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This is a collection of known design patterns and some sample code how to implement them in PHP. Every pattern has
a small list of examples.

I think the problem with patterns is that often people do know them but don’t know when to apply which.
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cAPiToLo 1

Patterns

The patterns can be structured in roughly three different categories. Please click on the title of every pattern’s page
for a full explanation of the pattern on Wikipedia.

1.1 Creazionali

Iningegneria del software, un design pattern creazionale si occupa della creazione di oggetti in base al contesto. Quando
si crea un oggetto con tecniche basilari,si pud incorrere nell’aumento della complessita del design. I pattern creazionali
risolvono questo problema controllando in qualche modo la creazione di questo oggetto.

1.1.1 Abstract Factory
Scopo
Crea una serie di oggetti correlati o dipendenti tra loro senza specificare le loro classi concrete. Solitamente le classi

create implementano tutte la medesima interfaccia. Il client che usa I’Abstract Factory non conosce come questi oggetti
vengano creati ma solamente come vanno assemblati insieme.
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Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

WriterFactory.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

interface WriterFactory

{
public function createCsviiriter(): Csviiriter;
public function createlsonWriter(): JsonWriter;
}
CsvWriter.php
<?php

namespace DesignPatterns\Creational\AbstractFactory;

interface Csviiriter

{

public function write(array $line): string;

}

JsonWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

interface JsonWriter

{

public function write(array $data, bool $formatted): string;

}

UnixCsvWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

class UnixCsvliriter implements CsvWriter

{
public function write(array $line): string
{
return join(',', $line) . "\n";
3
3
UnixJsonWriter.php

1.1. Creazionali
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class UnixJsonWriter implements JsonWriter

{

public function write(array $data, bool $formatted): string
{
$options = 0;
if ($formatted) {
$options = JSON_PRETTY_PRINT;
}
return json_encode($data, $options);
}
}
UnixWriterFactory.php
<?php

namespace DesignPatterns\Creational\AbstractFactory;

class UnixWriterFactory implements WriterFactory

{

public function createCsviiriter(): CsviWiriter

{

return new UnixCsvWriter();

}

public function createlsonWriter(): JsonWriter

{

return new UnixJsonWriter();

}

WinCsvWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinCsviiriter implements Csviiriter

{

public function write(array $line): string

{

return join(',', $line) . "\r\n";

}
}
WinJsonWriter.php
6 Capitolo 1. Patterns
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinJsonWriter implements JsonWriter

{
public function write(array $data, bool $formatted): string
{
$options = O;
if ($formatted) {
$options = JSON_PRETTY_PRINT;
}
return json_encode($data, $options);
3
}
WinWriterFactory.php
<?php

namespace DesignPatterns\Creational\AbstractFactory;

class WinWriterFactory implements WriterFactory

{
public function createCsvWriter(): CsviWriter
{
return new WinCsvWriter();
}
public function createlsonWriter(): JsonWriter
{
return new WinJsonlWiriter();
}
}
Test

Tests/AbstractFactoryTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\AbstractFactory\Tests;

use DesignPatterns\Creational\AbstractFactory\Csviiriter;
use DesignPatterns\Creational\AbstractFactory\JsonWriter;
use DesignPatterns\Creational\AbstractFactory\UnixWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WinWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WriterFactory;
(continues on next page)
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(continua dalla pagina precedente)

use PHPUnit\Framework\TestCase;

class AbstractFactoryTest extends TestCase

{
public function provideFactory()
{
return [
[new UnixWriterFactory()],
[new WinWriterFactory()]
i[E
}
Vi
* @dataProvider provideFactory
:':/
public function testCanCreateCsvWriterOnUnix(WriterFactory S$writerFactory)
{
$this->assertInstanceOf(JsonWriter::class, $writerFactory->createlsonWiriter());
$this->assertInstanceOf(CsvWriter::class, $writerFactory->createCsviiriter());
}
}

1.1.2 Builder

Scopo

Un Builder ¢ un’interfaccia che costruisce le parti di un oggetto complesso

A volte se il builder ¢ a conoscenza di cosa sta costruendo, questa interfaccia puod essere modellata come una classe
astratta con metodi predefiniti (alias adapter).

Se ’oggetto da costruire possiede una gerarchia complessa, analogamente varra la stessa cosa per i builder

Nota : I Builder spesso hanno un interfaccia fluente come ad esempio il mock builder di PHPUnit

Esempi

e PHPUnit: Mock Builder

8 Capitolo 1. Patterns
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Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

Director.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Vehicle;

/7’::'.‘
* Director is part of the builder pattern. It knows the interface of the builder
* and builds a complex object with the help of the builder

* You can also inject many builders instead of one to build more complex objects
7':/

class Director
(continues on next page)
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(continua dalla pagina precedente)

{
public function build(Builder S$builder): Vehicle
{
$builder->createVehicle();
$builder->addDoors();
$builder->addEngine() ;
$builder->addWheel O ;
return $builder->getVehicle();
}
}
Builder.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\Builder;
use DesignPatterns\Creational\Builder\Parts\Vehicle;

interface Builder

k public function createVehicle(): void;
public function addWheel(): void;
public function addEngine(): void;
public function addDoors(): void;
public function getVehicle(): Vehicle;

3

TruckBuilder.php

<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Door;
use DesignPatterns\Creational\Builder\Parts\Engine;
use DesignPatterns\Creational\Builder\Parts\Wheel;
use DesignPatterns\Creational\Builder\Parts\Truck;
use DesignPatterns\Creational\Builder\Parts\Vehicle;

class TruckBuilder implements Builder

{

private Truck $truck;

(continues on next page)
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public function addDoors(): void

(continua dalla pagina precedente)

{
$this->truck->setPart('rightDoor', new Door());
$this->truck->setPart('leftDoor', new Door());
3
public function addEngine(): void
{
$this->truck->setPart('truckEngine', new Engine());
1
public function addWwheel(): void
{
$this->truck->setPart('wheell', new Wheel());
$this->truck->setPart('wheel2', new Wheel());
$this->truck->setPart('wheel3', new Wheel());
$this->truck->setPart('wheel4', new Wheel(Q));
$this->truck->setPart('wheel5', new Wheel());
$this->truck->setPart('wheel6', new Wheel());
}
public function createVehicle(): void
{
$this->truck = new Truck(Q;
}
public function getVehicle(): Vehicle
{
return $this->truck;
}
}
CarBuilder.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Door;
use DesignPatterns\Creational\Builder\Parts\Engine;
use DesignPatterns\Creational\Builder\Parts\Wheel;
use DesignPatterns\Creational\Builder\Parts\Car;
use DesignPatterns\Creational\Builder\Parts\Vehicle;

class CarBuilder implements Builder
{

private Car $car;

public function addDoors(): void

(continues on next page)
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(continua dalla pagina precedente)

{
$this->car->setPart('rightDoor', new Door());
$this->car->setPart('leftDoor', new Door());
$this->car->setPart('trunkLid', new Door());
}
public function addEngine(): void
{
$this->car->setPart('engine', new Engine());
}
public function addWheel(): void
{
$this->car->setPart('wheellF', new Wheel());
$this->car->setPart('wheelRF', new Wheel());
$this->car->setPart('wheellLR', new Wheel());
$this->car->setPart('wheelRR', new Wheel());
3
public function createVehicle(): void
{
$this->car = new CarQ);
3
public function getVehicle(): Vehicle
{
return $this->car;
3
3
Parts/Vehicle.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\Builder\Parts;

abstract class Vehicle

{
final public function setPart(string $key, object $value)
{
}

Parts/Truck.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
(continues on next page)
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class Truck extends Vehicle

{
}

(continua dalla pagina precedente)

Parts/Car.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Car extends Vehicle

{
}

Parts/Engine.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Engine

{
¥

Parts/Wheel.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Wheel

{
}

Parts/Door.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Builder\Parts;

class Door
{
}

1.1. Creazionali
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Test

Tests/DirectorTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Builder\Tests;

use DesignPatterns\Creational\Builder\Parts\Car;
use DesignPatterns\Creational\Builder\Parts\Truck;
use DesignPatterns\Creational\Builder\TruckBuilder;
use DesignPatterns\Creational\Builder\CarBuilder;
use DesignPatterns\Creational\Builder\Director;
use PHPUnit\Framework\TestCase;

class DirectorTest extends TestCase

{
public function testCanBuildTruck()
{
$truckBuilder = new TruckBuilder();
$newVehicle = (new Director())->build($truckBuilder);
$this->assertInstanceOf(Truck::class, $newVehicle);
1
public function testCanBuildCar()
{
$carBuilder = new CarBuilder();
$newVehicle = (new Director())->build($carBuilder);
$this->assertInstanceOf(Car::class, $newVehicle);
}
}

1.1.3 Factory Method

Scopo

Un vantaggio rispetto al SimpleFactory ¢ che puoi creare delle sottoclassi per diversificare la creazione degli oggetti.
Per casi semplici, questa classe astratta pud essere anche solo un’interfaccia.

Questo pattern € un «vero» Design Pattern percheé permette di implementare il pricipio di Inversione delle Dipendenze
(Dependency Inversion) ovvero la «D» dei principi SOLID.

Significa che il FactoryMethod dipende dalle astrazioni e non sulle classi concrete. Questo ¢& il principale vantaggio
rispetto alla SimpleFactory o StaticFactory.

14 Capitolo 1. Patterns
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Diagramma UML
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Codice

Potete trovare questo codice su”GitHub™ _

Logger.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
interface Logger

{

public function log(string $message);

}

StdoutLogger.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\FactorylMethod;

class StdoutLogger implements Logger

{

public function log(string $message)

{

echo $message;

}

FileLogger.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\FactorylMethod;

class FileLogger implements Logger

{
public function __construct(private string $filePath)
{
3
public function log(string $message)
{
file_put_contents($this->filePath, $message . PHP_EOL, FILE_APPEND);
3
}
LoggerFactory.php
16 Capitolo 1. Patterns
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<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactorylMethod;
interface LoggerFactory

{

public function createlLogger(): Logger;

}

StdoutLoggerFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
class StdoutLoggerFactory implements LoggerFactory

{

public function createlLogger(): Logger

{
return new StdoutLogger();
}
3
FileLoggerFactory.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\FactoryMethod;

class FilelLoggerFactory implements LoggerFactory

{

public function __construct(private string $filePath)

{

}
public function createlLogger(): Logger
{
return new FileLogger($this->filePath);
}

1.1. Creazionali
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Test

Tests/FactoryMethodTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod\Tests;

use DesignPatterns\Creational\FactoryMethod\FileLogger;

use DesignPatterns\Creational\FactoryMethod\FileLoggerFactory;
use DesignPatterns\Creational\FactoryMethod\StdoutLogger;

use DesignPatterns\Creational\FactoryMethod\StdoutLoggerFactory;

use PHPUnit\Framework\TestCase;

class FactoryMethodTest extends TestCase

{
public function testCanCreateStdoutLogging()
{
$loggerFactory = new StdoutLoggerFactory();
$logger = $loggerFactory->createlLogger();
$this->assertInstanceOf(StdoutLogger::class, $logger);
3
public function testCanCreateFileLogging()
{
$loggerFactory = new FileLoggerFactory(sys_get_temp_dir());
$logger = $loggerFactory->createlLogger();
$this->assertInstanceOf(FileLogger: :class, $logger);
}
}
1.1.4 Pool
Purpose

11 pool pattern ¢ un pattern creazionale che inizializza un insieme di oggetti e li tiene pronti all’uso all’interno di una —
«pool» — invece diallocarli e deallocarli su richiesta. Il client che usa la pool richiedera un oggetto al suo interno su cui
effettuare delle operazioni. Una volta che ha concluso 1’oggetto, il quale ¢ un tipo particolare di factory, sara restituito
alla pool invece che distrutto.

Il pooling degli oggetti puo offrire un aumento delle prestazioni significative in situazioni dove il costo per inizializzare
un’istanza di una classe ¢ alto, la percentuale di istanziazione ¢ alta e il numero di istanze in uso in qualune momento
¢ basso. L'oggetto ottenuto dalla pool ha tempi prevedibili quando la creazione di nuovi oggetti (soprattuto in rete)
richiede del tempo.

Tuttavia questi benefici valgono per oggetti che impiegano tempo per essere creati come connessioni alla base di da-
ti, socket, thread e oggetti come font e bitmap. In alcune situazioni il semplice pooling degli oggetti (ovvero non
mantengono risorse esterne ma occupano solo memoria) puo non essere efficiente e far calare le prestazioni.

18 Capitolo 1. Patterns
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Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

WorkerPool.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Pool;
use Countable;

class WorkerPool implements Countable

{
/:’::’:
* @var StringReverseliorker[]
7':/
private array $occupiedWorkers = [];
/:’::’:
* @var StringReverseliorker[]
7':/
private array S$freeliorkers = [];
public function get(): StringReverseWorker
{
if (count($this->freeWorkers) === 0) {
$worker = new StringReverseWorker();
} else {
$worker = array_pop($this->freeWorkers);
}
$this->occupiedWorkers[spl_object_hash($worker)] = $worker;
return $worker;
3
public function dispose(StringReverseWorker $worker): void
{
$key = spl_object_hash($worker);
if (isset($this->occupiedWorkers[$key])) {
unset ($this->occupiedWorkers[$key]);
$this->freeWorkers[$key] = $worker;
}
3
public function count(): int
{
return count($this->occupiedWorkers) + count($this->freeWorkers);
3
3

StringReverseWorker.php

20 Capitolo 1.

Patterns



https://github.com/DesignPatternsPHP/DesignPatternsPHP/tree/main/Creational/Pool

20

21

22

23

24

25

26

27

28

29

DesignPatternsPHP Documentation, Release 1.0

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Pool;

class StringReverseWorker

{

public function run(string $text): string

{

return strrev($text);

}

Test

Tests/PoolTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Pool\Tests;

use DesignPatterns\Creational\Pool\WorkerPool;
use PHPUnit\Framework\TestCase;

class PoolTest extends TestCase

{
public function testCanGetNewInstancesWithGet()
{
$pool = new WorkerPool();
$workerl = $pool->get();
$worker2 = $pool->get();
$this->assertCount (2, $pool);
$this->assertNotSame ($workerl, $worker2);
3
public function testCanGetSameInstanceTwiceWhenDisposingItFirst()
{
$pool = new WorkerPool();
$workerl = $pool->get();
$pool->dispose($workerl);
$worker2 = $pool->get();
$this->assertCount(l, $pool);
$this->assertSame($workerl, S$worker2);
3
}

1.1. Creazionali
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1.1.5 Prototype

Scopo

Minimizzare il costo di creazione degli oggetti in maniera standard (new Foo()) e crearli a partire da un prototipo

tramite clonazione.

Exemples

» Grandi quantita di dati (ad esempio, creare 1 000 000 righe in una base di dati utilizzando un ORM).

Diagramma UML

& BockPrototype

title

category

getTite)

Codice

Potete trovate questo codice anche su GitHub

BookPrototype.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Prototype;
abstract class BookPrototype

' protected string $title;

protected string $category;

abstract public function __clone();

(continues on next page)

22
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final public function getTitle(): string
{

return $this->title;

(continua dalla pagina precedente)

}
final public function setTitle(string $title): void
{
$this->title = $title;
}
}
BarBookPrototype.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\Prototype;

class BarBookPrototype extends BookPrototype
{

protected string $category = 'Bar';

public function __clone()

{
}

FooBookPrototype.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Prototype;

class FooBookPrototype extends BookPrototype
{

protected string $category = 'Foo';
public function __clone()

{

3

1.1. Creazionali
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Test

Tests/PrototypeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Prototype\Tests;

use DesignPatterns\Creational\Prototype\BarBookPrototype;
use DesignPatterns\Creational\Prototype\FooBookPrototype;

use PHPUnit\Framework\TestCase;

class PrototypeTest extends TestCase

{
public function testCanGetFooBook()
{
$fooPrototype = new FooBookPrototype();
$harPrototype = new BarBookPrototype(Q);
for ($i = 0; $i < 10; $i++) {
$book = clone $fooPrototype;
$book->setTitle('Foo Book No ' . $i);
$this->assertInstanceOf(FooBookPrototype: :class,
}
for ($i = 0; $1i < 5; $i++) {
$book = clone $barPrototype;
$book->setTitle('Bar Book No ' . $i);
$this->assertInstanceOf(BarBookPrototype::class,
}
}
}

$book) ;

$book) ;

1.1.6 Simple Factory

Scopo

SimpleFactory & un semplice factory pattern.

Differisce dalla static factory perche non ¢ statico. Inoltre, potete avere factory multiple parametrizzate differentemente,
creare delle sottoclassi e degli oggetti mock. Dovrebbe essere sempre preferita rispetto alla factory statica!

24
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Diagramma UML

driveTo(destination)

LCJ
)

createBicycle()

Codice

Potete trovare questo codice anche su GitHub

SimpleFactory.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\SimpleFactory;

class SimpleFactory
{
public function createBicycle(): Bicycle
{
return new Bicycle();
}
}

Bicycle.php

<?php

declare(strict_types=1);

(continues on next page)
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namespace DesignPatterns\Creational\SimpleFactory;

class Bicycle

(continua dalla pagina precedente)

{
public function driveTo(string $destination)
{
}

}

Usage

$factory = new SimpleFactory();
$bicycle = $factory->createBicycle();
$bicycle->driveTo('Paris');

Test

Tests/SimpleFactoryTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\SimpleFactory\Tests;
use DesignPatterns\Creational\SimpleFactory\Bicycle;

use DesignPatterns\Creational\SimpleFactory\SimpleFactory;

use PHPUnit\Framework\TestCase;

class SimpleFactoryTest extends TestCase

{
public function testCanCreateBicycle()
{
$bicycle = (new SimpleFactory())->createBicycle();
$this->assertInstanceOf(Bicycle::class, $bhicycle);
3
}

1.1.7 Singleton

IL SINGLETON E CONSIDERATO UN ANTI-PATTERN! PER MIGLIORE TESTABILITA E MANUTENI-

BILITA UTILIZZATE LA DEPENDENCY INJECTION !
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Scopo

Limitare I’instanziazione di una classe ad unico oggetto.

Esempi

* Connessione alla base di dati
e Logger

* Config Manager

¢ Threads Handling

Blocca il file per I’applicazione (ce ne ¢ un’unica nel filesystem ...)

Diagramma UML

@ singleton
instance
__construct()

getlnstance()

__done()

_wakeup

Codice

Potete trovare questo codice anche su GitHub

Singleton.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Singleton;
use Exception;

final class Singleton

{
private static ?Singleton $instance = null;
/7'::’.—
* gets the instance via lazy initialization (created on first usage)
:!‘/
public static function getInstance(): Singleton
{

if (self::$instance === null) {

(continues on next page)
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self::$instance = new self();
return self::$instance;

Vi
* is not allowed to call from outside to prevent from creating multiple instances,
* to use the singleton, you have to obtain the instance from.,

—Singleton: :getInstance() instead

7:/
private function __construct()
{
}
/7': 3
* prevent the instance from being cloned (which would create a second instance of.,
—it)
:!‘/
private function __clone()
{
}
Vi
* prevent from being unserialized (which would create a second instance of it)
*/
public function __wakeup()
{
throw new Exception("Cannot unserialize singleton");
3
}
Test

Tests/SingletonTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Singleton\Tests;

use DesignPatterns\Creational\Singleton\Singleton;
use PHPUnit\Framework\TestCase;

class SingletonTest extends TestCase
{
public function testUniqueness()
{
$firstCall = Singleton::getInstance();
$secondCall = Singleton::getInstance();
(continues on next page)
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$this->assertInstanceOf(Singleton::class, $firstCall);
$this->assertSame($firstCall, $secondCall);

1.1.8 Static Factory

Scopo

Similmente all’Abstract Factory, questo pattern € utilizzato per creare una serie di oggetti correlati o dipendenti tra loro.
La differenza tra i due € che questoutilizza un metodo statico per creare le tipologie di oggetto di cui ¢ responsabile.
Chiamato generalmente factory o build.

Diagramma UML

format(input)

format(input) format(input)

factory(type)
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Codice

Potete trovare questo codice anche su GitHub

StaticFactory.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\StaticFactory;

use InvalidArgumentException;

Vi
* Notel: Remember, static means global state which is evil because it can't be mocked.
— for tests
* Note2: Cannot be subclassed or mock-upped or have multiple different instances.

:’.—/
final class StaticFactory
{
public static function factory(string $type): Formatter
{
return match ($type) {
'number' => new FormatNumber(),
'string' => new FormatString(),
default => throw new InvalidArgumentException('Unknown format given'),

3

Formatter.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory;
interface Formatter

{

public function format(string $input): string;

FormatString.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory;
class FormatString implements Formatter

{

(continues on next page)

30 Capitolo 1. Patterns



https://github.com/DesignPatternsPHP/DesignPatternsPHP/tree/main/Creational/StaticFactory

20

21

22

23

24

25

DesignPatternsPHP Documentation, Release 1.0

public function format(string $input): string
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{
return $input;
}
}
FormatNumber.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Creational\StaticFactory;

class FormatNumber implements Formatter

{
public function format(string $input): string
{
return number_format((int) $input);
}
}
Test

Tests/StaticFactoryTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory\Tests;
use InvalidArgumentException;

use DesignPatterns\Creational\StaticFactory\FormatNumber;
use DesignPatterns\Creational\StaticFactory\FormatString;
use DesignPatterns\Creational\StaticFactory\StaticFactory;

use PHPUnit\Framework\TestCase;

class StaticFactoryTest extends TestCase

! public function testCanCreateNumberFormatter()
' $this->assertInstanceOf (FormatNumber: :class, StaticFactory::factory('number'));
3
public function testCanCreateStringFormatter()
' $this->assertInstanceOf (FormatString: :class, StaticFactory::factory('string'));
3

public function testException()

(continues on next page)
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$this->expectException(InvalidArgumentException: :class);

StaticFactory::factory('object');

1.2 Strutturali

In ingegneria del software, i pattern strutturali facilitano il design identificando la maniera piti semplice con cui
realizzare le relazioni tra entita.

1.2.1 Adapter / Wrapper

Scopo

Traduce un’interfaccia di una classe in un’interfaccia compatibile. Un adapter permette a classi, che normalmente non
potrebbero a causa di interfacce incompatibili, di collaborare facendo si che il client usi la loro interfaccia per usare
quella originale.

Esempi

* Librerie che fungono da adapter a differenti basi di dati

* Quando si utilizzano differenti servizi web gli adapter possono essere utilizzati affincheé normalizzino i dati
generando il medesimo output per tutti.
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Diagramma UML

Book

getPage()
open()

turnPage|

EBookAdapter
PaperBook

eBook
page

__construct(eBook)
turnPage|

turnPage()

getPage()
open() open()
getPage() -

Codice

Potete trovare questo codice anche su GitHub

Book.php

EBook

pressNext|
getPage()

unlock()

Kindle

totalPages
page
pressNext()
getPage()

unlock()

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Adapter;

interface Book

{ public function turnPage();
public function open();
public function getPage(): int;
}
PaperBook.php

1.2. Strutturali
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<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Adapter;

class PaperBook implements Book

{
private int $page;
public function open(): void
{
$this->page = 1;
}
public function turnPage(): void
{
$this->page++;
}
public function getPage(): int
{
return $this->page;
}
}
EBook.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\Adapter;

interface EBook

{
public function unlock();
public function pressNext();
/7': %
* returns current page and total number of pages, like [10, 100] is page 10 of 100
* @return int[]
7':/
public function getPage(): array;
3
EBookAdapter.php
<?php

declare(strict_types=1);

(continues on next page)
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namespace DesignPatterns\Structural\Adapter;

/:’: *
* This is the adapter here. Notice it implements Book,
* therefore you don't have to change the code of the client which is using a Book
:':/

class EBookAdapter implements Book

{
public function __construct(protected EBook $eBook)
{
}
/:‘: *
* This class makes the proper translation from one interface to another.
7':/
public function open()
{
$this->eBook->unlock();
}
public function turnPage()
{
$this->eBook->pressNext();
}
/7'.- %

* notice the adapted behavior here: EBook::getPage() will return two integers, but.
—Book
* supports only a current page getter, so we adapt the behavior here

i /
public function getPage(): int
{
return $this->eBook->getPage()[0];

3
3
Kindle.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Adapter;

Vi

* this is the adapted class. In production code, this could be a class from another.,
—.package, some vendor code.

* Notice that it uses another naming scheme and the implementation does something.,
—similar but in another way

*/
class Kindle implements EBook

(continues on next page)
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{
private int $page = 1;
private int $totalPages = 100;
public function pressNext()
{
$this->page++;
3
public function unlock()
{
3
/ B3
* returns current page and total number of pages, like [10, 100] is page 10 of 100
* @return int[]
% /
public function getPage(): array
{
return [$this->page, $this->totalPages];
3
3
Test
Tests/AdapterTest.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Adapter\Tests;
use DesignPatterns\Structural\Adapter\PaperBook;
use DesignPatterns\Structural\Adapter\EBookAdapter;
use DesignPatterns\Structural\Adapter\Kindle;

use PHPUnit\Framework\TestCase;

class AdapterTest extends TestCase

{
public function testCanTurnPageOnBook()
{
$book = new PaperBook();
$book->open();
$book->turnPage() ;
$this->assertSame(2, $book->getPage());
}
public function testCanTurnPageOnKindleLikeInANormalBook ()
(continues on next page)
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{
$kindle = new Kindle(Q);
$hook = new EBookAdapter(S$kindle);
$book->open() ;
$book->turnPage() ;
$this->assertSame(2, $book->getPage());
3

1.2.2 Bridge

Scopo

Disaccoppiare un’astrazione dalla sua implemententazione cosi che possano variare in in maniera indipendente.

1.2. Strutturali
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Diagramma UML

implementation

__construct(printer)

setimplementation(printer)

get()

format(text)

format(text) format(text)
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Codice

Potete trovare questo codice anche su GitHub

Formatter.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Bridge;
interface Formatter

{

public function format(string $text): string;

PlainTextFormatter.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Bridge;

class PlainTextFormatter implements Formatter

{

public function format(string $text): string

{

return $text;

HtmlFormatter.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Bridge;

class HtmlFormatter implements Formatter

{
public function format(string $text): string
{
return sprintf('<p>%s</p>', $text);
}
}
Service.php
<?php

declare(strict_types=1);
(continues on next page)
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namespace DesignPatterns\Structural\Bridge;

abstract class Service

(continua dalla pagina precedente)

{
public function __construct(protected Formatter $implementation)
{
}
final public function setImplementation(Formatter $printer)
{
$this->implementation = $printer;
}
abstract public function get(): string;
3
HelloWorldService.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\Bridge;

class HelloWorldService extends Service

{
public function get(): string
{
return $this->implementation->format('Hello World');
1
}
PingService.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\Bridge;

class PingService extends Service

{
public function get(): string
{
return $this->implementation->format('pong');
}
}
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Test

Tests/BridgeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Bridge\Tests;

use DesignPatterns\Structural\Bridge\HelloWorldService;
use DesignPatterns\Structural\Bridge\HtmlFormatter;

use DesignPatterns\Structural\Bridge\PlainTextFormatter;

use PHPUnit\Framework\TestCase;

class BridgeTest extends TestCase

{
public function testCanPrintUsingThePlainTextFormatter()
{
$service = new HelloWorldService(new PlainTextFormatter());
$this->assertSame('Hello World', $service->get());
}
public function testCanPrintUsingTheHtmlFormatter()
{
$service = new HelloWorldService(mew HtmlFormatter());
$this->assertSame('<p>Hello World</p>', $service->get());
3
}

1.2.3 Composite

Scopo

Trattare un gruppo di oggetti come se fossero un’istanza di un unico oggetto.

1.2. Strutturali
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Esempi

» Ur’istanza di una form gestisce i suoi elementi come se fossero un tutt’'uno con la form. Quando il metodo
render () della form viene chiamato, ogni suo figlio chiama il metodo render () su se stesso.

Diagramma UML

Renderable

render()

TextElement

InputElement text

render() __construct(text)

render()

Codice

Potete trovare questo codice anche su GitHub

Renderable.php

Form

elements
addElement(element)

render()

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Composite;
interface Renderable

{

public function render(): string;

}

Form.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Structural\Composite;

/-.'::'.-
* The composite node MUST extend the component contract. This is mandatory for building
(continues on next page)
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* a tree of components.
:’:/
class Form implements Renderable
{
/:’::’.—
* @var Renderable[]
:':/
private array S$elements;

/:’: *
* runs through all elements and calls render() on them, then returns the complete.
—,representation

o

* of the form.

* from the outside, one will not see this and the form will act like a single.
—object instance
7'.'/
public function render(): string

{

$formCode = '<form>';

foreach ($this->elements as $element) {
$formCode .= $element->render();

}

return $formCode . '</form>';

}

public function addElement(Renderable $element)

{

$this->elements[] = $element;

}

InputElement.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Composite;

class InputElement implements Renderable

{
public function render(): string
{
return '<input type="text" />';
}
}
TextElement.php
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<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Composite;

class TextElement implements Renderable

{
public function __construct(private string $text)
{
3
public function render(): string
{
return $this->text;
3
}
Test

Tests/CompositeTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Composite\Tests;

use DesignPatterns\Structural\Composite\Form;

use DesignPatterns\Structural\Composite\TextElement;
use DesignPatterns\Structural\Composite\InputElement;
use PHPUnit\Framework\TestCase;

class CompositeTest extends TestCase
{
public function testRender()
{
$form = new Form();
$form->addElement (new TextElement('Email:'));
$form->addElement (new InputElement());
$embed = new Form(Q);
$embed->addElement (new TextElement('Password:'));
$embed->addElement (new InputElement());
$form->addElement ($embed) ;

// This is just an example, in a real world scenario it is important to remember.,
—~that web browsers do not
// currently support nested forms

$this->assertSame (
'<form>Email:<input type="text" /><form>Password:<input type="text" /></form>

~</form>",
(continues on next page)
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$form->render ()

DE

1.2.4 Data Mapper
Scopo

Un Data Mapper ¢ uno strato di accesso ai dati che si occupa di trasferire dati in senso bidirezionale tra un archivio dati
persistente (spesso una base di dati relazionale) e una rappresenzatione in memoria del dato (lo strato del dominio).
L'obiettivo del pattern & di mantenere in memoria una rappresentazione dei dati persistenti indipendenti tra di loro e tra
il mapper stesso. Lo strato &€ composto da uno o pitt mapper (o Data Access Objects) che si occupano del trasferimento
dei dati.Le implemetazioni dei mapper variano a seconda delle esigenze. Mapper generici gestiranno differenti entita
del dominio, mapper dedicati ne gestiranno uno o pochi.

Il vantaggio di questo pattern ¢ che, a differenza dell’Active Record, il modello dei dati rispetta il principio di Singola
Responsabilita.

Esempi

* DB Object Relational Mapper (ORM) : Doctrine?2 utilizza il DAO nominandolo «EntityRepository».
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Diagramma UML

email
username
fromState(state)

getUsername()

e
0
0
oD
[
()

getEmail()

adapter data
findByld(id) find(id)

000 0

mapRowToUser(rov

Codice

Potete trovare questo codice anche su GitHub

User.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\DataMapper;

class User
{

public static function fromState(array $state): User

{

(continues on next page)
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// validate state before accessing keys!

return new self(
$state['username'],
$state['email']
)
3

public function __construct(private string $username, private string $email)

{

}
public function getUsername(): string
{
return $this->username;
}
public function getEmail(): string
{
return $this->email;
}
}
UserMapper.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\DataMapper;
use InvalidArgumentException;

class UserMapper

{
public function __construct(private StorageAdapter S$adapter)
{
}

/:’: *
* finds a user from storage based on ID and returns a User object located
* in memory. Normally this kind of logic will be implemented using the Repository.,
—pattern.
* However the important part is in mapRowToUser() below, that will create a.
—business object from the
* data fetched from storage
:':/
public function findById(int $id): User
{
$result = $this->adapter->find($id);

if ($result === null) {

(continues on next page)
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throw new InvalidArgumentException("User #$%id not found");

}
return $this->mapRowToUser($result);
}
private function mapRowToUser(array S$row): User
{
return User::fromState($row);
}
}
Storage Adapter.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\DataMapper;

class StorageAdapter

{
public function __construct(private array $data)
{
}
/7': %
* @return array[null
* /
public function find(int $id)
{
if (isset($this->data[$id])) {
return $this->data[$id];
}
return null;
3
}
Test

Tests/DataMapperTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DataMapper\Tests;
use InvalidArgumentException;

use DesignPatterns\Structural\DataMapper\StorageAdapter;
(continues on next page)
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use DesignPatterns\Structural\DataMapper\User;
use DesignPatterns\Structural\DataMapper\UserMapper;
use PHPUnit\Framework\TestCase;

class DataMapperTest extends TestCase

{

public function testCanMapUserFromStorage()

{
$storage = new StorageAdapter([l => ['username' =>
< 'someone@example.com']]);
$mapper = new UserMapper($storage);

$user = $mapper->findById(1);

$this->assertInstanceOf(User::class, $user);

}

public function testWillNotMapInvalidData()
{

'someone'

$this->expectException(InvalidArgumentException::class);

$storage = new StorageAdapter([]);
$mapper = new UserMapper($storage);

$mapper->findById(1l);

(continua dalla pagina precedente)

'email'

=>

1.2.5 Decorator

Scopo

Aggiungere dinamicamente nuove funzionalita a istanze di classi.

Esempi

* Web Service Layer: Decoratori JSON e XML per un servizio REST (in questo caso solo uno di questi sara

permesso)
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Diagramma UML

Booking

calculatePrice()

getDescription()

BookingDecorator DoubleRoomBooking

booking calculatePrice()

construct(booking) getDescription()

WiFi ExtraBed
PRICE PRICE

calculatePrice() calculatePrice()

getDescription() getDescription()

Codice

Potete trovare questo codice anche su GitHub

Booking.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Decorator;

interface Booking

{
public function calculatePrice(): int;
public function getDescription(): string;
}
BookingDecorator.php
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<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Decorator;

abstract class BookingDecorator implements Booking

{

public function
{
}

construct (protected Booking $booking)

DoubleRoomBooking.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Decorator;

class DoubleRoomBooking implements Booking

{

public function calculatePrice(): int

{

return 40;

}

public function getDescription(): string
{

return 'double room';

ExtraBed.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Decorator;
class ExtraBed extends BookingDecorator

{

private const = 30;

public function calculatePrice(): int

{

return $this->booking->calculatePrice() + self::PRICE;

}

public function getDescription(): string

{

(continues on next page)
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return $this->booking->getDescription() . ' with extra bed';

WiFi.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Decorator;

class WiFi extends BookingDecorator

{
private const = 29
public function calculatePrice(): int
{
return $this->booking->calculatePrice() + self::PRICE;
}
public function getDescription(): string
{
return $this->booking->getDescription() . ' with wifi';
}
}
Test

Tests/DecoratorTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Decorator\Tests;

use DesignPatterns\Structural\Decorator\DoubleRoomBooking;
use DesignPatterns\Structural\Decorator\ExtraBed;

use DesignPatterns\Structural\Decorator\WiFi;

use PHPUnit\Framework\TestCase;

class DecoratorTest extends TestCase

{
public function testCanCalculatePriceForBasicDoubleRoomBooking()
{
$booking = new DoubleRoomBooking();
$this->assertSame(40, $booking->calculatePrice());
$this->assertSame('double room', $booking->getDescription());
}
(continues on next page)
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public function testCanCalculatePriceForDoubleRoomBookingWithWiFi()
{

$booking = new DoubleRoomBooking();

$booking = new WiFi($booking);

$this->assertSame (42, $booking->calculatePrice());
$this->assertSame('double room with wifi', $booking->getDescription());

}

public function testCanCalculatePriceForDoubleRoomBookingWithWiFiAndExtraBed()
{

$booking = new DoubleRoomBooking();
$booking = new WiFi($booking);
$booking = new ExtraBed($booking);

$this->assertSame(72, $booking->calculatePrice());
$this->assertSame('double room with wifi with extra bed', $booking->
—getDescription());
}
}

1.2.6 Dependency Injection
Scopo

Implementare un’architettura con basso accoppiamento affinche il codice sia meglio testabile, manutenibile ed
estensibile.

Utilizzo

DatabaseConfiguration ¢ iniettata e DatabaseConnexion otterra tutto quello di cui necessita da $config. Senza
DI, Ia configurazione sarebbe stata creata direttamente dentro DatabaseConnexion la quale non sarebbe stata facile
da testare ed estendere.

Esempi
* I’ORM Doctrine2 utilizza questo pattern per la configurazione che ¢ iniettata nell’oggetto Connection. Per il
testing, si puo facilmente creare un oggetto mock di configurazione iniettandolo nell’oggetto Connection.

* Molti framework possiedono gia dei contenitori che usano DI per creare oggetti tramite configurazioni sottoforma
di array e iniettarle quando necessario (ad esempio i Controller)
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Codice

Potete trovare questo codice anche su GitHub

DatabaseConfiguration.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\DependencyInjection;

class DatabaseConfiguration

{
public function __construct(
private string $host,
private int $port,
private string $username,
private string $password
) {
3
public function getHost(): string
{
return $this->host;
}
public function getPort(): int
{
return $this->port;
}
public function getUsername(): string
{
return $this->username;
}
public function getPassword(): string
{
return $this->password;
}
}

DatabaseConnection.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection;
class DatabaseConnection

{

public function

construct (private DatabaseConfiguration $configuration)

(continues on next page)
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{
1
public function getDsn(): string
{
// this is just for the sake of demonstration, not a real DSN
// notice that only the injected config is used here, so there is
// a real separation of concerns here
return sprintf(
'%S :%s@%s 1 %d ",
$this->configuration->getUsername(),
$this->configuration->getPassword(),
$this->configuration->getHost(),
$this->configuration->getPort()
)
3
}
Test

Tests/DependencylInjectionTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection\Tests;

use DesignPatterns\Structural\DependencyInjection\DatabaseConfiguration;
use DesignPatterns\Structural\DependencyInjection\DatabaseConnection;

use PHPUnit\Framework\TestCase;

class DependencyInjectionTest extends TestCase

{
public function testDependencyInjection()
{
$config = new DatabaseConfiguration('localhost', 3306, 'user', '1234");
$connection = new DatabaseConnection($config);
$this->assertSame('user:1234@localhost:3306', $connection->getDsn());
}
}
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1.2.7 Facade

Scopo
L'obiettivo primario del patten Facade non ¢ evitare di dover leggere il manuale di un API complessa. Questo ¢ un
effetto collaterale. Il pattern permette di ridurre I’accoppiamento e seguire la Legge di Demetra.

Una Facade si occupa di disaccopiare il client a un sottositema includendo molte (ma a vole solo una) interfacce
riducendo la complessita

» Un facade non proibisce di accedere al sottosistema
* Si possono avere facade multiple per un unico sottosistema

Ecco perche la Facade non ha new al suo interno, Se ci fossero creazioni multiple per ogni metodo, non sarebbe piul
una facade, ma un Builder o un [Abstract|Static|Simple] Factory.

La miglior facade non ha un new e un costruttore con parametri tipizzati. Se si necessita di creare nuove istanze,
utilizzare una Factory come parametro.
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Diagramma UML
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launch(os)
powerDown()

execute()

Codice

Potete trovare questo codice anche su GitHub

Facade.php

OperatingSystem

halt()
getName()

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Facade;

class Facade

{
public function __construct(private Bios $hios, private OperatingSystem $os)
(continues on next page)
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{
}
public function turnOn()
{
$this->bios->execute();
$this->bios->waitForKeyPress();
$this->bios->launch($this->0s);
3
public function turnOff()
{
$this->os->halt(Q;
$this->bios->powerDown() ;
}
}
OperatingSystem.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Facade;

interface OperatingSystem

{
public function halt(Q);

public function getName(): string;

Bios.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Facade;

interface Bios

{ public function execute();
public function waitForKeyPress();
public function launch(OperatingSystem $o0s);
public function powerDown();

}
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Test

Tests/FacadeTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Facade\Tests;

use DesignPatterns\Structural\Facade\Bios;

use DesignPatterns\Structural\Facade\Facade;

use DesignPatterns\Structural\Facade\OperatingSystem;
use PHPUnit\Framework\TestCase;

class FacadeTest extends TestCase

{

public function testComputerOn()

{

$os = $this->createMock(OperatingSystem: :class);

$os->method('getName')
-—>will($this->returnValue('Linux'));

$bios = $this->createMock(Bios::class);

$bios->method('launch')
->with($os);

/** @noinspection PhpParamsInspection */
$facade = new Facade($bhios, $0s);

$facade->turnOn(Q);

$this->assertSame('Linux', $os->getName());

1.2.8 Fluent Interface

Scopo

Scrivere codice che sia di facile lettura come se fossero le parole di un linguaggio naturale (come 1’inglese).
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Esempi

* Il QueryBuilder di Doctrine2 funziona analogamente alla classe sottostante

e PHPUnit utilizza la fluent interface per costruire oggetti mock

Diagramma UML

from

where

fields
select(fields)
from(table, alias)

where(condition)

LCJ
o
o
o
)
)
)
)

__toString()

Codice

Potete trovare questo codice anche su GitHub

Sql.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\FluentInterface;
class Sql implements \Stringable

{

private array $fields = [];

(continues on next page)

1.2. Strutturali

61



https://github.com/DesignPatternsPHP/DesignPatternsPHP/tree/main/Structural/FluentInterface

20

21

22

23

24

25

26

27

28

29

30

39

40

41

42

43

DesignPatternsPHP Documentation, Release 1.0

private array S$from = [];
private array $where = [];

public function select(array $fields): Sql
{
$this->fields = $fields;

return $this;

}

public function from(string $table, string $alias):

' $this->from[] = $table . ' AS ' . $alias;
return $this;

}

public function where(string $condition): Sql

{

$this->where[] = $condition;

return $this;

Sql

(continua dalla pagina precedente)

}
public function __toString(): string
{
return sprintf(
'SELECT %s FROM %s WHERE %s',
join(', ', $this->fields),
join(', ', $this->from),
join(' AND ', $this->where)
DK
}
}
Test

Tests/FluentInterfaceTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\FluentInterface\Tests;

use DesignPatterns\Structural\FluentInterface\Sql;
use PHPUnit\Framework\TestCase;

class FluentInterfaceTest extends TestCase

{
public function testBuildSQL()

(continues on next page)
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$query = (new Sql())
->select(['foo', 'bar'])
->from('foobar', 'f')
->where('f.bar = ?');

$this->assertSame('SELECT foo, bar FROM foobar AS f WHERE f.bar = ?', (string)
< $query) ;
}
}

1.2.9 Flyweight
Scopo
Per minimizzare 1’utilizzo della memoria, il Flyweight condivide quanta pit memoria possibile con oggetti simili.

Diventa necessario quando sono utilizzati un grande ammontare di oggetti i cui stati non differiscono di molto. Una
pratica comune consiste nel preservare lo stato in una struttura dati e passarla al flyweight quando & necessario.
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Diagramma UML
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Character Word
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__construct(name) __construct(name)
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TextFactory

charPool
count()
get(name)

create(name

Codice

Potete trovare questo codice anche su GitHub

Text.php

<?php
declare(strict_types=1);

(continues on next page)
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namespace DesignPatterns\Structural\Flyweight;

/ E
* This is the interface that all flyweights need to implement
* /
interface Text
{
public function render(string $extrinsicState): string;
}
Word.php
<?php

namespace DesignPatterns\Structural\Flyweight;

class Word implements Text

{
public function __construct(private string $name)
{
3
public function render(string $extrinsicState): string
{
return sprintf('Word %s with font %s', $this->name, $extrinsicState);
3
}
Character.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\Flyweight;

Vi
* Implements the flyweight interface and adds storage for intrinsic state, if any.
* Instances of concrete flyweights are shared by means of a factory.
-.’:/
class Character implements Text
{
Vi
* Any state stored by the concrete flyweight must be independent of its context.
* For flyweights representing characters, this is usually the corresponding..
—,character code.
*/
public function __construct(private string $name)
{
}

public function render(string $extrinsicState): string
(continues on next page)
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// Clients supply the context-dependent information that the flyweight needs to.
—draw itself

// For flyweights representing characters, extrinsic state usually contains e.g.
- the font.

return sprintf('Character %s with font %s', $this->name, $extrinsicState);

TextFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Flyweight;
use Countable;

/:“.— %
* A factory manages shared flyweights. Clients should not instantiate them directly,
* but let the factory take care of returning existing objects or creating new ones.
-.’:/
class TextFactory implements Countable
{
/7’: *
* @var Text[]
:‘:/
private array $charPool = [];

public function get(string $name): Text

{
if (lisset($this->charPool[$name])) {
$this->charPool [$name] = $this->create($name);
}
return $this->charPool [$name];
3
private function create(string $name): Text
{
if (strlen($name) == 1) {
return new Character($name);
}
return new Word($name);
}
public function count(): int
{
return count($this->charPool);
}

(continues on next page)
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3

Test

Tests/FlyweightTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Flyweight\Tests;

use DesignPatterns\Structural\Flyweight\TextFactory;
use PHPUnit\Framework\TestCase;

class FlyweightTest extends TestCase

{
private array $characters = ['a', 'b', 'c', 'd', 'e', 'f£', 'g', 'h', 'i', 'j', 'k’',
Ill’ Iml’ lnl’ IOI’ lpl’ lql’ lrl’ 'S', 't', lul’ 'V', 'W', 'X', lyl’ lzl];
private array $fonts = ['Arial', 'Times New Roman', 'Verdana', 'Helvetica'l];

public function testFlyweight()
{

$factory = new TextFactory();

for ($i = 0; $1i <= 10; $i++) {
foreach ($this->characters as $char) {
foreach ($this->fonts as $font) {
$flyweight = $factory->get($char);
$rendered = $flyweight->render($font);

$this->assertSame(sprintf('Character %s with font %s', $char, $font),
— $rendered);

}
}

foreach ($this->fonts as $word) {
$flyweight = $factory->get($word) ;
$rendered = $flyweight->render('foobar');

$this->assertSame(sprintf('Word %s with font foobar', $word), S$rendered);

3

// Flyweight pattern ensures that instances are shared
// instead of having hundreds of thousands of individual objects
// there must be one instance for every char that has been reused for displaying.,
—in different fonts
$this->assertCount (count ($this->characters) + count($this->fonts), $factory);
(continues on next page)
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43 }
w |}

1.2.10 Proxy

Scopo

Creare un’interfaccia per qualunque cosa sia onerosa o impossibile da duplicare.

Esempi

* Doctrine2 utilizza i proxy per implementare alcune magie del framework (ad esempio inizializzazione pigra),
mentre 1’utente lavora con le sue classi entita senza utilizzare ne toccare i proxy.
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Codice

Potete trovare questo codice anche su GitHub

BankAccount.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Proxy;

interface BankAccount

! public function deposit(int $amount);
public function getBalance(): int;

}

HeavyBankAccount.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Proxy;

class HeavyBankAccount implements BankAccount

{
R
* @var int[]
*/
private array S$transactions = [];

public function deposit(int $amount)

{

$this->transactions[] = $amount;

}

public function getBalance(): int

{

// this is the heavy part, imagine all the transactions even from

// years and decades ago must be fetched from a database or web service

// and the balance must be calculated from it

return array_sum($this->transactions);

BankAccountProxy.php

<?php

declare(strict_types=1);

(continues on next page)
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namespace DesignPatterns\Structural\Proxy;
class BankAccountProxy extends HeavyBankAccount implements BankAccount
{

private ?int $balance = null;

public function getBalance(): int

{
// because calculating balance is so expensive,
// the usage of BankAccount::getBalance() is delayed until it really is needed
// and will not be calculated again for this instance
if ($this->balance === null) {
$this->balance = parent::getBalance();
}
return $this->balance;
3
}
Test
ProxyTest.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Structural\Proxy\Tests;

use DesignPatterns\Structural\Proxy\BankAccountProxy;
use PHPUnit\Framework\TestCase;

class ProxyTest extends TestCase
{

public function testProxyWillOnlyExecuteExpensiveGetBalanceOnce()

{

$bankAccount = new BankAccountProxy(Q);
$bankAccount->deposit(30);

// this time balance is being calculated
$this->assertSame (30, $bankAccount->getBalance());

// inheritance allows for BankAccountProxy to behave to an outsider exactly like.
< ServerBankAccount
$bankAccount->deposit (50);

// this time the previously calculated balance is returned again without re-
—calculating it
$this->assertSame (30, $bankAccount->getBalance());
(continues on 