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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

In ingegneria 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 può incorrere nell’aumento della complessità 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 l’Abstract Factory non conosce come questi oggetti
vengano creati ma solamente come vanno assemblati insieme.

3



DesignPatternsPHP Documentation, Release 1.0

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

WriterFactory.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 interface WriterFactory
6 {
7 public function createCsvWriter(): CsvWriter;
8 public function createJsonWriter(): JsonWriter;
9 }

CsvWriter.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 interface CsvWriter
6 {
7 public function write(array $line): string;
8 }

JsonWriter.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 interface JsonWriter
6 {
7 public function write(array $data, bool $formatted): string;
8 }

UnixCsvWriter.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 class UnixCsvWriter implements CsvWriter
6 {
7 public function write(array $line): string
8 {
9 return join(',', $line) . "\n";

10 }
11 }

UnixJsonWriter.php

1.1. Creazionali 5
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1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 class UnixJsonWriter implements JsonWriter
6 {
7 public function write(array $data, bool $formatted): string
8 {
9 $options = 0;

10

11 if ($formatted) {
12 $options = JSON_PRETTY_PRINT;
13 }
14

15 return json_encode($data, $options);
16 }
17 }

UnixWriterFactory.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 class UnixWriterFactory implements WriterFactory
6 {
7 public function createCsvWriter(): CsvWriter
8 {
9 return new UnixCsvWriter();

10 }
11

12 public function createJsonWriter(): JsonWriter
13 {
14 return new UnixJsonWriter();
15 }
16 }

WinCsvWriter.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 class WinCsvWriter implements CsvWriter
6 {
7 public function write(array $line): string
8 {
9 return join(',', $line) . "\r\n";

10 }
11 }

WinJsonWriter.php

6 Capitolo 1. Patterns
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1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 class WinJsonWriter implements JsonWriter
6 {
7 public function write(array $data, bool $formatted): string
8 {
9 $options = 0;

10

11 if ($formatted) {
12 $options = JSON_PRETTY_PRINT;
13 }
14

15 return json_encode($data, $options);
16 }
17 }

WinWriterFactory.php

1 <?php
2

3 namespace DesignPatterns\Creational\AbstractFactory;
4

5 class WinWriterFactory implements WriterFactory
6 {
7 public function createCsvWriter(): CsvWriter
8 {
9 return new WinCsvWriter();

10 }
11

12 public function createJsonWriter(): JsonWriter
13 {
14 return new WinJsonWriter();
15 }
16 }

Test

Tests/AbstractFactoryTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\AbstractFactory\Tests;
6

7 use DesignPatterns\Creational\AbstractFactory\CsvWriter;
8 use DesignPatterns\Creational\AbstractFactory\JsonWriter;
9 use DesignPatterns\Creational\AbstractFactory\UnixWriterFactory;

10 use DesignPatterns\Creational\AbstractFactory\WinWriterFactory;
11 use DesignPatterns\Creational\AbstractFactory\WriterFactory;

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

12 use PHPUnit\Framework\TestCase;
13

14 class AbstractFactoryTest extends TestCase
15 {
16 public function provideFactory()
17 {
18 return [
19 [new UnixWriterFactory()],
20 [new WinWriterFactory()]
21 ];
22 }
23

24 /**
25 * @dataProvider provideFactory
26 */
27 public function testCanCreateCsvWriterOnUnix(WriterFactory $writerFactory)
28 {
29 $this->assertInstanceOf(JsonWriter::class, $writerFactory->createJsonWriter());
30 $this->assertInstanceOf(CsvWriter::class, $writerFactory->createCsvWriter());
31 }
32 }

1.1.2 Builder

Scopo

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

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

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

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

Esempi

• PHPUnit: Mock Builder

8 Capitolo 1. Patterns
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Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

Director.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder;
6

7 use DesignPatterns\Creational\Builder\Parts\Vehicle;
8

9 /**
10 * Director is part of the builder pattern. It knows the interface of the builder
11 * and builds a complex object with the help of the builder
12 *
13 * You can also inject many builders instead of one to build more complex objects
14 */
15 class Director

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

16 {
17 public function build(Builder $builder): Vehicle
18 {
19 $builder->createVehicle();
20 $builder->addDoors();
21 $builder->addEngine();
22 $builder->addWheel();
23

24 return $builder->getVehicle();
25 }
26 }

Builder.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder;
6

7 use DesignPatterns\Creational\Builder\Parts\Vehicle;
8

9 interface Builder
10 {
11 public function createVehicle(): void;
12

13 public function addWheel(): void;
14

15 public function addEngine(): void;
16

17 public function addDoors(): void;
18

19 public function getVehicle(): Vehicle;
20 }

TruckBuilder.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder;
6

7 use DesignPatterns\Creational\Builder\Parts\Door;
8 use DesignPatterns\Creational\Builder\Parts\Engine;
9 use DesignPatterns\Creational\Builder\Parts\Wheel;

10 use DesignPatterns\Creational\Builder\Parts\Truck;
11 use DesignPatterns\Creational\Builder\Parts\Vehicle;
12

13 class TruckBuilder implements Builder
14 {
15 private Truck $truck;

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

16

17 public function addDoors(): void
18 {
19 $this->truck->setPart('rightDoor', new Door());
20 $this->truck->setPart('leftDoor', new Door());
21 }
22

23 public function addEngine(): void
24 {
25 $this->truck->setPart('truckEngine', new Engine());
26 }
27

28 public function addWheel(): void
29 {
30 $this->truck->setPart('wheel1', new Wheel());
31 $this->truck->setPart('wheel2', new Wheel());
32 $this->truck->setPart('wheel3', new Wheel());
33 $this->truck->setPart('wheel4', new Wheel());
34 $this->truck->setPart('wheel5', new Wheel());
35 $this->truck->setPart('wheel6', new Wheel());
36 }
37

38 public function createVehicle(): void
39 {
40 $this->truck = new Truck();
41 }
42

43 public function getVehicle(): Vehicle
44 {
45 return $this->truck;
46 }
47 }

CarBuilder.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder;
6

7 use DesignPatterns\Creational\Builder\Parts\Door;
8 use DesignPatterns\Creational\Builder\Parts\Engine;
9 use DesignPatterns\Creational\Builder\Parts\Wheel;

10 use DesignPatterns\Creational\Builder\Parts\Car;
11 use DesignPatterns\Creational\Builder\Parts\Vehicle;
12

13 class CarBuilder implements Builder
14 {
15 private Car $car;
16

17 public function addDoors(): void
(continues on next page)
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(continua dalla pagina precedente)

18 {
19 $this->car->setPart('rightDoor', new Door());
20 $this->car->setPart('leftDoor', new Door());
21 $this->car->setPart('trunkLid', new Door());
22 }
23

24 public function addEngine(): void
25 {
26 $this->car->setPart('engine', new Engine());
27 }
28

29 public function addWheel(): void
30 {
31 $this->car->setPart('wheelLF', new Wheel());
32 $this->car->setPart('wheelRF', new Wheel());
33 $this->car->setPart('wheelLR', new Wheel());
34 $this->car->setPart('wheelRR', new Wheel());
35 }
36

37 public function createVehicle(): void
38 {
39 $this->car = new Car();
40 }
41

42 public function getVehicle(): Vehicle
43 {
44 return $this->car;
45 }
46 }

Parts/Vehicle.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Parts;
6

7 abstract class Vehicle
8 {
9 final public function setPart(string $key, object $value)

10 {
11 }
12 }

Parts/Truck.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Parts;
(continues on next page)
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(continua dalla pagina precedente)

6

7 class Truck extends Vehicle
8 {
9 }

Parts/Car.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Parts;
6

7 class Car extends Vehicle
8 {
9 }

Parts/Engine.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Parts;
6

7 class Engine
8 {
9 }

Parts/Wheel.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Parts;
6

7 class Wheel
8 {
9 }

Parts/Door.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Parts;
6

7 class Door
8 {
9 }

1.1. Creazionali 13
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Test

Tests/DirectorTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Builder\Tests;
6

7 use DesignPatterns\Creational\Builder\Parts\Car;
8 use DesignPatterns\Creational\Builder\Parts\Truck;
9 use DesignPatterns\Creational\Builder\TruckBuilder;

10 use DesignPatterns\Creational\Builder\CarBuilder;
11 use DesignPatterns\Creational\Builder\Director;
12 use PHPUnit\Framework\TestCase;
13

14 class DirectorTest extends TestCase
15 {
16 public function testCanBuildTruck()
17 {
18 $truckBuilder = new TruckBuilder();
19 $newVehicle = (new Director())->build($truckBuilder);
20

21 $this->assertInstanceOf(Truck::class, $newVehicle);
22 }
23

24 public function testCanBuildCar()
25 {
26 $carBuilder = new CarBuilder();
27 $newVehicle = (new Director())->build($carBuilder);
28

29 $this->assertInstanceOf(Car::class, $newVehicle);
30 }
31 }

1.1.3 Factory Method

Scopo

Un vantaggio rispetto al SimpleFactory è che puoi creare delle sottoclassi per diversificare la creazione degli oggetti.

Per casi semplici, questa classe astratta può essere anche solo un’interfaccia.

Questo pattern è un «vero» Design Pattern perchè 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 è il principale vantaggio
rispetto alla SimpleFactory o StaticFactory.

14 Capitolo 1. Patterns
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Diagramma UML

1.1. Creazionali 15



DesignPatternsPHP Documentation, Release 1.0

Codice

Potete trovare questo codice su`GitHub`_

Logger.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod;
6

7 interface Logger
8 {
9 public function log(string $message);

10 }

StdoutLogger.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod;
6

7 class StdoutLogger implements Logger
8 {
9 public function log(string $message)

10 {
11 echo $message;
12 }
13 }

FileLogger.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod;
6

7 class FileLogger implements Logger
8 {
9 public function __construct(private string $filePath)

10 {
11 }
12

13 public function log(string $message)
14 {
15 file_put_contents($this->filePath, $message . PHP_EOL, FILE_APPEND);
16 }
17 }

LoggerFactory.php

16 Capitolo 1. Patterns
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod;
6

7 interface LoggerFactory
8 {
9 public function createLogger(): Logger;

10 }

StdoutLoggerFactory.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod;
6

7 class StdoutLoggerFactory implements LoggerFactory
8 {
9 public function createLogger(): Logger

10 {
11 return new StdoutLogger();
12 }
13 }

FileLoggerFactory.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod;
6

7 class FileLoggerFactory implements LoggerFactory
8 {
9 public function __construct(private string $filePath)

10 {
11 }
12

13 public function createLogger(): Logger
14 {
15 return new FileLogger($this->filePath);
16 }
17 }

1.1. Creazionali 17
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Test

Tests/FactoryMethodTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\FactoryMethod\Tests;
6

7 use DesignPatterns\Creational\FactoryMethod\FileLogger;
8 use DesignPatterns\Creational\FactoryMethod\FileLoggerFactory;
9 use DesignPatterns\Creational\FactoryMethod\StdoutLogger;

10 use DesignPatterns\Creational\FactoryMethod\StdoutLoggerFactory;
11 use PHPUnit\Framework\TestCase;
12

13 class FactoryMethodTest extends TestCase
14 {
15 public function testCanCreateStdoutLogging()
16 {
17 $loggerFactory = new StdoutLoggerFactory();
18 $logger = $loggerFactory->createLogger();
19

20 $this->assertInstanceOf(StdoutLogger::class, $logger);
21 }
22

23 public function testCanCreateFileLogging()
24 {
25 $loggerFactory = new FileLoggerFactory(sys_get_temp_dir());
26 $logger = $loggerFactory->createLogger();
27

28 $this->assertInstanceOf(FileLogger::class, $logger);
29 }
30 }

1.1.4 Pool

Purpose

Il pool pattern è 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 richiederà un oggetto al suo interno su cui
effettuare delle operazioni. Una volta che ha concluso l’oggetto, il quale è un tipo particolare di factory, sarà restituito
alla pool invece che distrutto.

Il pooling degli oggetti può offrire un aumento delle prestazioni significative in situazioni dove il costo per inizializzare
un’istanza di una classe è alto, la percentuale di istanziazione è alta e il numero di istanze in uso in qualune momento
è 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) può non essere efficiente e far calare le prestazioni.

18 Capitolo 1. Patterns
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Codice

Potete trovare questo codice anche su GitHub

WorkerPool.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Pool;
6

7 use Countable;
8

9 class WorkerPool implements Countable
10 {
11 /**
12 * @var StringReverseWorker[]
13 */
14 private array $occupiedWorkers = [];
15

16 /**
17 * @var StringReverseWorker[]
18 */
19 private array $freeWorkers = [];
20

21 public function get(): StringReverseWorker
22 {
23 if (count($this->freeWorkers) === 0) {
24 $worker = new StringReverseWorker();
25 } else {
26 $worker = array_pop($this->freeWorkers);
27 }
28

29 $this->occupiedWorkers[spl_object_hash($worker)] = $worker;
30

31 return $worker;
32 }
33

34 public function dispose(StringReverseWorker $worker): void
35 {
36 $key = spl_object_hash($worker);
37 if (isset($this->occupiedWorkers[$key])) {
38 unset($this->occupiedWorkers[$key]);
39 $this->freeWorkers[$key] = $worker;
40 }
41 }
42

43 public function count(): int
44 {
45 return count($this->occupiedWorkers) + count($this->freeWorkers);
46 }
47 }

StringReverseWorker.php

20 Capitolo 1. Patterns
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Pool;
6

7 class StringReverseWorker
8 {
9 public function run(string $text): string

10 {
11 return strrev($text);
12 }
13 }

Test

Tests/PoolTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Pool\Tests;
6

7 use DesignPatterns\Creational\Pool\WorkerPool;
8 use PHPUnit\Framework\TestCase;
9

10 class PoolTest extends TestCase
11 {
12 public function testCanGetNewInstancesWithGet()
13 {
14 $pool = new WorkerPool();
15 $worker1 = $pool->get();
16 $worker2 = $pool->get();
17

18 $this->assertCount(2, $pool);
19 $this->assertNotSame($worker1, $worker2);
20 }
21

22 public function testCanGetSameInstanceTwiceWhenDisposingItFirst()
23 {
24 $pool = new WorkerPool();
25 $worker1 = $pool->get();
26 $pool->dispose($worker1);
27 $worker2 = $pool->get();
28

29 $this->assertCount(1, $pool);
30 $this->assertSame($worker1, $worker2);
31 }
32 }
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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 quantità di dati (ad esempio, creare 1 000 000 righe in una base di dati utilizzando un ORM).

Diagramma UML

Codice

Potete trovate questo codice anche su GitHub

BookPrototype.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Prototype;
6

7 abstract class BookPrototype
8 {
9 protected string $title;

10 protected string $category;
11

12 abstract public function __clone();
13

(continues on next page)

22 Capitolo 1. Patterns

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


DesignPatternsPHP Documentation, Release 1.0

(continua dalla pagina precedente)

14 final public function getTitle(): string
15 {
16 return $this->title;
17 }
18

19 final public function setTitle(string $title): void
20 {
21 $this->title = $title;
22 }
23 }

BarBookPrototype.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Prototype;
6

7 class BarBookPrototype extends BookPrototype
8 {
9 protected string $category = 'Bar';

10

11 public function __clone()
12 {
13 }
14 }

FooBookPrototype.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Prototype;
6

7 class FooBookPrototype extends BookPrototype
8 {
9 protected string $category = 'Foo';

10

11 public function __clone()
12 {
13 }
14 }
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Test

Tests/PrototypeTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Prototype\Tests;
6

7 use DesignPatterns\Creational\Prototype\BarBookPrototype;
8 use DesignPatterns\Creational\Prototype\FooBookPrototype;
9 use PHPUnit\Framework\TestCase;

10

11 class PrototypeTest extends TestCase
12 {
13 public function testCanGetFooBook()
14 {
15 $fooPrototype = new FooBookPrototype();
16 $barPrototype = new BarBookPrototype();
17

18 for ($i = 0; $i < 10; $i++) {
19 $book = clone $fooPrototype;
20 $book->setTitle('Foo Book No ' . $i);
21 $this->assertInstanceOf(FooBookPrototype::class, $book);
22 }
23

24 for ($i = 0; $i < 5; $i++) {
25 $book = clone $barPrototype;
26 $book->setTitle('Bar Book No ' . $i);
27 $this->assertInstanceOf(BarBookPrototype::class, $book);
28 }
29 }
30 }

1.1.6 Simple Factory

Scopo

SimpleFactory è un semplice factory pattern.

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

Codice

Potete trovare questo codice anche su GitHub

SimpleFactory.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\SimpleFactory;
6

7 class SimpleFactory
8 {
9 public function createBicycle(): Bicycle

10 {
11 return new Bicycle();
12 }
13 }

Bicycle.php

1 <?php
2

3 declare(strict_types=1);
4

(continues on next page)
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5 namespace DesignPatterns\Creational\SimpleFactory;
6

7 class Bicycle
8 {
9 public function driveTo(string $destination)

10 {
11 }
12 }

Usage

1 $factory = new SimpleFactory();
2 $bicycle = $factory->createBicycle();
3 $bicycle->driveTo('Paris');

Test

Tests/SimpleFactoryTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\SimpleFactory\Tests;
6

7 use DesignPatterns\Creational\SimpleFactory\Bicycle;
8 use DesignPatterns\Creational\SimpleFactory\SimpleFactory;
9 use PHPUnit\Framework\TestCase;

10

11 class SimpleFactoryTest extends TestCase
12 {
13 public function testCanCreateBicycle()
14 {
15 $bicycle = (new SimpleFactory())->createBicycle();
16 $this->assertInstanceOf(Bicycle::class, $bicycle);
17 }
18 }

1.1.7 Singleton

IL SINGLETON È CONSIDERATO UN ANTI-PATTERN! PER MIGLIORE TESTABILITÀ E MANUTENI-
BILITÀ UTILIZZATE LA DEPENDENCY INJECTION !

26 Capitolo 1. Patterns



DesignPatternsPHP Documentation, Release 1.0

Scopo

Limitare l’instanziazione di una classe ad unico oggetto.

Esempi

• Connessione alla base di dati

• Logger

• Config Manager

• Threads Handling

• Blocca il file per l’applicazione (ce ne è un’unica nel filesystem . . . )

Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

Singleton.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Singleton;
6

7 use Exception;
8

9 final class Singleton
10 {
11 private static ?Singleton $instance = null;
12

13 /**
14 * gets the instance via lazy initialization (created on first usage)
15 */
16 public static function getInstance(): Singleton
17 {
18 if (self::$instance === null) {

(continues on next page)
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19 self::$instance = new self();
20 }
21

22 return self::$instance;
23 }
24

25 /**
26 * is not allowed to call from outside to prevent from creating multiple instances,
27 * to use the singleton, you have to obtain the instance from␣

→˓Singleton::getInstance() instead
28 */
29 private function __construct()
30 {
31 }
32

33 /**
34 * prevent the instance from being cloned (which would create a second instance of␣

→˓it)
35 */
36 private function __clone()
37 {
38 }
39

40 /**
41 * prevent from being unserialized (which would create a second instance of it)
42 */
43 public function __wakeup()
44 {
45 throw new Exception("Cannot unserialize singleton");
46 }
47 }

Test

Tests/SingletonTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\Singleton\Tests;
6

7 use DesignPatterns\Creational\Singleton\Singleton;
8 use PHPUnit\Framework\TestCase;
9

10 class SingletonTest extends TestCase
11 {
12 public function testUniqueness()
13 {
14 $firstCall = Singleton::getInstance();
15 $secondCall = Singleton::getInstance();

(continues on next page)
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16

17 $this->assertInstanceOf(Singleton::class, $firstCall);
18 $this->assertSame($firstCall, $secondCall);
19 }
20 }

1.1.8 Static Factory

Scopo

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

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

StaticFactory.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\StaticFactory;
6

7 use InvalidArgumentException;
8

9 /**
10 * Note1: Remember, static means global state which is evil because it can't be mocked␣

→˓for tests
11 * Note2: Cannot be subclassed or mock-upped or have multiple different instances.
12 */
13 final class StaticFactory
14 {
15 public static function factory(string $type): Formatter
16 {
17 return match ($type) {
18 'number' => new FormatNumber(),
19 'string' => new FormatString(),
20 default => throw new InvalidArgumentException('Unknown format given'),
21 };
22 }
23 }

Formatter.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\StaticFactory;
6

7 interface Formatter
8 {
9 public function format(string $input): string;

10 }

FormatString.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\StaticFactory;
6

7 class FormatString implements Formatter
8 {

(continues on next page)
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9 public function format(string $input): string
10 {
11 return $input;
12 }
13 }

FormatNumber.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\StaticFactory;
6

7 class FormatNumber implements Formatter
8 {
9 public function format(string $input): string

10 {
11 return number_format((int) $input);
12 }
13 }

Test

Tests/StaticFactoryTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Creational\StaticFactory\Tests;
6

7 use InvalidArgumentException;
8 use DesignPatterns\Creational\StaticFactory\FormatNumber;
9 use DesignPatterns\Creational\StaticFactory\FormatString;

10 use DesignPatterns\Creational\StaticFactory\StaticFactory;
11 use PHPUnit\Framework\TestCase;
12

13 class StaticFactoryTest extends TestCase
14 {
15 public function testCanCreateNumberFormatter()
16 {
17 $this->assertInstanceOf(FormatNumber::class, StaticFactory::factory('number'));
18 }
19

20 public function testCanCreateStringFormatter()
21 {
22 $this->assertInstanceOf(FormatString::class, StaticFactory::factory('string'));
23 }
24

25 public function testException()
(continues on next page)
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26 {
27 $this->expectException(InvalidArgumentException::class);
28

29 StaticFactory::factory('object');
30 }
31 }

1.2 Strutturali

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

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 sì 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 affinchè normalizzino i dati
generando il medesimo output per tutti.
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Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

Book.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Adapter;
6

7 interface Book
8 {
9 public function turnPage();

10

11 public function open();
12

13 public function getPage(): int;
14 }

PaperBook.php
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Adapter;
6

7 class PaperBook implements Book
8 {
9 private int $page;

10

11 public function open(): void
12 {
13 $this->page = 1;
14 }
15

16 public function turnPage(): void
17 {
18 $this->page++;
19 }
20

21 public function getPage(): int
22 {
23 return $this->page;
24 }
25 }

EBook.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Adapter;
6

7 interface EBook
8 {
9 public function unlock();

10

11 public function pressNext();
12

13 /**
14 * returns current page and total number of pages, like [10, 100] is page 10 of 100
15 *
16 * @return int[]
17 */
18 public function getPage(): array;
19 }

EBookAdapter.php

1 <?php
2

3 declare(strict_types=1);
(continues on next page)
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4

5 namespace DesignPatterns\Structural\Adapter;
6

7 /**
8 * This is the adapter here. Notice it implements Book,
9 * therefore you don't have to change the code of the client which is using a Book

10 */
11 class EBookAdapter implements Book
12 {
13 public function __construct(protected EBook $eBook)
14 {
15 }
16

17 /**
18 * This class makes the proper translation from one interface to another.
19 */
20 public function open()
21 {
22 $this->eBook->unlock();
23 }
24

25 public function turnPage()
26 {
27 $this->eBook->pressNext();
28 }
29

30 /**
31 * notice the adapted behavior here: EBook::getPage() will return two integers, but␣

→˓Book
32 * supports only a current page getter, so we adapt the behavior here
33 */
34 public function getPage(): int
35 {
36 return $this->eBook->getPage()[0];
37 }
38 }

Kindle.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Adapter;
6

7 /**
8 * this is the adapted class. In production code, this could be a class from another␣

→˓package, some vendor code.
9 * Notice that it uses another naming scheme and the implementation does something␣

→˓similar but in another way
10 */
11 class Kindle implements EBook

(continues on next page)
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12 {
13 private int $page = 1;
14 private int $totalPages = 100;
15

16 public function pressNext()
17 {
18 $this->page++;
19 }
20

21 public function unlock()
22 {
23 }
24

25 /**
26 * returns current page and total number of pages, like [10, 100] is page 10 of 100
27 *
28 * @return int[]
29 */
30 public function getPage(): array
31 {
32 return [$this->page, $this->totalPages];
33 }
34 }

Test

Tests/AdapterTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Adapter\Tests;
6

7 use DesignPatterns\Structural\Adapter\PaperBook;
8 use DesignPatterns\Structural\Adapter\EBookAdapter;
9 use DesignPatterns\Structural\Adapter\Kindle;

10 use PHPUnit\Framework\TestCase;
11

12 class AdapterTest extends TestCase
13 {
14 public function testCanTurnPageOnBook()
15 {
16 $book = new PaperBook();
17 $book->open();
18 $book->turnPage();
19

20 $this->assertSame(2, $book->getPage());
21 }
22

23 public function testCanTurnPageOnKindleLikeInANormalBook()
(continues on next page)
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24 {
25 $kindle = new Kindle();
26 $book = new EBookAdapter($kindle);
27

28 $book->open();
29 $book->turnPage();
30

31 $this->assertSame(2, $book->getPage());
32 }
33 }

1.2.2 Bridge

Scopo

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

Potete trovare questo codice anche su GitHub

Formatter.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Bridge;
6

7 interface Formatter
8 {
9 public function format(string $text): string;

10 }

PlainTextFormatter.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Bridge;
6

7 class PlainTextFormatter implements Formatter
8 {
9 public function format(string $text): string

10 {
11 return $text;
12 }
13 }

HtmlFormatter.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Bridge;
6

7 class HtmlFormatter implements Formatter
8 {
9 public function format(string $text): string

10 {
11 return sprintf('<p>%s</p>', $text);
12 }
13 }

Service.php

1 <?php
2

3 declare(strict_types=1);
(continues on next page)
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4

5 namespace DesignPatterns\Structural\Bridge;
6

7 abstract class Service
8 {
9 public function __construct(protected Formatter $implementation)

10 {
11 }
12

13 final public function setImplementation(Formatter $printer)
14 {
15 $this->implementation = $printer;
16 }
17

18 abstract public function get(): string;
19 }

HelloWorldService.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Bridge;
6

7 class HelloWorldService extends Service
8 {
9 public function get(): string

10 {
11 return $this->implementation->format('Hello World');
12 }
13 }

PingService.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Bridge;
6

7 class PingService extends Service
8 {
9 public function get(): string

10 {
11 return $this->implementation->format('pong');
12 }
13 }
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Test

Tests/BridgeTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Bridge\Tests;
6

7 use DesignPatterns\Structural\Bridge\HelloWorldService;
8 use DesignPatterns\Structural\Bridge\HtmlFormatter;
9 use DesignPatterns\Structural\Bridge\PlainTextFormatter;

10 use PHPUnit\Framework\TestCase;
11

12 class BridgeTest extends TestCase
13 {
14 public function testCanPrintUsingThePlainTextFormatter()
15 {
16 $service = new HelloWorldService(new PlainTextFormatter());
17

18 $this->assertSame('Hello World', $service->get());
19 }
20

21 public function testCanPrintUsingTheHtmlFormatter()
22 {
23 $service = new HelloWorldService(new HtmlFormatter());
24

25 $this->assertSame('<p>Hello World</p>', $service->get());
26 }
27 }

1.2.3 Composite

Scopo

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

• Un’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 sè stesso.

Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

Renderable.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Composite;
6

7 interface Renderable
8 {
9 public function render(): string;

10 }

Form.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Composite;
6

7 /**
8 * The composite node MUST extend the component contract. This is mandatory for building

(continues on next page)
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9 * a tree of components.
10 */
11 class Form implements Renderable
12 {
13 /**
14 * @var Renderable[]
15 */
16 private array $elements;
17

18 /**
19 * runs through all elements and calls render() on them, then returns the complete␣

→˓representation
20 * of the form.
21 *
22 * from the outside, one will not see this and the form will act like a single␣

→˓object instance
23 */
24 public function render(): string
25 {
26 $formCode = '<form>';
27

28 foreach ($this->elements as $element) {
29 $formCode .= $element->render();
30 }
31

32 return $formCode . '</form>';
33 }
34

35 public function addElement(Renderable $element)
36 {
37 $this->elements[] = $element;
38 }
39 }

InputElement.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Composite;
6

7 class InputElement implements Renderable
8 {
9 public function render(): string

10 {
11 return '<input type="text" />';
12 }
13 }

TextElement.php
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Composite;
6

7 class TextElement implements Renderable
8 {
9 public function __construct(private string $text)

10 {
11 }
12

13 public function render(): string
14 {
15 return $this->text;
16 }
17 }

Test

Tests/CompositeTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Composite\Tests;
6

7 use DesignPatterns\Structural\Composite\Form;
8 use DesignPatterns\Structural\Composite\TextElement;
9 use DesignPatterns\Structural\Composite\InputElement;

10 use PHPUnit\Framework\TestCase;
11

12 class CompositeTest extends TestCase
13 {
14 public function testRender()
15 {
16 $form = new Form();
17 $form->addElement(new TextElement('Email:'));
18 $form->addElement(new InputElement());
19 $embed = new Form();
20 $embed->addElement(new TextElement('Password:'));
21 $embed->addElement(new InputElement());
22 $form->addElement($embed);
23

24 // This is just an example, in a real world scenario it is important to remember␣
→˓that web browsers do not

25 // currently support nested forms
26

27 $this->assertSame(
28 '<form>Email:<input type="text" /><form>Password:<input type="text" /></form>

→˓</form>',
(continues on next page)
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29 $form->render()
30 );
31 }
32 }

1.2.4 Data Mapper

Scopo

Un Data Mapper è 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 è di mantenere in memoria una rappresentazione dei dati persistenti indipendenti tra di loro e tra
il mapper stesso. Lo strato è composto da uno o più 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 entità
del dominio, mapper dedicati ne gestiranno uno o pochi.

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

Esempi

• DB Object Relational Mapper (ORM) : Doctrine2 utilizza il DAO nominandolo «EntityRepository».
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Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

User.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DataMapper;
6

7 class User
8 {
9 public static function fromState(array $state): User

10 {
(continues on next page)
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11 // validate state before accessing keys!
12

13 return new self(
14 $state['username'],
15 $state['email']
16 );
17 }
18

19 public function __construct(private string $username, private string $email)
20 {
21 }
22

23 public function getUsername(): string
24 {
25 return $this->username;
26 }
27

28 public function getEmail(): string
29 {
30 return $this->email;
31 }
32 }

UserMapper.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DataMapper;
6

7 use InvalidArgumentException;
8

9 class UserMapper
10 {
11 public function __construct(private StorageAdapter $adapter)
12 {
13 }
14

15 /**
16 * finds a user from storage based on ID and returns a User object located
17 * in memory. Normally this kind of logic will be implemented using the Repository␣

→˓pattern.
18 * However the important part is in mapRowToUser() below, that will create a␣

→˓business object from the
19 * data fetched from storage
20 */
21 public function findById(int $id): User
22 {
23 $result = $this->adapter->find($id);
24

25 if ($result === null) {
(continues on next page)
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26 throw new InvalidArgumentException("User #$id not found");
27 }
28

29 return $this->mapRowToUser($result);
30 }
31

32 private function mapRowToUser(array $row): User
33 {
34 return User::fromState($row);
35 }
36 }

StorageAdapter.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DataMapper;
6

7 class StorageAdapter
8 {
9 public function __construct(private array $data)

10 {
11 }
12

13 /**
14 * @return array|null
15 */
16 public function find(int $id)
17 {
18 if (isset($this->data[$id])) {
19 return $this->data[$id];
20 }
21

22 return null;
23 }
24 }

Test

Tests/DataMapperTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DataMapper\Tests;
6

7 use InvalidArgumentException;
8 use DesignPatterns\Structural\DataMapper\StorageAdapter;

(continues on next page)
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9 use DesignPatterns\Structural\DataMapper\User;
10 use DesignPatterns\Structural\DataMapper\UserMapper;
11 use PHPUnit\Framework\TestCase;
12

13 class DataMapperTest extends TestCase
14 {
15 public function testCanMapUserFromStorage()
16 {
17 $storage = new StorageAdapter([1 => ['username' => 'someone', 'email' =>

→˓'someone@example.com']]);
18 $mapper = new UserMapper($storage);
19

20 $user = $mapper->findById(1);
21

22 $this->assertInstanceOf(User::class, $user);
23 }
24

25 public function testWillNotMapInvalidData()
26 {
27 $this->expectException(InvalidArgumentException::class);
28

29 $storage = new StorageAdapter([]);
30 $mapper = new UserMapper($storage);
31

32 $mapper->findById(1);
33 }
34 }

1.2.5 Decorator

Scopo

Aggiungere dinamicamente nuove funzionalità a istanze di classi.

Esempi

• Web Service Layer: Decoratori JSON e XML per un servizio REST (in questo caso solo uno di questi sarà
permesso)
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Codice

Potete trovare questo codice anche su GitHub

Booking.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Decorator;
6

7 interface Booking
8 {
9 public function calculatePrice(): int;

10

11 public function getDescription(): string;
12 }

BookingDecorator.php
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Decorator;
6

7 abstract class BookingDecorator implements Booking
8 {
9 public function __construct(protected Booking $booking)

10 {
11 }
12 }

DoubleRoomBooking.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Decorator;
6

7 class DoubleRoomBooking implements Booking
8 {
9 public function calculatePrice(): int

10 {
11 return 40;
12 }
13

14 public function getDescription(): string
15 {
16 return 'double room';
17 }
18 }

ExtraBed.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Decorator;
6

7 class ExtraBed extends BookingDecorator
8 {
9 private const PRICE = 30;

10

11 public function calculatePrice(): int
12 {
13 return $this->booking->calculatePrice() + self::PRICE;
14 }
15

16 public function getDescription(): string
17 {

(continues on next page)
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18 return $this->booking->getDescription() . ' with extra bed';
19 }
20 }

WiFi.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Decorator;
6

7 class WiFi extends BookingDecorator
8 {
9 private const PRICE = 2;

10

11 public function calculatePrice(): int
12 {
13 return $this->booking->calculatePrice() + self::PRICE;
14 }
15

16 public function getDescription(): string
17 {
18 return $this->booking->getDescription() . ' with wifi';
19 }
20 }

Test

Tests/DecoratorTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Decorator\Tests;
6

7 use DesignPatterns\Structural\Decorator\DoubleRoomBooking;
8 use DesignPatterns\Structural\Decorator\ExtraBed;
9 use DesignPatterns\Structural\Decorator\WiFi;

10 use PHPUnit\Framework\TestCase;
11

12 class DecoratorTest extends TestCase
13 {
14 public function testCanCalculatePriceForBasicDoubleRoomBooking()
15 {
16 $booking = new DoubleRoomBooking();
17

18 $this->assertSame(40, $booking->calculatePrice());
19 $this->assertSame('double room', $booking->getDescription());
20 }

(continues on next page)
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21

22 public function testCanCalculatePriceForDoubleRoomBookingWithWiFi()
23 {
24 $booking = new DoubleRoomBooking();
25 $booking = new WiFi($booking);
26

27 $this->assertSame(42, $booking->calculatePrice());
28 $this->assertSame('double room with wifi', $booking->getDescription());
29 }
30

31 public function testCanCalculatePriceForDoubleRoomBookingWithWiFiAndExtraBed()
32 {
33 $booking = new DoubleRoomBooking();
34 $booking = new WiFi($booking);
35 $booking = new ExtraBed($booking);
36

37 $this->assertSame(72, $booking->calculatePrice());
38 $this->assertSame('double room with wifi with extra bed', $booking->

→˓getDescription());
39 }
40 }

1.2.6 Dependency Injection

Scopo

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

Utilizzo

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

Esempi

• L’ORM Doctrine2 utilizza questo pattern per la configurazione che è iniettata nell’oggetto Connection. Per il
testing, si può facilmente creare un oggetto mock di configurazione iniettandolo nell’oggetto Connection.

• Molti framework possiedono già 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

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DependencyInjection;
6

7 class DatabaseConfiguration
8 {
9 public function __construct(

10 private string $host,
11 private int $port,
12 private string $username,
13 private string $password
14 ) {
15 }
16

17 public function getHost(): string
18 {
19 return $this->host;
20 }
21

22 public function getPort(): int
23 {
24 return $this->port;
25 }
26

27 public function getUsername(): string
28 {
29 return $this->username;
30 }
31

32 public function getPassword(): string
33 {
34 return $this->password;
35 }
36 }

DatabaseConnection.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DependencyInjection;
6

7 class DatabaseConnection
8 {
9 public function __construct(private DatabaseConfiguration $configuration)
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10 {
11 }
12

13 public function getDsn(): string
14 {
15 // this is just for the sake of demonstration, not a real DSN
16 // notice that only the injected config is used here, so there is
17 // a real separation of concerns here
18

19 return sprintf(
20 '%s:%s@%s:%d',
21 $this->configuration->getUsername(),
22 $this->configuration->getPassword(),
23 $this->configuration->getHost(),
24 $this->configuration->getPort()
25 );
26 }
27 }

Test

Tests/DependencyInjectionTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\DependencyInjection\Tests;
6

7 use DesignPatterns\Structural\DependencyInjection\DatabaseConfiguration;
8 use DesignPatterns\Structural\DependencyInjection\DatabaseConnection;
9 use PHPUnit\Framework\TestCase;

10

11 class DependencyInjectionTest extends TestCase
12 {
13 public function testDependencyInjection()
14 {
15 $config = new DatabaseConfiguration('localhost', 3306, 'user', '1234');
16 $connection = new DatabaseConnection($config);
17

18 $this->assertSame('user:1234@localhost:3306', $connection->getDsn());
19 }
20 }
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1.2.7 Facade

Scopo

L’obiettivo primario del patten Facade non è evitare di dover leggere il manuale di un API complessa. Questo è un
effetto collaterale. Il pattern permette di ridurre l’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 complessità

• Un facade non proibisce di accedere al sottosistema

• Si possono avere facade multiple per un unico sottosistema

Ecco perchè la Facade non ha new al suo interno, Se ci fossero creazioni multiple per ogni metodo, non sarebbe più
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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Codice

Potete trovare questo codice anche su GitHub

Facade.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Facade;
6

7 class Facade
8 {
9 public function __construct(private Bios $bios, private OperatingSystem $os)

(continues on next page)
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10 {
11 }
12

13 public function turnOn()
14 {
15 $this->bios->execute();
16 $this->bios->waitForKeyPress();
17 $this->bios->launch($this->os);
18 }
19

20 public function turnOff()
21 {
22 $this->os->halt();
23 $this->bios->powerDown();
24 }
25 }

OperatingSystem.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Facade;
6

7 interface OperatingSystem
8 {
9 public function halt();

10

11 public function getName(): string;
12 }

Bios.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Facade;
6

7 interface Bios
8 {
9 public function execute();

10

11 public function waitForKeyPress();
12

13 public function launch(OperatingSystem $os);
14

15 public function powerDown();
16 }
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Test

Tests/FacadeTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Facade\Tests;
6

7 use DesignPatterns\Structural\Facade\Bios;
8 use DesignPatterns\Structural\Facade\Facade;
9 use DesignPatterns\Structural\Facade\OperatingSystem;

10 use PHPUnit\Framework\TestCase;
11

12 class FacadeTest extends TestCase
13 {
14 public function testComputerOn()
15 {
16 $os = $this->createMock(OperatingSystem::class);
17

18 $os->method('getName')
19 ->will($this->returnValue('Linux'));
20

21 $bios = $this->createMock(Bios::class);
22

23 $bios->method('launch')
24 ->with($os);
25

26 /** @noinspection PhpParamsInspection */
27 $facade = new Facade($bios, $os);
28 $facade->turnOn();
29

30 $this->assertSame('Linux', $os->getName());
31 }
32 }

1.2.8 Fluent Interface

Scopo

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

• Il QueryBuilder di Doctrine2 funziona analogamente alla classe sottostante

• PHPUnit utilizza la fluent interface per costruire oggetti mock

Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

Sql.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\FluentInterface;
6

7 class Sql implements \Stringable
8 {
9 private array $fields = [];

(continues on next page)
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10 private array $from = [];
11 private array $where = [];
12

13 public function select(array $fields): Sql
14 {
15 $this->fields = $fields;
16

17 return $this;
18 }
19

20 public function from(string $table, string $alias): Sql
21 {
22 $this->from[] = $table . ' AS ' . $alias;
23

24 return $this;
25 }
26

27 public function where(string $condition): Sql
28 {
29 $this->where[] = $condition;
30

31 return $this;
32 }
33

34 public function __toString(): string
35 {
36 return sprintf(
37 'SELECT %s FROM %s WHERE %s',
38 join(', ', $this->fields),
39 join(', ', $this->from),
40 join(' AND ', $this->where)
41 );
42 }
43 }

Test

Tests/FluentInterfaceTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\FluentInterface\Tests;
6

7 use DesignPatterns\Structural\FluentInterface\Sql;
8 use PHPUnit\Framework\TestCase;
9

10 class FluentInterfaceTest extends TestCase
11 {
12 public function testBuildSQL()

(continues on next page)
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13 {
14 $query = (new Sql())
15 ->select(['foo', 'bar'])
16 ->from('foobar', 'f')
17 ->where('f.bar = ?');
18

19 $this->assertSame('SELECT foo, bar FROM foobar AS f WHERE f.bar = ?', (string)
→˓$query);

20 }
21 }

1.2.9 Flyweight

Scopo

Per minimizzare l’utilizzo della memoria, il Flyweight condivide quanta più 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 è necessario.
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Codice

Potete trovare questo codice anche su GitHub

Text.php

1 <?php
2

3 declare(strict_types=1);
4

(continues on next page)
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5 namespace DesignPatterns\Structural\Flyweight;
6

7 /**
8 * This is the interface that all flyweights need to implement
9 */

10 interface Text
11 {
12 public function render(string $extrinsicState): string;
13 }

Word.php

1 <?php
2

3 namespace DesignPatterns\Structural\Flyweight;
4

5 class Word implements Text
6 {
7 public function __construct(private string $name)
8 {
9 }

10

11 public function render(string $extrinsicState): string
12 {
13 return sprintf('Word %s with font %s', $this->name, $extrinsicState);
14 }
15 }

Character.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Flyweight;
6

7 /**
8 * Implements the flyweight interface and adds storage for intrinsic state, if any.
9 * Instances of concrete flyweights are shared by means of a factory.

10 */
11 class Character implements Text
12 {
13 /**
14 * Any state stored by the concrete flyweight must be independent of its context.
15 * For flyweights representing characters, this is usually the corresponding␣

→˓character code.
16 */
17 public function __construct(private string $name)
18 {
19 }
20

21 public function render(string $extrinsicState): string
(continues on next page)
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22 {
23 // Clients supply the context-dependent information that the flyweight needs to␣

→˓draw itself
24 // For flyweights representing characters, extrinsic state usually contains e.g.

→˓ the font.
25

26 return sprintf('Character %s with font %s', $this->name, $extrinsicState);
27 }
28 }

TextFactory.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Flyweight;
6

7 use Countable;
8

9 /**
10 * A factory manages shared flyweights. Clients should not instantiate them directly,
11 * but let the factory take care of returning existing objects or creating new ones.
12 */
13 class TextFactory implements Countable
14 {
15 /**
16 * @var Text[]
17 */
18 private array $charPool = [];
19

20 public function get(string $name): Text
21 {
22 if (!isset($this->charPool[$name])) {
23 $this->charPool[$name] = $this->create($name);
24 }
25

26 return $this->charPool[$name];
27 }
28

29 private function create(string $name): Text
30 {
31 if (strlen($name) == 1) {
32 return new Character($name);
33 }
34 return new Word($name);
35 }
36

37 public function count(): int
38 {
39 return count($this->charPool);
40 }

(continues on next page)
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41 }

Test

Tests/FlyweightTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Flyweight\Tests;
6

7 use DesignPatterns\Structural\Flyweight\TextFactory;
8 use PHPUnit\Framework\TestCase;
9

10 class FlyweightTest extends TestCase
11 {
12 private array $characters = ['a', 'b', 'c', 'd', 'e', 'f', 'g', 'h', 'i', 'j', 'k',
13 'l', 'm', 'n', 'o', 'p', 'q', 'r', 's', 't', 'u', 'v', 'w', 'x', 'y', 'z'];
14

15 private array $fonts = ['Arial', 'Times New Roman', 'Verdana', 'Helvetica'];
16

17 public function testFlyweight()
18 {
19 $factory = new TextFactory();
20

21 for ($i = 0; $i <= 10; $i++) {
22 foreach ($this->characters as $char) {
23 foreach ($this->fonts as $font) {
24 $flyweight = $factory->get($char);
25 $rendered = $flyweight->render($font);
26

27 $this->assertSame(sprintf('Character %s with font %s', $char, $font),
→˓ $rendered);

28 }
29 }
30 }
31

32 foreach ($this->fonts as $word) {
33 $flyweight = $factory->get($word);
34 $rendered = $flyweight->render('foobar');
35

36 $this->assertSame(sprintf('Word %s with font foobar', $word), $rendered);
37 }
38

39 // Flyweight pattern ensures that instances are shared
40 // instead of having hundreds of thousands of individual objects
41 // there must be one instance for every char that has been reused for displaying␣

→˓in different fonts
42 $this->assertCount(count($this->characters) + count($this->fonts), $factory);

(continues on next page)
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43 }
44 }

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 l’utente lavora con le sue classi entità senza utilizzare nè toccare i proxy.
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Codice

Potete trovare questo codice anche su GitHub

BankAccount.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Proxy;
6

7 interface BankAccount
8 {
9 public function deposit(int $amount);

10

11 public function getBalance(): int;
12 }

HeavyBankAccount.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Proxy;
6

7 class HeavyBankAccount implements BankAccount
8 {
9 /**

10 * @var int[]
11 */
12 private array $transactions = [];
13

14 public function deposit(int $amount)
15 {
16 $this->transactions[] = $amount;
17 }
18

19 public function getBalance(): int
20 {
21 // this is the heavy part, imagine all the transactions even from
22 // years and decades ago must be fetched from a database or web service
23 // and the balance must be calculated from it
24

25 return array_sum($this->transactions);
26 }
27 }

BankAccountProxy.php

1 <?php
2

3 declare(strict_types=1);
(continues on next page)
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4

5 namespace DesignPatterns\Structural\Proxy;
6

7 class BankAccountProxy extends HeavyBankAccount implements BankAccount
8 {
9 private ?int $balance = null;

10

11 public function getBalance(): int
12 {
13 // because calculating balance is so expensive,
14 // the usage of BankAccount::getBalance() is delayed until it really is needed
15 // and will not be calculated again for this instance
16

17 if ($this->balance === null) {
18 $this->balance = parent::getBalance();
19 }
20

21 return $this->balance;
22 }
23 }

Test

ProxyTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Proxy\Tests;
6

7 use DesignPatterns\Structural\Proxy\BankAccountProxy;
8 use PHPUnit\Framework\TestCase;
9

10 class ProxyTest extends TestCase
11 {
12 public function testProxyWillOnlyExecuteExpensiveGetBalanceOnce()
13 {
14 $bankAccount = new BankAccountProxy();
15 $bankAccount->deposit(30);
16

17 // this time balance is being calculated
18 $this->assertSame(30, $bankAccount->getBalance());
19

20 // inheritance allows for BankAccountProxy to behave to an outsider exactly like␣
→˓ServerBankAccount

21 $bankAccount->deposit(50);
22

23 // this time the previously calculated balance is returned again without re-
→˓calculating it

24 $this->assertSame(30, $bankAccount->getBalance());
(continues on next page)
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25 }
26 }

1.2.11 Registry

Scopo

Implementare un meccanismo di memorizzazione di oggetti centralizzato utilizzato dall’applicazione. Lo si realizza
tipicamente tramite una classe astratta con solo metodi statici (o tramite il pattern Singleton). Ricordate che implemen-
tato in questo modo introducete uno stato globale, che dovrebbe sempre essere evitato! Utilizzate invece la Dependecy
Injection!

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

Registry.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Registry;
6

7 use InvalidArgumentException;
8

9 abstract class Registry
10 {
11 public const LOGGER = 'logger';
12

13 /**
14 * this introduces global state in your application which can not be mocked up for␣

→˓testing
15 * and is therefor considered an anti-pattern! Use dependency injection instead!
16 *
17 * @var Service[]
18 */
19 private static array $services = [];
20

21 private static array $allowedKeys = [
22 self::LOGGER,
23 ];
24

25 final public static function set(string $key, Service $value)
26 {
27 if (!in_array($key, self::$allowedKeys)) {
28 throw new InvalidArgumentException('Invalid key given');
29 }
30

31 self::$services[$key] = $value;
32 }
33

34 final public static function get(string $key): Service
35 {
36 if (!in_array($key, self::$allowedKeys) || !isset(self::$services[$key])) {
37 throw new InvalidArgumentException('Invalid key given');
38 }
39

40 return self::$services[$key];
41 }
42 }

Service.php

1 <?php
2
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3 namespace DesignPatterns\Structural\Registry;
4

5 class Service
6 {
7 }

Test

Tests/RegistryTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Structural\Registry\Tests;
6

7 use InvalidArgumentException;
8 use DesignPatterns\Structural\Registry\Registry;
9 use DesignPatterns\Structural\Registry\Service;

10 use PHPUnit\Framework\TestCase;
11

12 class RegistryTest extends TestCase
13 {
14 private Service $service;
15

16 protected function setUp(): void
17 {
18 $this->service = $this->getMockBuilder(Service::class)->getMock();
19 }
20

21 public function testSetAndGetLogger()
22 {
23 Registry::set(Registry::LOGGER, $this->service);
24

25 $this->assertSame($this->service, Registry::get(Registry::LOGGER));
26 }
27

28 public function testThrowsExceptionWhenTryingToSetInvalidKey()
29 {
30 $this->expectException(InvalidArgumentException::class);
31

32 Registry::set('foobar', $this->service);
33 }
34

35 /**
36 * notice @runInSeparateProcess here: without it, a previous test might have set it␣

→˓already and
37 * testing would not be possible. That's why you should implement Dependency␣

→˓Injection where an
38 * injected class may easily be replaced by a mockup
39 *

(continues on next page)

74 Capitolo 1. Patterns



DesignPatternsPHP Documentation, Release 1.0

(continua dalla pagina precedente)

40 * @runInSeparateProcess
41 */
42 public function testThrowsExceptionWhenTryingToGetNotSetKey()
43 {
44 $this->expectException(InvalidArgumentException::class);
45

46 Registry::get(Registry::LOGGER);
47 }
48 }

1.3 Comportamentali

In ingegneria del software, i design pattern comportamentali identificano e realizzano modelli di comunicazione in
comune tra oggetti. La loro applicazione, aumenta la flessibilità nello svolgimento di questa comunicazione.

1.3.1 Chain Of Responsibilities

Purpose

Costruire una catena di oggetti da chiamare in ordine sequanziale.Se un oggetto non può gestire la chiamata, la delega
al prossimo nella catena e così via.

Examples

• I Framework di logging, dove ogni elemento della catena decide autonomamento cosa fare con un messaggio di
log.

• Un filtro anti spam.

• Caching : il primo oggetto è un istanza ad esempio dell’interfaccia Memcached, la quale se fa «miss», delega la
chiamata ad un’interfaccia del database.
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Codice

Potete trovare queesto codice anche su GitHub

Handler.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\ChainOfResponsibilities;
6

7 use Psr\Http\Message\RequestInterface;
8

9 abstract class Handler
10 {
11 public function __construct(private ?Handler $successor = null)
12 {
13 }
14

15 /**
16 * This approach by using a template method pattern ensures you that
17 * each subclass will not forget to call the successor
18 */
19 final public function handle(RequestInterface $request): ?string
20 {
21 $processed = $this->processing($request);
22

23 if ($processed === null && $this->successor !== null) {
24 // the request has not been processed by this handler => see the next
25 $processed = $this->successor->handle($request);
26 }

(continues on next page)
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27

28 return $processed;
29 }
30

31 abstract protected function processing(RequestInterface $request): ?string;
32 }

Responsible/FastStorage.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible;
6

7 use DesignPatterns\Behavioral\ChainOfResponsibilities\Handler;
8 use Psr\Http\Message\RequestInterface;
9

10 class HttpInMemoryCacheHandler extends Handler
11 {
12 public function __construct(private array $data, ?Handler $successor = null)
13 {
14 parent::__construct($successor);
15 }
16

17 protected function processing(RequestInterface $request): ?string
18 {
19 $key = sprintf(
20 '%s?%s',
21 $request->getUri()->getPath(),
22 $request->getUri()->getQuery()
23 );
24

25 if ($request->getMethod() == 'GET' && isset($this->data[$key])) {
26 return $this->data[$key];
27 }
28

29 return null;
30 }
31 }

Responsible/SlowStorage.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible;
6

7 use DesignPatterns\Behavioral\ChainOfResponsibilities\Handler;
8 use Psr\Http\Message\RequestInterface;
9

(continues on next page)
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10 class SlowDatabaseHandler extends Handler
11 {
12 protected function processing(RequestInterface $request): ?string
13 {
14 // this is a mockup, in production code you would ask a slow (compared to in-

→˓memory) DB for the results
15

16 return 'Hello World!';
17 }
18 }

Test

Tests/ChainTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\ChainOfResponsibilities\Tests;
6

7 use DesignPatterns\Behavioral\ChainOfResponsibilities\Handler;
8 use DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible\

→˓HttpInMemoryCacheHandler;
9 use DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible\SlowDatabaseHandler;

10 use PHPUnit\Framework\TestCase;
11 use Psr\Http\Message\RequestInterface;
12 use Psr\Http\Message\UriInterface;
13

14 class ChainTest extends TestCase
15 {
16 private Handler $chain;
17

18 protected function setUp(): void
19 {
20 $this->chain = new HttpInMemoryCacheHandler(
21 ['/foo/bar?index=1' => 'Hello In Memory!'],
22 new SlowDatabaseHandler()
23 );
24 }
25

26 public function testCanRequestKeyInFastStorage()
27 {
28 $uri = $this->createMock(UriInterface::class);
29 $uri->method('getPath')->willReturn('/foo/bar');
30 $uri->method('getQuery')->willReturn('index=1');
31

32 $request = $this->createMock(RequestInterface::class);
33 $request->method('getMethod')
34 ->willReturn('GET');
35 $request->method('getUri')->willReturn($uri);
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36

37 $this->assertSame('Hello In Memory!', $this->chain->handle($request));
38 }
39

40 public function testCanRequestKeyInSlowStorage()
41 {
42 $uri = $this->createMock(UriInterface::class);
43 $uri->method('getPath')->willReturn('/foo/baz');
44 $uri->method('getQuery')->willReturn('');
45

46 $request = $this->createMock(RequestInterface::class);
47 $request->method('getMethod')
48 ->willReturn('GET');
49 $request->method('getUri')->willReturn($uri);
50

51 $this->assertSame('Hello World!', $this->chain->handle($request));
52 }
53 }

1.3.2 Command

Scopo

Incapsulare l’invocazione e il disaccoppiamento.

Abbiamo un Invoker e un Receiver. Questo pattern usa il «Command»per delegare le chiamate ai metodi verso il
Receiver e mostrare il metodo «execute» unificato. Inoltre l” Invoker sa solo che deve chiamare il metodo «execute»
per eseguire il Command del client. Il Receiver è disaccoppiato dall’Invoker.

Il secondo aspetto di questo pattern è che il metodo undo() permette di annullare il metodo execute(). I comandi
possono esssere accorpati per creare uno più complesso con pochissimi copia-incolla preferendo la composizione invece
dell’ereditarietà.

Esempi

• Un editor di testo: tutti gli eventi sono Command i quali possono essere annullati, impilati e salvati.

• Alcuni strumenti da riga di comando utilizzano sottocomandi per distribuire diversi task e impacchettarli in
«moduli» ognuno dei quali implementato con il pattern Command (come ad esempio Vagrant).
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Codice

Potete trovare questo codice anche su GitHub

Command.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command;
6

7 interface Command
(continues on next page)
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8 {
9 /**

10 * this is the most important method in the Command pattern,
11 * The Receiver goes in the constructor.
12 */
13 public function execute();
14 }

UndoableCommand.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command;
6

7 interface UndoableCommand extends Command
8 {
9 /**

10 * This method is used to undo change made by command execution
11 */
12 public function undo();
13 }

HelloCommand.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command;
6

7 /**
8 * This concrete command calls "print" on the Receiver, but an external
9 * invoker just knows that it can call "execute"

10 */
11 class HelloCommand implements Command
12 {
13 /**
14 * Each concrete command is built with different receivers.
15 * There can be one, many or completely no receivers, but there can be other␣

→˓commands in the parameters
16 */
17 public function __construct(private Receiver $output)
18 {
19 }
20

21 /**
22 * execute and output "Hello World".
23 */
24 public function execute()
25 {

(continues on next page)
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26 // sometimes, there is no receiver and this is the command which does all the␣
→˓work

27 $this->output->write('Hello World');
28 }
29 }

AddMessageDateCommand.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command;
6

7 /**
8 * This concrete command tweaks receiver to add current date to messages
9 * invoker just knows that it can call "execute"

10 */
11 class AddMessageDateCommand implements UndoableCommand
12 {
13 /**
14 * Each concrete command is built with different receivers.
15 * There can be one, many or completely no receivers, but there can be other␣

→˓commands in the parameters.
16 */
17 public function __construct(private Receiver $output)
18 {
19 }
20

21 /**
22 * Execute and make receiver to enable displaying messages date.
23 */
24 public function execute()
25 {
26 // sometimes, there is no receiver and this is the command which
27 // does all the work
28 $this->output->enableDate();
29 }
30

31 /**
32 * Undo the command and make receiver to disable displaying messages date.
33 */
34 public function undo()
35 {
36 // sometimes, there is no receiver and this is the command which
37 // does all the work
38 $this->output->disableDate();
39 }
40 }

Receiver.php
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command;
6

7 /**
8 * Receiver is a specific service with its own contract and can be only concrete.
9 */

10 class Receiver
11 {
12 private bool $enableDate = false;
13

14 /**
15 * @var string[]
16 */
17 private array $output = [];
18

19 public function write(string $str)
20 {
21 if ($this->enableDate) {
22 $str .= ' [' . date('Y-m-d') . ']';
23 }
24

25 $this->output[] = $str;
26 }
27

28 public function getOutput(): string
29 {
30 return join("\n", $this->output);
31 }
32

33 /**
34 * Enable receiver to display message date
35 */
36 public function enableDate()
37 {
38 $this->enableDate = true;
39 }
40

41 /**
42 * Disable receiver to display message date
43 */
44 public function disableDate()
45 {
46 $this->enableDate = false;
47 }
48 }

Invoker.php

1 <?php
2

(continues on next page)
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3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command;
6

7 /**
8 * Invoker is using the command given to it.
9 * Example : an Application in SF2.

10 */
11 class Invoker
12 {
13 private Command $command;
14

15 /**
16 * in the invoker we find this kind of method for subscribing the command
17 * There can be also a stack, a list, a fixed set ...
18 */
19 public function setCommand(Command $cmd)
20 {
21 $this->command = $cmd;
22 }
23

24 /**
25 * executes the command; the invoker is the same whatever is the command
26 */
27 public function run()
28 {
29 $this->command->execute();
30 }
31 }

Test

Tests/CommandTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command\Tests;
6

7 use DesignPatterns\Behavioral\Command\HelloCommand;
8 use DesignPatterns\Behavioral\Command\Invoker;
9 use DesignPatterns\Behavioral\Command\Receiver;

10 use PHPUnit\Framework\TestCase;
11

12 class CommandTest extends TestCase
13 {
14 public function testInvocation()
15 {
16 $invoker = new Invoker();
17 $receiver = new Receiver();
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18

19 $invoker->setCommand(new HelloCommand($receiver));
20 $invoker->run();
21 $this->assertSame('Hello World', $receiver->getOutput());
22 }
23 }

Tests/UndoableCommandTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Command\Tests;
6

7 use DesignPatterns\Behavioral\Command\AddMessageDateCommand;
8 use DesignPatterns\Behavioral\Command\HelloCommand;
9 use DesignPatterns\Behavioral\Command\Invoker;

10 use DesignPatterns\Behavioral\Command\Receiver;
11 use PHPUnit\Framework\TestCase;
12

13 class UndoableCommandTest extends TestCase
14 {
15 public function testInvocation()
16 {
17 $invoker = new Invoker();
18 $receiver = new Receiver();
19

20 $invoker->setCommand(new HelloCommand($receiver));
21 $invoker->run();
22 $this->assertSame('Hello World', $receiver->getOutput());
23

24 $messageDateCommand = new AddMessageDateCommand($receiver);
25 $messageDateCommand->execute();
26

27 $invoker->run();
28 $this->assertSame("Hello World\nHello World [" . date('Y-m-d') . ']', $receiver->

→˓getOutput());
29

30 $messageDateCommand->undo();
31

32 $invoker->run();
33 $this->assertSame("Hello World\nHello World [" . date('Y-m-d') . "]\nHello World

→˓", $receiver->getOutput());
34 }
35 }
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1.3.3 Interpreter

Scopo

Per un dato linguaggio, definisce la rappresentazione della sua grammatica come «Espressioni non terminali» ed
«Espressioni Terminali» «così come un interprete per le frasi di quel linguaggio.

Esempi

• Un esempio di interprete binario, dove ogni termine è definito dalla propria classe.

Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

AbstractExp.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Interpreter;
6

(continues on next page)
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7 abstract class AbstractExp
8 {
9 abstract public function interpret(Context $context): bool;

10 }

Context.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Interpreter;
6

7 use Exception;
8

9 class Context
10 {
11 private array $poolVariable;
12

13 public function lookUp(string $name): bool
14 {
15 if (!key_exists($name, $this->poolVariable)) {
16 throw new Exception("no exist variable: $name");
17 }
18

19 return $this->poolVariable[$name];
20 }
21

22 public function assign(VariableExp $variable, bool $val)
23 {
24 $this->poolVariable[$variable->getName()] = $val;
25 }
26 }

VariableExp.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Interpreter;
6

7 /**
8 * This TerminalExpression
9 */

10 class VariableExp extends AbstractExp
11 {
12 public function __construct(private string $name)
13 {
14 }
15

16 public function interpret(Context $context): bool
(continues on next page)
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17 {
18 return $context->lookUp($this->name);
19 }
20

21 public function getName(): string
22 {
23 return $this->name;
24 }
25 }

AndExp.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Interpreter;
6

7 /**
8 * This NoTerminalExpression
9 */

10 class AndExp extends AbstractExp
11 {
12 public function __construct(private AbstractExp $first, private AbstractExp $second)
13 {
14 }
15

16 public function interpret(Context $context): bool
17 {
18 return $this->first->interpret($context) && $this->second->interpret($context);
19 }
20 }

OrExp.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Interpreter;
6

7 /**
8 * This NoTerminalExpression
9 */

10 class OrExp extends AbstractExp
11 {
12 public function __construct(private AbstractExp $first, private AbstractExp $second)
13 {
14 }
15

16 public function interpret(Context $context): bool
17 {

(continues on next page)
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18 return $this->first->interpret($context) || $this->second->interpret($context);
19 }
20 }

Test

Tests/InterpreterTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Interpreter\Tests;
6

7 use DesignPatterns\Behavioral\Interpreter\AndExp;
8 use DesignPatterns\Behavioral\Interpreter\Context;
9 use DesignPatterns\Behavioral\Interpreter\OrExp;

10 use DesignPatterns\Behavioral\Interpreter\VariableExp;
11 use PHPUnit\Framework\TestCase;
12

13 class InterpreterTest extends TestCase
14 {
15 private Context $context;
16 private VariableExp $a;
17 private VariableExp $b;
18 private VariableExp $c;
19

20 public function setUp(): void
21 {
22 $this->context = new Context();
23 $this->a = new VariableExp('A');
24 $this->b = new VariableExp('B');
25 $this->c = new VariableExp('C');
26 }
27

28 public function testOr()
29 {
30 $this->context->assign($this->a, false);
31 $this->context->assign($this->b, false);
32 $this->context->assign($this->c, true);
33

34 // A B
35 $exp1 = new OrExp($this->a, $this->b);
36 $result1 = $exp1->interpret($this->context);
37

38 $this->assertFalse($result1, 'A B must false');
39

40 // $exp1 C
41 $exp2 = new OrExp($exp1, $this->c);
42 $result2 = $exp2->interpret($this->context);
43

(continues on next page)
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44 $this->assertTrue($result2, '(A B) C must true');
45 }
46

47 public function testAnd()
48 {
49 $this->context->assign($this->a, true);
50 $this->context->assign($this->b, true);
51 $this->context->assign($this->c, false);
52

53 // A B
54 $exp1 = new AndExp($this->a, $this->b);
55 $result1 = $exp1->interpret($this->context);
56

57 $this->assertTrue($result1, 'A B must true');
58

59 // $exp1 C
60 $exp2 = new AndExp($exp1, $this->c);
61 $result2 = $exp2->interpret($this->context);
62

63 $this->assertFalse($result2, '(A B) C must false');
64 }
65 }

1.3.4 Iterator

Scopo

Rendere un oggetto iterabile e farlo apparire come una collezione di oggetti.

Esempi

• Processare un file (rappresentato come un oggetto) linea per linea eseguendo tutte le linee (rappresentate come
un oggetto).

Note

La libreria standard di PHP (SPL) definisce un’interfaccia Iterator che è idealeper applicare il pattern! Spesso si
implementa anche l’intefaccia Countable così da poter chiamare count($object) sul vostro oggetto iterabile.
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Diagramma UML

Codice

Potete trovare questo codice anche su GitHub

Book.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Iterator;
6

7 class Book
8 {
9 public function __construct(private string $title, private string $author)

10 {
11 }
12

13 public function getAuthor(): string
14 {
15 return $this->author;
16 }
17

18 public function getTitle(): string
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19 {
20 return $this->title;
21 }
22

23 public function getAuthorAndTitle(): string
24 {
25 return $this->getTitle() . ' by ' . $this->getAuthor();
26 }
27 }

BookList.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Iterator;
6

7 use Countable;
8 use Iterator;
9

10 class BookList implements Countable, Iterator
11 {
12 /**
13 * @var Book[]
14 */
15 private array $books = [];
16 private int $currentIndex = 0;
17

18 public function addBook(Book $book)
19 {
20 $this->books[] = $book;
21 }
22

23 public function removeBook(Book $bookToRemove)
24 {
25 foreach ($this->books as $key => $book) {
26 if ($book->getAuthorAndTitle() === $bookToRemove->getAuthorAndTitle()) {
27 unset($this->books[$key]);
28 }
29 }
30

31 $this->books = array_values($this->books);
32 }
33

34 public function count(): int
35 {
36 return count($this->books);
37 }
38

39 public function current(): Book
40 {
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41 return $this->books[$this->currentIndex];
42 }
43

44 public function key(): int
45 {
46 return $this->currentIndex;
47 }
48

49 public function next(): void
50 {
51 $this->currentIndex++;
52 }
53

54 public function rewind(): void
55 {
56 $this->currentIndex = 0;
57 }
58

59 public function valid(): bool
60 {
61 return isset($this->books[$this->currentIndex]);
62 }
63 }

Test

Tests/IteratorTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Iterator\Tests;
6

7 use DesignPatterns\Behavioral\Iterator\Book;
8 use DesignPatterns\Behavioral\Iterator\BookList;
9 use PHPUnit\Framework\TestCase;

10

11 class IteratorTest extends TestCase
12 {
13 public function testCanIterateOverBookList()
14 {
15 $bookList = new BookList();
16 $bookList->addBook(new Book('Learning PHP Design Patterns', 'William Sanders'));
17 $bookList->addBook(new Book('Professional Php Design Patterns', 'Aaron Saray'));
18 $bookList->addBook(new Book('Clean Code', 'Robert C. Martin'));
19

20 $books = [];
21

22 foreach ($bookList as $book) {
23 $books[] = $book->getAuthorAndTitle();
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24 }
25

26 $this->assertSame(
27 [
28 'Learning PHP Design Patterns by William Sanders',
29 'Professional Php Design Patterns by Aaron Saray',
30 'Clean Code by Robert C. Martin',
31 ],
32 $books
33 );
34 }
35

36 public function testCanIterateOverBookListAfterRemovingBook()
37 {
38 $book = new Book('Clean Code', 'Robert C. Martin');
39 $book2 = new Book('Professional Php Design Patterns', 'Aaron Saray');
40

41 $bookList = new BookList();
42 $bookList->addBook($book);
43 $bookList->addBook($book2);
44 $bookList->removeBook($book);
45

46 $books = [];
47 foreach ($bookList as $book) {
48 $books[] = $book->getAuthorAndTitle();
49 }
50

51 $this->assertSame(
52 ['Professional Php Design Patterns by Aaron Saray'],
53 $books
54 );
55 }
56

57 public function testCanAddBookToList()
58 {
59 $book = new Book('Clean Code', 'Robert C. Martin');
60

61 $bookList = new BookList();
62 $bookList->addBook($book);
63

64 $this->assertCount(1, $bookList);
65 }
66

67 public function testCanRemoveBookFromList()
68 {
69 $book = new Book('Clean Code', 'Robert C. Martin');
70

71 $bookList = new BookList();
72 $bookList->addBook($book);
73 $bookList->removeBook($book);
74

75 $this->assertCount(0, $bookList);
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76 }
77 }

1.3.5 Mediator

Scopo

Questo pattern permette di disaccoppiare facilmente molti componenti che collaborano insieme. È una buona
alternativa all’Observer SE hai una sorta di «intelligenza centrale», come un controller (ma non nel senso MVC).

Tutti i componenti (chiamati Colleghi) sono accoppiati unicamente dall’intefaccia del Mediatore ed è una buona cosa in
quanto nella programmazione OO, un buon amico è meglio di tanti. Questa è la caratteristica chiave di questo pattern.
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Codice

Potete trovare questo codice anche su GitHub

Mediator.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Mediator;
6

7 interface Mediator
8 {
9 public function getUser(string $username): string;

10 }

Colleague.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Mediator;
6

7 abstract class Colleague
8 {
9 protected Mediator $mediator;

10

11 final public function setMediator(Mediator $mediator)
12 {
13 $this->mediator = $mediator;
14 }
15 }

Ui.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Mediator;
6

7 class Ui extends Colleague
8 {
9 public function outputUserInfo(string $username)

10 {
11 echo $this->mediator->getUser($username);
12 }
13 }

UserRepository.php

1 <?php
2
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3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Mediator;
6

7 class UserRepository extends Colleague
8 {
9 public function getUserName(string $user): string

10 {
11 return 'User: ' . $user;
12 }
13 }

UserRepositoryUiMediator.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Mediator;
6

7 class UserRepositoryUiMediator implements Mediator
8 {
9 public function __construct(private UserRepository $userRepository, private Ui $ui)

10 {
11 $this->userRepository->setMediator($this);
12 $this->ui->setMediator($this);
13 }
14

15 public function printInfoAbout(string $user)
16 {
17 $this->ui->outputUserInfo($user);
18 }
19

20 public function getUser(string $username): string
21 {
22 return $this->userRepository->getUserName($username);
23 }
24 }

Test

Tests/MediatorTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Tests\Mediator\Tests;
6

7 use DesignPatterns\Behavioral\Mediator\Ui;
8 use DesignPatterns\Behavioral\Mediator\UserRepository;
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9 use DesignPatterns\Behavioral\Mediator\UserRepositoryUiMediator;
10 use PHPUnit\Framework\TestCase;
11

12 class MediatorTest extends TestCase
13 {
14 public function testOutputHelloWorld()
15 {
16 $mediator = new UserRepositoryUiMediator(new UserRepository(), new Ui());
17

18 $this->expectOutputString('User: Dominik');
19 $mediator->printInfoAbout('Dominik');
20 }
21 }

1.3.6 Memento

Scopo

Permette di ripristinare lo stato precedenti di un oggetto (annullamento tramite rollback) o di ottenere accesso allo stato
di quest’ultimo senza rivelarne l’implementazione (ad esempio all’oggetto non è richiesta una funzione per restituire il
suo stato corrente).

Il pattern Memento è implementato con tre oggetti: Originator, Caretaker e Memento.

Memento - oggetto contenente un’istantanea concreta ed unica dello stato di un oggetto o di una risorsa: stringhe,
numeri, array, istanze di una classe e così via. Unicità dello stato non implica l’inesistenza di stati simili in diffenti
instantanee. Questo comporta che lo stato può essere estratto come un clone indipendente. Qualunque oggetto me-
morizzato nel Memento potrebbe essere una copia completa dell’oggetto originale invece di un riferimento. L’oggetto
Memento è un «oggetto opaco» (che può o dovrebbe cambiare).

Originator - oggetto contenente lo stato attuale di un oggetto esterno di uno specifico tipo.L’Originator è in grado di
creare una copia unica di questo stato e restituirlo incapsulato in un Memento. Non conosce lo storico dei cambiamenti
di stato. Potete assegnargli uno stato concreto dall’esterno rendendolo così quello attuale. L’Originator deve assicurarsi
che lo stato assegnatosia compatibile con quello permesso dal tipo di oggetto. Può (ma non dovrebbe) avere qualche
metodo ma non possono effettuare cambiamenti allo stato dell’oggetto salvato.

Caretaker - controlla lo storico degli stati. Può effettuare dei cambiamenti all’oggetto, decidere se salvare lo stato di un
oggetto esterno nell’Originator, chiedere a quest’ultimo un’istantanea dello stato corrente o cambiare lo stato corrente
dell’Originator con uno dello storico delle instantanee.

Esempi

• Il seme di un generatore numerico pesudocasuale

• Lo stato di una macchina a stati finiti

• Controllare gli stati intermedi di un Modello ORM <http://en.wikipedia.org/wiki/Object-relational_mapping>`
prima di persisterlo
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Codice

Potete trovare questo codice anche su GitHub

Memento.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Memento;
(continues on next page)
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6

7 class Memento
8 {
9 public function __construct(private State $state)

10 {
11 }
12

13 public function getState(): State
14 {
15 return $this->state;
16 }
17 }

State.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Memento;
6

7 use InvalidArgumentException;
8

9 class State implements \Stringable
10 {
11 public const STATE_CREATED = 'created';
12 public const STATE_OPENED = 'opened';
13 public const STATE_ASSIGNED = 'assigned';
14 public const STATE_CLOSED = 'closed';
15

16 private string $state;
17

18 /**
19 * @var string[]
20 */
21 private static array $validStates = [
22 self::STATE_CREATED,
23 self::STATE_OPENED,
24 self::STATE_ASSIGNED,
25 self::STATE_CLOSED,
26 ];
27

28 public function __construct(string $state)
29 {
30 self::ensureIsValidState($state);
31

32 $this->state = $state;
33 }
34

35 private static function ensureIsValidState(string $state)
36 {
37 if (!in_array($state, self::$validStates)) {

(continues on next page)
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38 throw new InvalidArgumentException('Invalid state given');
39 }
40 }
41

42 public function __toString(): string
43 {
44 return $this->state;
45 }
46 }

Ticket.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Memento;
6

7 /**
8 * Ticket is the "Originator" in this implementation
9 */

10 class Ticket
11 {
12 private State $currentState;
13

14 public function __construct()
15 {
16 $this->currentState = new State(State::STATE_CREATED);
17 }
18

19 public function open()
20 {
21 $this->currentState = new State(State::STATE_OPENED);
22 }
23

24 public function assign()
25 {
26 $this->currentState = new State(State::STATE_ASSIGNED);
27 }
28

29 public function close()
30 {
31 $this->currentState = new State(State::STATE_CLOSED);
32 }
33

34 public function saveToMemento(): Memento
35 {
36 return new Memento(clone $this->currentState);
37 }
38

39 public function restoreFromMemento(Memento $memento)
40 {

(continues on next page)
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41 $this->currentState = $memento->getState();
42 }
43

44 public function getState(): State
45 {
46 return $this->currentState;
47 }
48 }

Test

Tests/MementoTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Memento\Tests;
6

7 use DesignPatterns\Behavioral\Memento\State;
8 use DesignPatterns\Behavioral\Memento\Ticket;
9 use PHPUnit\Framework\TestCase;

10

11 class MementoTest extends TestCase
12 {
13 public function testOpenTicketAssignAndSetBackToOpen()
14 {
15 $ticket = new Ticket();
16

17 // open the ticket
18 $ticket->open();
19 $openedState = $ticket->getState();
20 $this->assertSame(State::STATE_OPENED, (string) $ticket->getState());
21

22 $memento = $ticket->saveToMemento();
23

24 // assign the ticket
25 $ticket->assign();
26 $this->assertSame(State::STATE_ASSIGNED, (string) $ticket->getState());
27

28 // now restore to the opened state, but verify that the state object has been␣
→˓cloned for the memento

29 $ticket->restoreFromMemento($memento);
30

31 $this->assertSame(State::STATE_OPENED, (string) $ticket->getState());
32 $this->assertNotSame($openedState, $ticket->getState());
33 }
34 }
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1.3.7 Null Object

Scopo

NullObject non è un pattern della GoF ma uno schema che appare frequentemente da essere considerato tale. Possiede
i seguenti vantaggi:

• Il codice del client è semplificato

• Riduce il rischio di null pointer exceptions

• Meno espressioni condizionali richiedono meno casi di test

I metodi che restituisco un oggetto o null dovrebbero invece restituire l’oggetto o il NullObject. Questi
NullObjects semplificano il codice cosicchè if (!is_null($obj)) { $obj->callSomething() ; } con il
seguente $obj->callSomething() ; eliminado il controllo condizionale nel codice del client.

Esempi

• Null logger or null output to preserve a standard way of interaction between objects, even if the shouldn’t do
anything

• Null handler in un pattern di Chain of Responsabilities

• Null command in un Command pattern
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Codice

Potete trovare questo codice anche su GitHub

Service.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\NullObject;
6

7 class Service
8 {
9 public function __construct(private Logger $logger)

10 {
11 }
12

13 /**
14 * do something ...
15 */
16 public function doSomething()
17 {
18 // notice here that you don't have to check if the logger is set with eg. is_

→˓null(), instead just use it
19 $this->logger->log('We are in ' . __METHOD__);
20 }
21 }

Logger.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\NullObject;
6

7 /**
8 * Key feature: NullLogger must inherit from this interface like any other loggers
9 */

10 interface Logger
11 {
12 public function log(string $str);
13 }

PrintLogger.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\NullObject;
6

7 class PrintLogger implements Logger
(continues on next page)
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8 {
9 public function log(string $str)

10 {
11 echo $str;
12 }
13 }

NullLogger.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\NullObject;
6

7 class NullLogger implements Logger
8 {
9 public function log(string $str)

10 {
11 // do nothing
12 }
13 }

Test

Tests/LoggerTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\NullObject\Tests;
6

7 use DesignPatterns\Behavioral\NullObject\NullLogger;
8 use DesignPatterns\Behavioral\NullObject\PrintLogger;
9 use DesignPatterns\Behavioral\NullObject\Service;

10 use PHPUnit\Framework\TestCase;
11

12 class LoggerTest extends TestCase
13 {
14 public function testNullObject()
15 {
16 $service = new Service(new NullLogger());
17 $this->expectOutputString('');
18 $service->doSomething();
19 }
20

21 public function testStandardLogger()
22 {
23 $service = new Service(new PrintLogger());
24 $this->expectOutputString('We are in DesignPatterns\Behavioral\NullObject\

(continues on next page)
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→˓Service::doSomething');
25 $service->doSomething();
26 }
27 }

1.3.8 Observer

Scopo

Implementare un meccanismo di publish/subscribe su di un oggetto. Ogni volta che l’oggetto «Subjet» cambia di stato,
gli «Observers» attaccati ad esso saranno notificati riducendo l’ammontare di oggetti accoppiati.

Esempi

• Una coda di messaggi è osservata per mostrare l’avanzamento di un task in una GUI

Note

PHP definisce già due interfacce per implementare questo pattern: SplObserver e SplSubject.

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

User.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Observer;
6

7 use SplSubject;
8 use SplObjectStorage;
9 use SplObserver;

10

11 /**
12 * User implements the observed object (called Subject), it maintains a list of␣

→˓observers and sends notifications to
13 * them in case changes are made on the User object
14 */
15 class User implements SplSubject
16 {
17 private SplObjectStorage $observers;
18 private $email;
19

20 public function __construct()
21 {
22 $this->observers = new SplObjectStorage();
23 }
24

25 public function attach(SplObserver $observer): void
26 {
27 $this->observers->attach($observer);
28 }
29

30 public function detach(SplObserver $observer): void
31 {
32 $this->observers->detach($observer);
33 }
34

35 public function changeEmail(string $email): void
36 {
37 $this->email = $email;
38 $this->notify();
39 }
40

41 public function notify(): void
42 {
43 /** @var SplObserver $observer */
44 foreach ($this->observers as $observer) {
45 $observer->update($this);
46 }

(continues on next page)
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47 }
48 }

UserObserver.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Observer;
6

7 use SplObserver;
8 use SplSubject;
9

10 class UserObserver implements SplObserver
11 {
12 /**
13 * @var SplSubject[]
14 */
15 private array $changedUsers = [];
16

17 /**
18 * It is called by the Subject, usually by SplSubject::notify()
19 */
20 public function update(SplSubject $subject): void
21 {
22 $this->changedUsers[] = clone $subject;
23 }
24

25 /**
26 * @return SplSubject[]
27 */
28 public function getChangedUsers(): array
29 {
30 return $this->changedUsers;
31 }
32 }

Test

Tests/ObserverTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Observer\Tests;
6

7 use DesignPatterns\Behavioral\Observer\User;
8 use DesignPatterns\Behavioral\Observer\UserObserver;
9 use PHPUnit\Framework\TestCase;

(continues on next page)
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10

11 class ObserverTest extends TestCase
12 {
13 public function testChangeInUserLeadsToUserObserverBeingNotified()
14 {
15 $observer = new UserObserver();
16

17 $user = new User();
18 $user->attach($observer);
19

20 $user->changeEmail('foo@bar.com');
21 $this->assertCount(1, $observer->getChangedUsers());
22 }
23 }

1.3.9 Specification

Scopo

Costruire una specifica chiara delle logiche di business, che gli oggetti chiamati devono rispettare. La classe che
implementa la specifica ha un metodo chiamato isSatisfiedBy che restituisce vero o falso se il dato oggetto rispetta
la specifica.

Esempi

• RulerZ

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

Item.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification;
6

7 class Item
8 {
9 public function __construct(private float $price)

10 {
11 }
12

13 public function getPrice(): float
14 {
15 return $this->price;
16 }
17 }

Specification.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification;
6

7 interface Specification
8 {
9 public function isSatisfiedBy(Item $item): bool;

10 }

OrSpecification.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification;
6

7 class OrSpecification implements Specification
8 {
9 /**

10 * @var Specification[]
11 */
12 private array $specifications;
13

14 /**
15 * @param Specification[] $specifications

(continues on next page)
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16 */
17 public function __construct(Specification ...$specifications)
18 {
19 $this->specifications = $specifications;
20 }
21

22 /*
23 * if at least one specification is true, return true, else return false
24 */
25 public function isSatisfiedBy(Item $item): bool
26 {
27 foreach ($this->specifications as $specification) {
28 if ($specification->isSatisfiedBy($item)) {
29 return true;
30 }
31 }
32

33 return false;
34 }
35 }

PriceSpecification.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification;
6

7 class PriceSpecification implements Specification
8 {
9 public function __construct(private ?float $minPrice, private ?float $maxPrice)

10 {
11 }
12

13 public function isSatisfiedBy(Item $item): bool
14 {
15 if ($this->maxPrice !== null && $item->getPrice() > $this->maxPrice) {
16 return false;
17 }
18

19 if ($this->minPrice !== null && $item->getPrice() < $this->minPrice) {
20 return false;
21 }
22

23 return true;
24 }
25 }

AndSpecification.php
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1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification;
6

7 class AndSpecification implements Specification
8 {
9 /**

10 * @var Specification[]
11 */
12 private array $specifications;
13

14 /**
15 * @param Specification[] $specifications
16 */
17 public function __construct(Specification ...$specifications)
18 {
19 $this->specifications = $specifications;
20 }
21

22 /**
23 * if at least one specification is false, return false, else return true.
24 */
25 public function isSatisfiedBy(Item $item): bool
26 {
27 foreach ($this->specifications as $specification) {
28 if (!$specification->isSatisfiedBy($item)) {
29 return false;
30 }
31 }
32

33 return true;
34 }
35 }

NotSpecification.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification;
6

7 class NotSpecification implements Specification
8 {
9 public function __construct(private Specification $specification)

10 {
11 }
12

13 public function isSatisfiedBy(Item $item): bool
14 {
15 return !$this->specification->isSatisfiedBy($item);

(continues on next page)
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16 }
17 }

Test

Tests/SpecificationTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Specification\Tests;
6

7 use DesignPatterns\Behavioral\Specification\Item;
8 use DesignPatterns\Behavioral\Specification\NotSpecification;
9 use DesignPatterns\Behavioral\Specification\OrSpecification;

10 use DesignPatterns\Behavioral\Specification\AndSpecification;
11 use DesignPatterns\Behavioral\Specification\PriceSpecification;
12 use PHPUnit\Framework\TestCase;
13

14 class SpecificationTest extends TestCase
15 {
16 public function testCanOr()
17 {
18 $spec1 = new PriceSpecification(50, 99);
19 $spec2 = new PriceSpecification(101, 200);
20

21 $orSpec = new OrSpecification($spec1, $spec2);
22

23 $this->assertFalse($orSpec->isSatisfiedBy(new Item(100)));
24 $this->assertTrue($orSpec->isSatisfiedBy(new Item(51)));
25 $this->assertTrue($orSpec->isSatisfiedBy(new Item(150)));
26 }
27

28 public function testCanAnd()
29 {
30 $spec1 = new PriceSpecification(50, 100);
31 $spec2 = new PriceSpecification(80, 200);
32

33 $andSpec = new AndSpecification($spec1, $spec2);
34

35 $this->assertFalse($andSpec->isSatisfiedBy(new Item(150)));
36 $this->assertFalse($andSpec->isSatisfiedBy(new Item(1)));
37 $this->assertFalse($andSpec->isSatisfiedBy(new Item(51)));
38 $this->assertTrue($andSpec->isSatisfiedBy(new Item(100)));
39 }
40

41 public function testCanNot()
42 {
43 $spec1 = new PriceSpecification(50, 100);
44 $notSpec = new NotSpecification($spec1);
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45

46 $this->assertTrue($notSpec->isSatisfiedBy(new Item(150)));
47 $this->assertFalse($notSpec->isSatisfiedBy(new Item(50)));
48 }
49 }

1.3.10 State

Scopo

Incapsulare comportamenti differenti per la medesima routine basata sullo stato di un oggetto. Può essere una maniera
pulita per un oggetto di cambiare il suo comportamento a tempo di esecuzione evitando un monolite di espressioni
condizionali.

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

OrderContext.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\State;
6

7 class OrderContext
8 {
9 private State $state;

10

11 public static function create(): OrderContext
12 {
13 $order = new self();
14 $order->state = new StateCreated();
15

16 return $order;
17 }
18

19 public function setState(State $state)
20 {
21 $this->state = $state;
22 }
23

24 public function proceedToNext()
25 {
26 $this->state->proceedToNext($this);
27 }
28

29 public function toString()
30 {
31 return $this->state->toString();
32 }
33 }

State.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\State;
6

7 interface State
8 {
9 public function proceedToNext(OrderContext $context);

10

11 public function toString(): string;
12 }
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StateCreated.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\State;
6

7 class StateCreated implements State
8 {
9 public function proceedToNext(OrderContext $context)

10 {
11 $context->setState(new StateShipped());
12 }
13

14 public function toString(): string
15 {
16 return 'created';
17 }
18 }

StateShipped.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\State;
6

7 class StateShipped implements State
8 {
9 public function proceedToNext(OrderContext $context)

10 {
11 $context->setState(new StateDone());
12 }
13

14 public function toString(): string
15 {
16 return 'shipped';
17 }
18 }

StateDone.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\State;
6

7 class StateDone implements State
8 {
9 public function proceedToNext(OrderContext $context)

10 {
(continues on next page)
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11 // there is nothing more to do
12 }
13

14 public function toString(): string
15 {
16 return 'done';
17 }
18 }

Test

Tests/StateTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\State\Tests;
6

7 use DesignPatterns\Behavioral\State\OrderContext;
8 use PHPUnit\Framework\TestCase;
9

10 class StateTest extends TestCase
11 {
12 public function testIsCreatedWithStateCreated()
13 {
14 $orderContext = OrderContext::create();
15

16 $this->assertSame('created', $orderContext->toString());
17 }
18

19 public function testCanProceedToStateShipped()
20 {
21 $contextOrder = OrderContext::create();
22 $contextOrder->proceedToNext();
23

24 $this->assertSame('shipped', $contextOrder->toString());
25 }
26

27 public function testCanProceedToStateDone()
28 {
29 $contextOrder = OrderContext::create();
30 $contextOrder->proceedToNext();
31 $contextOrder->proceedToNext();
32

33 $this->assertSame('done', $contextOrder->toString());
34 }
35

36 public function testStateDoneIsTheLastPossibleState()
37 {
38 $contextOrder = OrderContext::create();
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39 $contextOrder->proceedToNext();
40 $contextOrder->proceedToNext();
41 $contextOrder->proceedToNext();
42

43 $this->assertSame('done', $contextOrder->toString());
44 }
45 }

1.3.11 Strategy

Terminologia

• Contesto

• Strategy

• Concrete Strategy

Scopo

Separare le strategie e scambiarle velocemente. È una buona alternativa all’ereditarietà (invece di avere una classe
astratta da estendere).

Esempi

• Ordinare una lista di oggetti, una strategia per data, un’altra per id

• Semplificare i test di unità: ad esempio scambiare tra persistenza su file o in memoria
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Codice

Potete trovare questo codice anche su GitHub

Context.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Strategy;
(continues on next page)
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6

7 class Context
8 {
9 public function __construct(private Comparator $comparator)

10 {
11 }
12

13 public function executeStrategy(array $elements): array
14 {
15 uasort($elements, [$this->comparator, 'compare']);
16

17 return $elements;
18 }
19 }

Comparator.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Strategy;
6

7 interface Comparator
8 {
9 /**

10 * @param mixed $a
11 * @param mixed $b
12 */
13 public function compare($a, $b): int;
14 }

DateComparator.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Strategy;
6

7 use DateTime;
8

9 class DateComparator implements Comparator
10 {
11 public function compare($a, $b): int
12 {
13 $aDate = new DateTime($a['date']);
14 $bDate = new DateTime($b['date']);
15

16 return $aDate <=> $bDate;
17 }
18 }
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IdComparator.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Strategy;
6

7 class IdComparator implements Comparator
8 {
9 public function compare($a, $b): int

10 {
11 return $a['id'] <=> $b['id'];
12 }
13 }

Test

Tests/StrategyTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Strategy\Tests;
6

7 use DesignPatterns\Behavioral\Strategy\Context;
8 use DesignPatterns\Behavioral\Strategy\DateComparator;
9 use DesignPatterns\Behavioral\Strategy\IdComparator;

10 use PHPUnit\Framework\TestCase;
11

12 class StrategyTest extends TestCase
13 {
14 public function provideIntegers()
15 {
16 return [
17 [
18 [['id' => 2], ['id' => 1], ['id' => 3]],
19 ['id' => 1],
20 ],
21 [
22 [['id' => 3], ['id' => 2], ['id' => 1]],
23 ['id' => 1],
24 ],
25 ];
26 }
27

28 public function provideDates()
29 {
30 return [
31 [
32 [['date' => '2014-03-03'], ['date' => '2015-03-02'], ['date' => '2013-03-
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→˓01']],
33 ['date' => '2013-03-01'],
34 ],
35 [
36 [['date' => '2014-02-03'], ['date' => '2013-02-01'], ['date' => '2015-02-

→˓02']],
37 ['date' => '2013-02-01'],
38 ],
39 ];
40 }
41

42 /**
43 * @dataProvider provideIntegers
44 *
45 * @param array $collection
46 * @param array $expected
47 */
48 public function testIdComparator($collection, $expected)
49 {
50 $obj = new Context(new IdComparator());
51 $elements = $obj->executeStrategy($collection);
52

53 $firstElement = array_shift($elements);
54 $this->assertSame($expected, $firstElement);
55 }
56

57 /**
58 * @dataProvider provideDates
59 *
60 * @param array $collection
61 * @param array $expected
62 */
63 public function testDateComparator($collection, $expected)
64 {
65 $obj = new Context(new DateComparator());
66 $elements = $obj->executeStrategy($collection);
67

68 $firstElement = array_shift($elements);
69 $this->assertSame($expected, $firstElement);
70 }
71 }
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1.3.12 Template Method

Scopo

Template Method è un pattern comportamentale.

Lo avete già oncontrato molte volte. L’idea è di permette alle sottoclassi di questa classe astratta di «completare» il
comportamento di un algoritmo.

Detto anche «il principio di Hollywood» : «Non chiamarci, ti chiameremo.» Questa classe non è chiamata dalle
sottoclassi ma succede il contrario. In che modo? Con l’astrazione naturalmente.

In altre parole è lo scheletro di un algoritmo, che si adatta bene per framework e librerie. L’utilizzatore deve solo
implementare un metodo e la superclasse fa il resto.

È facile disaccoppiare le classi concrete e ridurre il copia-incolla, ecco perchè lo si trova ovunque.

Diagramma UML

1.3. Comportamentali 125



DesignPatternsPHP Documentation, Release 1.0

Codice

Potete trovare questo codice anche su GitHub

Journey.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\TemplateMethod;
6

7 abstract class Journey
8 {
9 /**

10 * @var string[]
11 */
12 private array $thingsToDo = [];
13

14 /**
15 * This is the public service provided by this class and its subclasses.
16 * Notice it is final to "freeze" the global behavior of algorithm.
17 * If you want to override this contract, make an interface with only takeATrip()
18 * and subclass it.
19 */
20 final public function takeATrip()
21 {
22 $this->thingsToDo[] = $this->buyAFlight();
23 $this->thingsToDo[] = $this->takePlane();
24 $this->thingsToDo[] = $this->enjoyVacation();
25 $buyGift = $this->buyGift();
26

27 if ($buyGift !== null) {
28 $this->thingsToDo[] = $buyGift;
29 }
30

31 $this->thingsToDo[] = $this->takePlane();
32 }
33

34 /**
35 * This method must be implemented, this is the key-feature of this pattern.
36 */
37 abstract protected function enjoyVacation(): string;
38

39 /**
40 * This method is also part of the algorithm but it is optional.
41 * You can override it only if you need to
42 */
43 protected function buyGift(): ?string
44 {
45 return null;
46 }
47

48 private function buyAFlight(): string
(continues on next page)
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49 {
50 return 'Buy a flight ticket';
51 }
52

53 private function takePlane(): string
54 {
55 return 'Taking the plane';
56 }
57

58 /**
59 * @return string[]
60 */
61 final public function getThingsToDo(): array
62 {
63 return $this->thingsToDo;
64 }
65 }

BeachJourney.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\TemplateMethod;
6

7 class BeachJourney extends Journey
8 {
9 protected function enjoyVacation(): string

10 {
11 return "Swimming and sun-bathing";
12 }
13 }

CityJourney.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\TemplateMethod;
6

7 class CityJourney extends Journey
8 {
9 protected function enjoyVacation(): string

10 {
11 return "Eat, drink, take photos and sleep";
12 }
13

14 protected function buyGift(): ?string
15 {
16 return "Buy a gift";
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17 }
18 }

Test

Tests/JourneyTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\TemplateMethod\Tests;
6

7 use DesignPatterns\Behavioral\TemplateMethod\BeachJourney;
8 use DesignPatterns\Behavioral\TemplateMethod\CityJourney;
9 use PHPUnit\Framework\TestCase;

10

11 class JourneyTest extends TestCase
12 {
13 public function testCanGetOnVacationOnTheBeach()
14 {
15 $beachJourney = new BeachJourney();
16 $beachJourney->takeATrip();
17

18 $this->assertSame(
19 ['Buy a flight ticket', 'Taking the plane', 'Swimming and sun-bathing',

→˓'Taking the plane'],
20 $beachJourney->getThingsToDo()
21 );
22 }
23

24 public function testCanGetOnAJourneyToACity()
25 {
26 $cityJourney = new CityJourney();
27 $cityJourney->takeATrip();
28

29 $this->assertSame(
30 [
31 'Buy a flight ticket',
32 'Taking the plane',
33 'Eat, drink, take photos and sleep',
34 'Buy a gift',
35 'Taking the plane'
36 ],
37 $cityJourney->getThingsToDo()
38 );
39 }
40 }

128 Capitolo 1. Patterns



DesignPatternsPHP Documentation, Release 1.0

1.3.13 Visitor

Scopo

Il Visitor Pattern permette di esternalizzare operazioni su degli oggetti ad altri. La ragione principale è di separare le
responsabilità. Le classi devono definire un contratto per interagire con i visitor (il metodo Role::accept ad esempio).

Il contratto è una classe astratta ma può essere anche un’interfaccia. Nell’ultimo caso ogni visitor deve scegliere
autonomamente quale metodo invocare sull’oggetto visitato
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Codice

Potete trovare questo codice anche su GitHub

RoleVisitor.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Visitor;
6

7 /**
8 * Note: the visitor must not choose itself which method to
9 * invoke, it is the visited object that makes this decision

10 */
11 interface RoleVisitor
12 {
13 public function visitUser(User $role);
14

15 public function visitGroup(Group $role);
16 }

RecordingVisitor.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Visitor;
6

7 class RecordingVisitor implements RoleVisitor
8 {
9 /**

10 * @var Role[]
11 */
12 private array $visited = [];
13

14 public function visitGroup(Group $role)
15 {
16 $this->visited[] = $role;
17 }
18

19 public function visitUser(User $role)
20 {
21 $this->visited[] = $role;
22 }
23

24 /**
25 * @return Role[]
26 */
27 public function getVisited(): array
28 {
29 return $this->visited;
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30 }
31 }

Role.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Visitor;
6

7 interface Role
8 {
9 public function accept(RoleVisitor $visitor);

10 }

User.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Visitor;
6

7 class User implements Role
8 {
9 public function __construct(private string $name)

10 {
11 }
12

13 public function getName(): string
14 {
15 return sprintf('User %s', $this->name);
16 }
17

18 public function accept(RoleVisitor $visitor)
19 {
20 $visitor->visitUser($this);
21 }
22 }

Group.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Behavioral\Visitor;
6

7 class Group implements Role
8 {
9 public function __construct(private string $name)

10 {
(continues on next page)
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11 }
12

13 public function getName(): string
14 {
15 return sprintf('Group: %s', $this->name);
16 }
17

18 public function accept(RoleVisitor $visitor)
19 {
20 $visitor->visitGroup($this);
21 }
22 }

Test

Tests/VisitorTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\Tests\Visitor\Tests;
6

7 use DesignPatterns\Behavioral\Visitor\RecordingVisitor;
8 use DesignPatterns\Behavioral\Visitor\User;
9 use DesignPatterns\Behavioral\Visitor\Group;

10 use DesignPatterns\Behavioral\Visitor\Role;
11 use DesignPatterns\Behavioral\Visitor;
12 use PHPUnit\Framework\TestCase;
13

14 class VisitorTest extends TestCase
15 {
16 private RecordingVisitor $visitor;
17

18 protected function setUp(): void
19 {
20 $this->visitor = new RecordingVisitor();
21 }
22

23 public function provideRoles()
24 {
25 return [
26 [new User('Dominik')],
27 [new Group('Administrators')],
28 ];
29 }
30

31 /**
32 * @dataProvider provideRoles
33 */
34 public function testVisitSomeRole(Role $role)
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35 {
36 $role->accept($this->visitor);
37 $this->assertSame($role, $this->visitor->getVisited()[0]);
38 }
39 }

1.4 Altro

1.4.1 Service Locator

È CONSIDERATO UN ANTI-PATTERN

Il Service Locator è considerato per alcune persone come un anti-pattern. Viola il principio di inversione delle dipen-
denze. Il service locator nasconde le dipendenze delle classi invece di esporle come si farebbe utilizzando la Depen-
dency Injection. Nel caso di cambiamenti di queste dipendenze rischiate di rompere le funzionalità delle classi che
state utilizzando, rendendo il vostro sistema difficile da manutenere.

Scopo

Implementare un’architettura a basso accoppiamento in modo da ottenere codice più testabile, manutenibile ed
estendibile. Questo pattern e il DI sono implementazioni del pattern di inversione del controllo.

Utilizzo

Con un ServiceLocator, potete registrare un servizio per una data interfaccia. Utilizzando questa interfaccia pote-
te recuperare il servizio e utilizzarlo nelle classi dell’applicazione senza conoscere la sua implementazione. Potete
configurare e iniettare il Service Locator all’avvio.
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Codice

Potete trovare questo codice anche su GitHub

Service.php

1 <?php
2

3 namespace DesignPatterns\More\ServiceLocator;
4

5 interface Service
6 {
7 }

ServiceLocator.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\ServiceLocator;
6

7 use OutOfRangeException;
8 use InvalidArgumentException;
9

10 class ServiceLocator
11 {
12 /**
13 * @var string[][]
14 */
15 private array $services = [];
16

17 /**
18 * @var Service[]
19 */
20 private array $instantiated = [];
21

22 public function addInstance(string $class, Service $service)
23 {
24 $this->instantiated[$class] = $service;
25 }
26

27 public function addClass(string $class, array $params)
28 {
29 $this->services[$class] = $params;
30 }
31

32 public function has(string $interface): bool
33 {
34 return isset($this->services[$interface]) || isset($this->instantiated[

→˓$interface]);
35 }
36

37 public function get(string $class): Service
(continues on next page)
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38 {
39 if (isset($this->instantiated[$class])) {
40 return $this->instantiated[$class];
41 }
42

43 $object = new $class(...$this->services[$class]);
44

45 if (!$object instanceof Service) {
46 throw new InvalidArgumentException('Could not register service: is no␣

→˓instance of Service');
47 }
48

49 $this->instantiated[$class] = $object;
50

51 return $object;
52 }
53 }

LogService.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\ServiceLocator;
6

7 class LogService implements Service
8 {
9 }

Test

Tests/ServiceLocatorTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\ServiceLocator\Tests;
6

7 use DesignPatterns\More\ServiceLocator\LogService;
8 use DesignPatterns\More\ServiceLocator\ServiceLocator;
9 use PHPUnit\Framework\TestCase;

10

11 class ServiceLocatorTest extends TestCase
12 {
13 private ServiceLocator $serviceLocator;
14

15 public function setUp(): void
16 {
17 $this->serviceLocator = new ServiceLocator();
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18 }
19

20 public function testHasServices()
21 {
22 $this->serviceLocator->addInstance(LogService::class, new LogService());
23

24 $this->assertTrue($this->serviceLocator->has(LogService::class));
25 $this->assertFalse($this->serviceLocator->has(self::class));
26 }
27

28 public function testGetWillInstantiateLogServiceIfNoInstanceHasBeenCreatedYet()
29 {
30 $this->serviceLocator->addClass(LogService::class, []);
31 $logger = $this->serviceLocator->get(LogService::class);
32

33 $this->assertInstanceOf(LogService::class, $logger);
34 }
35 }

1.4.2 Repository

Scopo

Assume il ruolo di mediatore tra il dominio e il mapping dei dati utilizzando un’interfaccia che opera su collezioni di
oggetti. Il repository incapsula l’insieme degli oggetti persistenti e le specifiche operazioni in un data store fornendo
un’esperienza più orientata agli oggetti dello strato di persistenza. Il repository ha anche come obiettivo quello di avere
una netta separazione e una dipendenza unidirezionale tra il dominio e il mapping dei dati.

Esempi

• Doctrine 2 ORM : Il Repository media tra le Entity e DBAL e contiene metodi per recuperare gli oggetti.

• Laravel Framework
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Codice

Potete trovare questo codice anche su GitHub

Post.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\Repository\Domain;
6

7 class Post
8 {
9 public static function draft(PostId $id, string $title, string $text): Post

10 {
(continues on next page)
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11 return new self(
12 $id,
13 PostStatus::fromString(PostStatus::STATE_DRAFT),
14 $title,
15 $text
16 );
17 }
18

19 public static function fromState(array $state): Post
20 {
21 return new self(
22 PostId::fromInt($state['id']),
23 PostStatus::fromInt($state['statusId']),
24 $state['title'],
25 $state['text']
26 );
27 }
28

29 private function __construct(
30 private PostId $id,
31 private PostStatus $status,
32 private string $title,
33 private string $text
34 ) {
35 }
36

37 public function getId(): PostId
38 {
39 return $this->id;
40 }
41

42 public function getStatus(): PostStatus
43 {
44 return $this->status;
45 }
46

47 public function getText(): string
48 {
49 return $this->text;
50 }
51

52 public function getTitle(): string
53 {
54 return $this->title;
55 }
56 }

PostId.php

1 <?php
2

3 declare(strict_types=1);
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4

5 namespace DesignPatterns\More\Repository\Domain;
6

7 use InvalidArgumentException;
8

9 /**
10 * This is a perfect example of a value object that is identifiable by it's value alone␣

→˓and
11 * is guaranteed to be valid each time an instance is created. Another important␣

→˓property of value objects
12 * is immutability.
13 *
14 * Notice also the use of a named constructor (fromInt) which adds a little context when␣

→˓creating an instance.
15 */
16 class PostId
17 {
18 public static function fromInt(int $id): PostId
19 {
20 self::ensureIsValid($id);
21

22 return new self($id);
23 }
24

25 private function __construct(private int $id)
26 {
27 }
28

29 public function toInt(): int
30 {
31 return $this->id;
32 }
33

34 private static function ensureIsValid(int $id)
35 {
36 if ($id <= 0) {
37 throw new InvalidArgumentException('Invalid PostId given');
38 }
39 }
40 }

PostStatus.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\Repository\Domain;
6

7 use InvalidArgumentException;
8

9 /**
(continues on next page)
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10 * Like PostId, this is a value object which holds the value of the current status of a␣
→˓Post. It can be constructed

11 * either from a string or int and is able to validate itself. An instance can then be␣
→˓converted back to int or string.

12 */
13 class PostStatus
14 {
15 public const STATE_DRAFT_ID = 1;
16 public const STATE_PUBLISHED_ID = 2;
17

18 public const STATE_DRAFT = 'draft';
19 public const STATE_PUBLISHED = 'published';
20

21 private static array $validStates = [
22 self::STATE_DRAFT_ID => self::STATE_DRAFT,
23 self::STATE_PUBLISHED_ID => self::STATE_PUBLISHED,
24 ];
25

26 public static function fromInt(int $statusId)
27 {
28 self::ensureIsValidId($statusId);
29

30 return new self($statusId, self::$validStates[$statusId]);
31 }
32

33 public static function fromString(string $status)
34 {
35 self::ensureIsValidName($status);
36 $state = array_search($status, self::$validStates);
37

38 if ($state === false) {
39 throw new InvalidArgumentException('Invalid state given!');
40 }
41

42 return new self($state, $status);
43 }
44

45 private function __construct(private int $id, private string $name)
46 {
47 }
48

49 public function toInt(): int
50 {
51 return $this->id;
52 }
53

54 /**
55 * there is a reason that I avoid using __toString() as it operates outside of the␣

→˓stack in PHP
56 * and is therefore not able to operate well with exceptions
57 */
58 public function toString(): string
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59 {
60 return $this->name;
61 }
62

63 private static function ensureIsValidId(int $status)
64 {
65 if (!in_array($status, array_keys(self::$validStates), true)) {
66 throw new InvalidArgumentException('Invalid status id given');
67 }
68 }
69

70

71 private static function ensureIsValidName(string $status)
72 {
73 if (!in_array($status, self::$validStates, true)) {
74 throw new InvalidArgumentException('Invalid status name given');
75 }
76 }
77 }

PostRepository.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\Repository;
6

7 use OutOfBoundsException;
8 use DesignPatterns\More\Repository\Domain\Post;
9 use DesignPatterns\More\Repository\Domain\PostId;

10

11 /**
12 * This class is situated between Entity layer (class Post) and access object layer␣

→˓(Persistence).
13 *
14 * Repository encapsulates the set of objects persisted in a data store and the␣

→˓operations performed over them
15 * providing a more object-oriented view of the persistence layer
16 *
17 * Repository also supports the objective of achieving a clean separation and one-way␣

→˓dependency
18 * between the domain and data mapping layers
19 */
20 class PostRepository
21 {
22 public function __construct(private Persistence $persistence)
23 {
24 }
25

26 public function generateId(): PostId
27 {
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28 return PostId::fromInt($this->persistence->generateId());
29 }
30

31 public function findById(PostId $id): Post
32 {
33 try {
34 $arrayData = $this->persistence->retrieve($id->toInt());
35 } catch (OutOfBoundsException $e) {
36 throw new OutOfBoundsException(sprintf('Post with id %d does not exist', $id-

→˓>toInt()), 0, $e);
37 }
38

39 return Post::fromState($arrayData);
40 }
41

42 public function save(Post $post)
43 {
44 $this->persistence->persist([
45 'id' => $post->getId()->toInt(),
46 'statusId' => $post->getStatus()->toInt(),
47 'text' => $post->getText(),
48 'title' => $post->getTitle(),
49 ]);
50 }
51 }

Persistence.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\Repository;
6

7 interface Persistence
8 {
9 public function generateId(): int;

10

11 public function persist(array $data);
12

13 public function retrieve(int $id): array;
14

15 public function delete(int $id);
16 }

InMemoryPersistence.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\Repository;
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6

7 use OutOfBoundsException;
8

9 class InMemoryPersistence implements Persistence
10 {
11 private array $data = [];
12 private int $lastId = 0;
13

14 public function generateId(): int
15 {
16 $this->lastId++;
17

18 return $this->lastId;
19 }
20

21 public function persist(array $data)
22 {
23 $this->data[$this->lastId] = $data;
24 }
25

26 public function retrieve(int $id): array
27 {
28 if (!isset($this->data[$id])) {
29 throw new OutOfBoundsException(sprintf('No data found for ID %d', $id));
30 }
31

32 return $this->data[$id];
33 }
34

35 public function delete(int $id)
36 {
37 if (!isset($this->data[$id])) {
38 throw new OutOfBoundsException(sprintf('No data found for ID %d', $id));
39 }
40

41 unset($this->data[$id]);
42 }
43 }

Test

Tests/PostRepositoryTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\Repository\Tests;
6

7 use OutOfBoundsException;
8 use DesignPatterns\More\Repository\Domain\PostId;

(continues on next page)
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9 use DesignPatterns\More\Repository\Domain\PostStatus;
10 use DesignPatterns\More\Repository\InMemoryPersistence;
11 use DesignPatterns\More\Repository\Domain\Post;
12 use DesignPatterns\More\Repository\PostRepository;
13 use PHPUnit\Framework\TestCase;
14

15 class PostRepositoryTest extends TestCase
16 {
17 private PostRepository $repository;
18

19 protected function setUp(): void
20 {
21 $this->repository = new PostRepository(new InMemoryPersistence());
22 }
23

24 public function testCanGenerateId()
25 {
26 $this->assertEquals(1, $this->repository->generateId()->toInt());
27 }
28

29 public function testThrowsExceptionWhenTryingToFindPostWhichDoesNotExist()
30 {
31 $this->expectException(OutOfBoundsException::class);
32 $this->expectExceptionMessage('Post with id 42 does not exist');
33

34 $this->repository->findById(PostId::fromInt(42));
35 }
36

37 public function testCanPersistPostDraft()
38 {
39 $postId = $this->repository->generateId();
40 $post = Post::draft($postId, 'Repository Pattern', 'Design Patterns PHP');
41 $this->repository->save($post);
42

43 $this->repository->findById($postId);
44

45 $this->assertEquals($postId, $this->repository->findById($postId)->getId());
46 $this->assertEquals(PostStatus::STATE_DRAFT, $post->getStatus()->toString());
47 }
48 }
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1.4.3 Entity-Attribute-Value (EAV)

Il pattern Entity–attribute–value (EAV) al fine di implementare il modelllo EAV con PHP.

Scopo

Il modello Entity–attribute–value (EAV) descrive entità dove il numero di attributi (proprietà, parametri) che può essere
utilizzato per descriverli è vasto ma il numero che sarà attualmente applicato alla data entità è relativamente modesto.

Diagramma UML
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Codice

Potete trovare questo codice anche su GitHub

Entity.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\EAV;
6

7 use SplObjectStorage;
8

9 class Entity implements \Stringable
10 {
11 /**
12 * @var SplObjectStorage<Value,Value>
13 */
14 private $values;
15

16 /**
17 * @param Value[] $values
18 */
19 public function __construct(private string $name, array $values)
20 {
21 $this->values = new SplObjectStorage();
22

23 foreach ($values as $value) {
24 $this->values->attach($value);
25 }
26 }
27

28 public function __toString(): string
29 {
30 $text = [$this->name];
31

32 foreach ($this->values as $value) {
33 $text[] = (string) $value;
34 }
35

36 return join(', ', $text);
37 }
38 }

Attribute.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\EAV;
6

7 use SplObjectStorage;
(continues on next page)
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8

9 class Attribute implements \Stringable
10 {
11 private SplObjectStorage $values;
12

13 public function __construct(private string $name)
14 {
15 $this->values = new SplObjectStorage();
16 }
17

18 public function addValue(Value $value): void
19 {
20 $this->values->attach($value);
21 }
22

23 public function getValues(): SplObjectStorage
24 {
25 return $this->values;
26 }
27

28 public function __toString(): string
29 {
30 return $this->name;
31 }
32 }

Value.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\EAV;
6

7 class Value implements \Stringable
8 {
9 public function __construct(private Attribute $attribute, private string $name)

10 {
11 $attribute->addValue($this);
12 }
13

14 public function __toString(): string
15 {
16 return sprintf('%s: %s', (string) $this->attribute, $this->name);
17 }
18 }
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Test

Tests/EAVTest.php

1 <?php
2

3 declare(strict_types=1);
4

5 namespace DesignPatterns\More\EAV\Tests;
6

7 use DesignPatterns\More\EAV\Attribute;
8 use DesignPatterns\More\EAV\Entity;
9 use DesignPatterns\More\EAV\Value;

10 use PHPUnit\Framework\TestCase;
11

12 class EAVTest extends TestCase
13 {
14 public function testCanAddAttributeToEntity(): void
15 {
16 $colorAttribute = new Attribute('color');
17 $colorSilver = new Value($colorAttribute, 'silver');
18 $colorBlack = new Value($colorAttribute, 'black');
19

20 $memoryAttribute = new Attribute('memory');
21 $memory8Gb = new Value($memoryAttribute, '8GB');
22

23 $entity = new Entity('MacBook Pro', [$colorSilver, $colorBlack, $memory8Gb]);
24

25 $this->assertEquals('MacBook Pro, color: silver, color: black, memory: 8GB',␣
→˓(string) $entity);

26 }
27 }
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