instance is
returned if value is changed

Notice that implementation is different in PHP4
and PHP5

This design pattern is intended to make the object works as immutable. It means
that the original object is never changed after initialization and when changes are
done, new instance is returned. The values of the attributes in object are set
through constructor and there does not exist any setters (getters may be, since they
do not change anything).

Most important things for creating an immutable object are: 1. Protect the attributes
so, that it is not possible to set them directly. 2. Set the attributes in constructor 3.
There cannot be any setters or other functions that change the values of attributes
without returning new instance

Example code for the Value Object pattern:

public function add($newValue) {
$this->amount += $newValue;
}

>

public function add($more) {
return new ExampleClass($this->amount + $more);
}

22
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The Visitor Pattern

Allows you to define new operation without
changing the classes of the elements on
which it operates

Makes adding of new operations easy

Visitor gathers related operations and
separates unrelated ones from object
structure

Allows visiting across class hierarchies

This pattern can be seen as a dependency inverse of the Strategy pattern. It means
that the visited component is not aware of the actual implementation behind some
functionality that is described with interface. The component only knows it has been
passed a visitor object and that it must call for particular method. Thus, the Visitor
pattern takes the components off the context and encapsulates the context-specific
functionality within visitor implementations.

Example code for the Visitor pattern:

abstract class GoingMethodComponent {
public function visit (GoingMethodComponent $comp) {
$method = 'visit' . get_class($comp);
$this->$method($comp);
}

public abstract function visitCarClass ();
}
class CarClass extends GoingMethodComponent {
public function ___construct() { /* Do what car class constructor does */ }
public function visitCarClass() {
/* This is called to do what car class does */
}

}

23
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How to take in use?

Get an idea what design patterns are and
how they can help you

Get more information about design
patterns, so that is available when needed

If you recogniza a situation, where
patterns could help, look in to it in more
detail

Apply when appropriate

One way to take design patterns in use is first to get a general idea what design
patterns are and which ones are available. When you get that information into "back
of your head”, you can then later on look into design patterns more deeply when
needed. If you have some problem that feels like generic problem, then probaply
there are are design patterns available to give you ideas, how to solve the situation.

24
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More information

http://www.php.net

http://en.wikipedia.org/wiki/Design pattern (com
puter science)

Several websites available

phplarchitect’s Guide to PHP Design Patterns

Gamma et al. - Design Patterns: Elements of
reusable Object-Oriented Software

Websites:

- http://mww.php.net

- http://mww.phppatterns.com

- http://mww-128.ibm.com/developerworks/library/os-php-designptrns/
- http://en.wikipedia.org/wiki/Design_pattern_(computer_science)

- http://www.fluffycat.com/PHP-Programming-Design-Patterns/

- http://mww.martinfowler.com/eaaCatalog/index.html

Books:

- php | architect’s Guide to PHP Design Patterns

- Gamma et al - Design Patterns: Elements of resusable Object-Oriented Software
- Herrington Jack - PHP Hacks
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Thank you!

Any questions or comments?

Please, send some feedback to:
janne.ohtonen@satama.com

Contact details for Satama can be found from: http://www.satama.com

Contact information for Janne Ohtonen can be found from: http://janne.ohtonen.fi
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