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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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rRozDzIAL 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 Kreacyjne (Creational)

W inzynierii oprogramowania wzorce kreacyjne to takie, ktére dotycza mechanizméw tworzenia obiektéw w najlep-
szy mozliwy sposéb dla danej sytuacji. Tworzenie obiektéw w sposéb standardowy czesto skutkuje problemami na
poziomie architektury lub w dodatkowy sposéb ja komplikuje. Wzorce kreacyjne pozwalaja rozwigzaé ten problem
poprzez wprowadzenie kontroli nad tym jak obiekty sa tworzone.

1.1.1 Fabryka abstrakcyjna (Abstract Factory)

Przeznaczenie

To create series of related or dependent objects without specifying their concrete classes. Usually the created classes
all implement the same interface. The client of the abstract factory does not care about how these objects are created,
it just knows how they go together.
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Diagram UML
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Kod

Ten kod znajdziesz réwniez na GitHub.

WriterFactory.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

interface WriterFactory

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

namespace DesignPatterns\Creational\AbstractFactory;

interface Csviiriter

{

public function write(array $line): string;

}

JsonWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

interface JsonWriter

{

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

}

UnixCsvWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

class UnixCsvliriter implements CsvWriter

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

1.1. Kreacyjne (Creational)
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class UnixJsonWriter implements JsonWriter

{

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

namespace DesignPatterns\Creational\AbstractFactory;

class UnixWriterFactory implements WriterFactory

{

public function createCsviiriter(): CsviWiriter

{

return new UnixCsvWriter();

}

public function createlsonWriter(): JsonWriter

{

return new UnixJsonWriter();

}

WinCsvWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinCsviiriter implements Csviiriter

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

Rozdziat 1.

Patterns
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinJsonWriter implements JsonWriter

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

namespace DesignPatterns\Creational\AbstractFactory;

class WinWriterFactory implements WriterFactory

{
public function createCsviiriter(): CsviWiriter
{
return new WinCsviiriter();
}
public function createlsonWriter(): JsonWriter
{
return new WinJsonWriter();
}
}
Testy

Tests/AbstractFactoryTest.php

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

use DesignPatterns\Creational\AbstractFactory\Csviiriter;
use DesignPatterns\Creational\AbstractFactory\JsonWriter;
use DesignPatterns\Creational\AbstractFactory\UnixWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WinWWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WriterFactory;
(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

use PHPUnit\Framework\TestCase;

class AbstractFactoryTest extends TestCase

{
public function provideFactory()
{
return [
[new UnixWriterFactory()],
[new WinWriterFactory()]
i[E
}
Vi
* @dataProvider provideFactory
7':/
public function testCanCreateCsvWriterOnUnix(WriterFactory S$writerFactory)
{
$this->assertInstanceOf(JsonWriter::class, $writerFactory->createlsonWiriter());
$this->assertInstanceOf(CsvWriter::class, $writerFactory->createCsviiriter());
}
}

1.1.2 Budowniczy (Builder)

Przeznaczenie

Wzorzec Budowniczego pozwala na podziat skomplikowanego procesu tworzenia obiektu, na kilka mniejszych etapow,
gdzie kazdy z nich moze by¢ implementowany na r6zne sposoby. Budowniczy jest interfejsem, ktéry pozwala budowac
czesci takiego obiektu.

Jezeli Budowniczy ma najlepszg wiedze na temat tworzonego obiektu, wtedy zamiast interfejsu mozna zastosowac
klas¢ abstrakcyjng z domy$lnymi metodami (patrz Adapter).

Jezeli struktura dziedziczenia poszczegdlnych klas jest rozbudowana, wtedy struktura dziedziczenia Budowniczych
powinna temu odpowiadad.

Budowniczy czesto wykorzystuje ptynny interfejs (ang. fluent interface) jak na przyktad Mock Builder z biblioteki
PHPUnit.

8 Rozdziat 1. Patterns
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Przyktady

e PHPUnit: Mock Builder

Diagram UML

Builder Director

addWheel() build(builder)
addEngine()
addDoors()
getVehicle()

createVehicle()

CarBuilder TruckBuilder

car truck

addWheel() addWheel()
addEngine() addEngine()
addDoors() addDoors()

getVehicle() getVehicle()

createVehicle() createVehicle()

Kod

Ten kod znajdziesz réwniez na GitHub.

Director.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Vehicle;
Vs

* Director is part of the builder pattern. It knows the interface of the builder
(ciag dalszy na nastepnej stronie)

1.1. Kreacyjne (Creational) 9
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(kontynuacja poprzedniej strony)

* and builds a complex object with the help of the builder

* You can also inject many builders instead of one to build more complex objects

-.':/
class Director
{
public function build(Builder S$huilder): Vehicle
{
$builder->createVehicle();
$builder->addDoors();
$builder->addEngine();
$builder->addwWheel () ;
return $builder->getVehicle();
}
3
Builder.php
<?php

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

interface Builder

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

}

TruckBuilder.php

<?php

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

use DesignPatterns\Creational\Builder\Parts\Door;
use DesignPatterns\Creational\Builder\Parts\Engine;
use DesignPatterns\Creational\Builder\Parts\Wheel;
use DesignPatterns\Creational\Builder\Parts\Truck;
(ciag dalszy na nastepnej stronie)
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use

DesignPatterns\Creational\Builder\Parts\Vehicle;

class TruckBuilder implements Builder

(kontynuacja poprzedniej strony)

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

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use
use
use
use
use

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

(ciag dalszy na nastepnej stronie)

1.1.

Kreacyjne (Creational)
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class CarBuilder implements Builder

(kontynuacja poprzedniej strony)

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

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

abstract class Vehicle

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

}

Parts/Truck.php

12

Rozdziat 1. Patterns
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<?php

declare(strict_types=1);

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

{
}

Parts/Car.php

<?php

declare(strict_types=1);

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

{
}

Parts/Engine.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Engine

{
¥

Parts/Wheel.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Wheel

{
}

Parts/Door.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;

(ciag dalszy na nastgpnej stronie)

1.1. Kreacyjne (Creational)
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(kontynuacja poprzedniej strony)

class Door

{
}

Testy

Tests/DirectorTest.php

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

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

class DirectorTest extends TestCase

{
public function testCanBuildTruck()
{
$truckBuilder = new TruckBuilder();
$newVehicle = (new Director())->build($truckBuilder);
$this->assertInstanceOf(Truck::class, $newVehicle);
}
public function testCanBuildCar()
{
$carBuilder = new CarBuilder();
$newVehicle = (new Director())->build($carBuilder);
$this->assertInstanceOf(Car: :class, $newVehicle);
1
3

14 Rozdziat 1. Patterns
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1.1.3 Metoda wytwércza (Factory Method)

Przeznaczenie

Przewaga Metody wytworczej nad Fabryka uproszczona jest mozliwo$¢ implementowania réznych sposobéw tworzenia
obiektéw poprzez dziedziczenie po klasie Metody wytworczej.

W prostych przypadkach zamiast klasy abstrakcyjnej mozna uzy¢ zwyklego interfejsu.

Ten wzorzec implementuje jedng z podstawowych zasad programowania obiektowego SOLID - ,.D” - zasade odwr6-
cenia zaleznos$ci (ang. Dependency inversion principle).

Oznaczato, ze klasa FactoryMethod opiera si¢ na abstrakcji, a nie na konkretnej implementacji. Wida¢ w poréwnaniu
z Fabryka uproszczong czy Fabryka statyczna.

1.1. Kreacyjne (Creational) 15
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Diagram UML

log(message)

filePath

__construct(filePath) log(message)

log(message)

createLogger()

filePath
createLogger() __construct(filePath)

createLogger()
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Kod

Ten kod znajdziesz réwniez na GitHub.

Logger.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
interface Logger

{

public function log(string $message);

}

StdoutLogger.php

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

class StdoutLogger implements Logger

{

public function log(string $message)

{

echo $message;

}

FileLogger.php

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

class FileLogger implements Logger

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

1.1. Kreacyjne (Creational)
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<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactorylMethod;
interface LoggerFactory

{

public function createlLogger(): Logger;

}

StdoutLoggerFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
class StdoutLoggerFactory implements LoggerFactory

{

public function createlLogger(): Logger

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

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

class FilelLoggerFactory implements LoggerFactory

{

public function __construct(private string $filePath)

{

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

18
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Testy

Tests/FactoryMethodTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod\Tests;

use DesignPatterns\Creational\FactoryMethod\FileLogger;

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

use DesignPatterns\Creational\FactoryMethod\StdoutLoggerFactory;

use PHPUnit\Framework\TestCase;

class FactoryMethodTest extends TestCase

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

1.1.4 Pula obiektéw (Pool)

Purpose

Wzorzec Puli obiektéw wzorcem, ktéry polega na uzyciu puli obiektéw. Pula obiektéw to zbiér zainicjowanych obiek-
téw, ktore sg trzymane w gotowosci do uzycia (zamiast je alokowac lub dealokowac na zadanie). Klient puli obiektéw
zada obiektu z tej puli i wykonuje na tym obiekcie jakie$ operacje. Po skoriczeniu, zamiast niszczy¢ obiekt - zwraca
go do puli. Jest to szczegdlny typ obiektu fabrykujacego.

Uzycie puli obiektéw moze przyczyni¢ si¢ do znacznego wzrostu wydajnoSci wtedy, gdy: koszt inicjalizacji instancji
klasy jest wysoki, czestotliwo$¢ tworzenia kolejnych obiektow klasy jest wysoka, liczba instancji klas bedacych w
uzyciu jest mata. Obiekt z puli jest dostarczany w przewidywalnym czasie, podczas gdy czas tworzenia nowego obiektu
(szczegdlnie przez sie¢) moze by¢ duzy.

Korzysci te s3 w wigkszoSci odczuwalne dla takich obiektéw jak: potaczenia bazodanowe, polaczenia gniazdowe,
watki, duze obiekty graficzne (takie jak fonty i bitmapy). Uzycie puli dla prostych obiektéw (ktére nie wskazuja na
zewnetrzne zasoby, lecz tylko zajmuja pamigc), nie jest tak samo efektywne i moze nawet obnizy¢ wydajnos¢.

1.1. Kreacyjne (Creational) 19
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Diagram UML

® WorkerPool

occupiedWorkers
freeWorkers

get()
dispose(worker)

count()

@ StringReverseWorker
O 5 createdAt

® u construct(
@ & run(text)
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Kod

Ten kod znajdziesz réwniez na GitHub.

WorkerPool.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Pool;
use Countable;

class WorkerPool implements Countable

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

StringReverseWorker.php

1.1. Kreacyjne (Creational) 21
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<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Pool;

class StringReverseWorker

{
public function run(string $text): string
{
return strrev($text);
}
}
Testy
Tests/PoolTest.php
<?php

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

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

class PoolTest extends TestCase

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

Przeznaczenie

Pozwala zminimalizowac koszt tworzenia nowych obiektéw w sposéb standardowy (new Foo()) poprzez klonowanie
utworzonego obiektu Prototypu.

Przyktady

* Przetwarzanie duzej liczby danych - na przykfad tworzenie obiektéw odpowiadajacych 1 000 000 wierszy z bazy
danych poprzez ORM.

Diagram UML

@ BookPrototype

getTite)

setTitle(title)

G BarBookPrototype G FooBookPrototype

Kod

Ten kod znajdziesz réwniez na GitHub.

BookPrototype.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Prototype;
abstract class BookPrototype

' protected string $title;

protected string $category;

abstract public function __clone();

(ciag dalszy na nastepnej stronie)
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final public function getTitle(): string

{

return $this->title;

(kontynuacja poprzedniej strony)

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

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

class BarBookPrototype extends BookPrototype
{

protected string $category = 'Bar';

public function __clone()
{
}

FooBookPrototype.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Prototype;
class FooBookPrototype extends BookPrototype
{

protected string $category = 'Foo';

public function __clone()
{
}

24
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Testy

Tests/PrototypeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Prototype\Tests;

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

use PHPUnit\Framework\TestCase;

class PrototypeTest extends TestCase

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

$book) ;

$book) ;

1.1.6 Fabryka uproszczona (Simple Factory)

Przeznaczenie

Klasa SimpleFactory w ponizszym przykladzie jest implementacja wzorca Fabryki uproszczone;.

It differs from the static factory because it is not static. Therefore, you can have multiple factories, differently parame-
terized, you can subclass it and you can mock it. It always should be preferred over a static factory!

1.1. Kreacyjne (Creational)
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Diagram UML

driveTo(destination)

LCJ
)

createBicycle()

Kod

Ten kod znajdziesz réwniez na GitHub.

SimpleFactory.php

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

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

Bicycle.php

<?php

declare(strict_types=1);

(ciag dalszy na nastepnej stronie)
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namespace DesignPatterns\Creational\SimpleFactory;

class Bicycle

(kontynuacja poprzedniej strony)

{
public function driveTo(string $destination)
{
}

}

Usage

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

Testy

Tests/SimpleFactoryTest.php

<?php

declare(strict_types=1);

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

use DesignPatterns\Creational\SimpleFactory\SimpleFactory;

use PHPUnit\Framework\TestCase;

class SimpleFactoryTest extends TestCase

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

1.1.7 Singleton (Singleton)

TEN WZORZEC PROJEKTOWY JEST UZNAWANY ZA ANTY-WZORZEC! DLA LEPSZEGO TESTOWA-
NIA I EATWIEJSZEGO UTRZYMANIA STOSUJAC TEN WZORZEC POWINIENES STOSOWAC TAKZE

WZORZEC WSTRZYKIWANIA ZALEZNOSCI (DEPENDENCY INJECTION)!

1.1. Kreacyjne (Creational)
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Przeznaczenie

Umozliwia stworzenie tylko jednej instancji obiektu danej klasy. Tylko ten obiekt bedzie uzywany w ramach calej
aplikacji.

Przyktady

* Polaczenie do bazy danych.
* Logger

» Config Manager

* Threads Handling

* Blokowanie pliku - zaktadanie locka.

Diagram UML

@ singleton
O 5 instanc

__construct)

getlnstance()

Kod

Ten kod znajdziesz réwniez na GitHub.

Singleton.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Singleton;
use Exception;

final class Singleton

{
private static ?Singleton $instance = null;
Vi
* gets the instance via lazy initialization (created on first usage)
>'r/
public static function getInstance(): Singleton
{

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

if (self::$instance === null) {
self::$instance = new self();
}
return self::$instance;
}
/:!‘ *

* is not allowed to call from outside to prevent from creating multiple instances,
* to use the singleton, you have to obtain the instance from.
—Singleton: :getInstance() instead

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

Tests/SingletonTest.php

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

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

class SingletonTest extends TestCase

{

public function testUniqueness()

{
$firstCall = Singleton::getInstance();

(ciag dalszy na nastgpnej stronie)
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$secondCall = Singleton::getInstance();

$this->assertInstanceOf(Singleton::class, $firstCall);
$this->assertSame($firstCall, $secondCall);

(kontynuacja poprzedniej strony)

1.1.8 Fabryka statyczna (Static Factory)

Przeznaczenie

Wzorzec Fabryki statycznej jest bardzo podobny do wzorca Fabryki abstrakcyjnej i pozwala na tworzenie powigzanych
lub zaleznych obiektéw. W poréwnaniu z Fabryka abstrakcyjna, Fabryka statyczna uzywa jednej metody statycznej do
tworzenia wszystkich typéw obiektdéw, jakie moze tworzy¢. Zwykle taka metoda nazywa si¢ factory lub build.

Diagram UML

format(input)

format(input)

factory(type)

format(input)

30
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Kod

Ten kod znajdziesz réwniez na GitHub.

StaticFactory.php

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

use InvalidArgumentException;

Vi
* Notel: Remember, static means global state which is evil because it can't be mocked.
— for tests
* Note2: Cannot be subclassed or mock-upped or have multiple different instances.
:’:/
final class StaticFactory
{
public static function factory(string $type): Formatter
{
return match ($type) {
'number' => new FormatNumber(),
'string' => new FormatString(),
default => throw new InvalidArgumentException('Unknown format given'),

3

Formatter.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory;
interface Formatter

{

public function format(string $input): string;

}

FormatString.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory;
class FormatString implements Formatter

{

(ciag dalszy na nastepnej stronie)
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public function format(string $input): string

(kontynuacja poprzedniej strony)

{
return $input;
}
}
FormatNumber.php
<?php

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

class FormatNumber implements Formatter

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

Tests/StaticFactoryTest.php

<?php

declare(strict_types=1);

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

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

use PHPUnit\Framework\TestCase;

class StaticFactoryTest extends TestCase

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

public function testException()

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

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

StaticFactory::factory('object');

1.2 Strukturalne (Structural)

W Inzynierii Oprogramowania, strukturalne wzorce projektowe to takie, ktére utatwiaja nam projektowanie obiektowe
wskazujac sposoby implementacji relacji pomigdzy encjami.

1.2.1 Adapter (Adapter / Wrapper)

Przeznaczenie

Adapter pozwala z jednej strony na opakowanie interfejsu istniejacej klasy nowym, kompatybilnym z nasza aplika-
cja. Z drugiej strony pozwala wspotpracowaé klasom o niekompatybilnych interfejsach poprzez udostepnienie nowego
interfejsu (bazujacego na niekompatybilnych interfejsach).

Przyktady

* Adaptery bibliotek do taczenia si¢ z bazami danych.

* Uzywanie r6znych webserwiséw i adapteréw pozwala nam w spdjny sposéb korzysta¢ z danych (na przyktad
kiedy korzystamy z ogélnodostepnych API).
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Diagram UML

Book

getPage()
open()
turnPage|

EBookAdapter
PaperBook

eBook
page

__construct(eBook)
turnPage|

turnPage()
getPage()
open() open()

getPage()

Kod

Ten kod znajdziesz réwniez na GitHub.

Book.php

EBook

pressNext|
getPage()

unlock()

Kindle

totalPages
page
pressNext()
getPage()

unlock()

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

interface Book

{ public function turnPage();
public function open();
public function getPage(): int;
}
PaperBook.php
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<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Adapter;

class PaperBook implements Book

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

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

interface EBook

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

declare(strict_types=1);

(ciag dalszy na nastepne;j stronie)
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(kontynuacja poprzedniej strony)
namespace DesignPatterns\Structural\Adapter;

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

class EBookAdapter implements Book

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

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

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

3
3
Kindle.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Adapter;

Vi

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

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

*/
class Kindle implements EBook

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

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

declare(strict_types=1);

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

use PHPUnit\Framework\TestCase;

class AdapterTest extends TestCase

{
public function testCanTurnPageOnBook()
{
$book = new PaperBook();
$book->open();
$book->turnPage() ;
$this->assertSame(2, $book->getPage());
}

public function testCanTurnPageOnKindleLikeInANormalBook ()

(ciag dalszy na nastepnej stronie)
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{
$kindle = new Kindle(Q);
$book = new EBookAdapter($kindle);
$book->open() ;
$book->turnPage() ;
$this->assertSame(2, $book->getPage());
3

(kontynuacja poprzedniej strony)

1.2.2 Most (Bridge)

Przeznaczenie

Pozwala oddzieli¢ abstrakcje obiektu od jego implementacji.
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Diagram UML

implementation

__construct(printer)

setimplementation(printer)

get()

format(text)

format(text) format(text)

1.2. Strukturalne (Structural)
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Kod

Ten kod znajdziesz réwniez na GitHub.

Formatter.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Bridge;
interface Formatter

{

public function format(string $text): string;

PlainTextFormatter.php

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

class PlainTextFormatter implements Formatter

{

public function format(string $text): string

{

return $text;

HtmlFormatter.php

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

class HtmlFormatter implements Formatter

{

public function format(string $text): string

{
return sprintf('<p>%s</p>', $text);

}

Service.php

<?php

declare(strict_types=1);

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

namespace DesignPatterns\Structural\Bridge;

abstract class Service

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

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

class HelloWorldService extends Service

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

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

class PingService extends Service

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

Tests/BridgeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Bridge\Tests;

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

use DesignPatterns\Structural\Bridge\PlainTextFormatter;

use PHPUnit\Framework\TestCase;

class BridgeTest extends TestCase

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

1.2.3 Kompozyt (Composite)

Przeznaczenie

Pozwala traktowac grupe obiektéw jako pojedynczy obiekt. Dzieki temu operacje na grupie obiektéw wykonujemy w

takim sam sposéb, jakbySmy wykonywali je na pojedynczym obiekcie.

Przyktady

* Instancja klasy formularza, ktéra obstuguje wszystkie jego elementy w taki sposob, jakby obstugiwata pojedyn-
czg instancje formularza. Kiedy metoda render () jest wywotana, uruchamia w sposéb sekwencyjny metody

render () na elementach tego formularza.

42
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Diagram UML

Renderable

render()

TextElement Form

InputElement text elements

render() __construct(text) addElement(element)

render() render()

Kod

Ten kod znajdziesz réwniez na GitHub.

Renderable.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Composite;
interface Renderable

{

public function render(): string;

}

Form.php

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

Viaa
* The composite node MUST extend the component contract. This is mandatory for building
* a tree of components.
-.'.‘/
class Form implements Renderable
{
Viad

* @var Renderable[]
(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

:'.'/
private array S$elements;

/:’::’:
* runs through all elements and calls render() on them, then returns the complete.
—,representation
* of the form.
* from the outside, one will not see this and the form will act like a single.
—object instance
*/
public function render(): string

{

$formCode = '<form>';

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

3

return $formCode . '</form>';

}

public function addElement(Renderable $element)

{

$this->elements[] = $element;

}

InputElement.php

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

class InputElement implements Renderable

{
public function render(): string
{
return '<input type="text" />';
}
3
TextElement.php
<?php

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

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)
class TextElement implements Renderable

{

public function __construct(private string $text)

{
}

public function render(): string

{

return $this->text;

}

Testy

Tests/CompositeTest.php

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

use DesignPatterns\Structural\Composite\Form;

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

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

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

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

DE
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1.2.4 Konwerter danych (Data Mapper)

Przeznaczenie

Konwerter danych jest warstwa dostepu do danych (ang. DAL - Data Access Layer), ktéra wykonuje dwukierun-
kowe mapowanie pomiedzy warstwa przechowujacg dane (na przyktad baza danych), a przechowywana w pamieci
reprezentacja tych danych (warstwa domeny). Celem tego wzorca jest uniezaleznienie warstwy domeny od warstwy
przechowujacej dane oraz tych warstw od konwertera danych. Warstwa dostgpu do danych (DAL) sktada si¢ z jednego
lub wiecej mapperéw (lub Data Access Objects) obstugujacych wymiane danych. Implementacja mappera nie jest z
gbry narzucona. Generyczne konwertery beda obstugiwaty rézne encje, natomiast dedykowane tylko jeden lub kilka
okreSlonych typéw encji.

Kluczowym elementem tego wzorca jest to, ze model danych jest zgody z zasada jednej odpowiedzialnosci.

Przyktady

* DB Object Relational Mapper (ORM): Doctrine2 uzywa DAO w formie klasy EntityRepository.
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Diagram UML

(C
@ & email

@ 5 username

® © fromState(state)
@ © getUsername()
@ © getEmail()

~ LC
© & adapter " @ & data
@ & findByld(id) @ & find(id)

@ & mapRowToUser(rov

Kod

Ten kod znajdziesz réwniez na GitHub.

User.php

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

class User
{

public static function fromState(array $state): User

{

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

// validate state before accessing keys!

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

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

{

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

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

class UserMapper

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

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

if ($result === null) {

(ciag dalszy na nastepnej stronie)
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throw new InvalidArgumentException("User #

3

return $this->mapRowToUser($result);

}

private function mapRowToUser(array S$row): User

{

return User::fromState($row);

}

(kontynuacja poprzedniej strony)

not found");

Storage Adapter.php

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

class StorageAdapter

{
public function __construct(private array $data)
{
1
/7': %
* @return array[null
:’:/
public function find(int $id)
{
if (isset($this->data[$id])) {
return $this->data[$id];
}
return null;
3
}
Testy

Tests/DataMapperTest.php

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

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

(ciag dalszy na nastepnej stronie)

1.2. Strukturalne (Structural)

49




20

21

22

23

24

25

26

27

28

29

DesignPatternsPHP Documentation, Wydanie 1.0

(kontynuacja poprzedniej strony)
use DesignPatterns\Structural\DataMapper\User;
use DesignPatterns\Structural\DataMapper\UserMapper;
use PHPUnit\Framework\TestCase;

class DataMapperTest extends TestCase

{

public function testCanMapUserFromStorage()

{
$storage = new StorageAdapter([1 => ['username' => 'someone', 'email' =>
< 'someone@example.com']]);
$mapper = new UserMapper($storage);

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

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

}

public function testWillNotMapInvalidData()

{ $this->expectException(InvalidArgumentException::class);
$storage = new StorageAdapter([]);
$mapper = new UserMapper($storage);
$mapper->findById(1l);

}

1.2.5 Dekorator (Decorator)

Przeznaczenie

Pozwala na dynamiczne dodawanie nowych funkcji do istniejacych klas podczas dziatania programu.

Przyktady

* Web Service Layer: Dekorator typu JSON i XML uzywany w ustudze typu REST (w tym przyktadzie tylko jeden
z nich powinien by¢ dozwolony).
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Diagram UML

Booking

calculatePrice()

getDescription()

BookingDecorator DoubleRoomBooking

booking calculatePrice()

construct(booking) getDescription()

WiFi ExtraBed
PRICE PRICE

calculatePrice() calculatePrice()
getDescription() getDescription()

Kod

Ten kod znajdziesz réwniez na GitHub.

Booking.php

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

interface Booking

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

abstract class BookingDecorator implements Booking

{

public function __construct(protected Booking $booking)

{
}

DoubleRoomBooking.php

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

class DoubleRoomBooking implements Booking

{
public function calculatePrice(): int
{
return 40;
1
public function getDescription(): string
{
return 'double room';
3
3
ExtraBed.php
<?php

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

class ExtraBed extends BookingDecorator

{

private const = 30;

public function calculatePrice(): int

{

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

}

public function getDescription(): string

{

(ciag dalszy na nastepne;j stronie)
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return $this->booking->getDescription() . ' with extra bed';

(kontynuacja poprzedniej strony)

WiFi.php

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

class WiFi extends BookingDecorator

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

Tests/DecoratorTest.php

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

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

use DesignPatterns\Structural\Decorator\WiFi;

use PHPUnit\Framework\TestCase;

class DecoratorTest extends TestCase

{

public function testCanCalculatePriceForBasicDoubleRoomBooking()

{
$booking = new DoubleRoomBooking();

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

(ciag dalszy na nastepnej stronie)
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public function testCanCalculatePriceForDoubleRoomBookingWithWiFi()
{

$booking = new DoubleRoomBooking();

$booking = new WiFi($booking);

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

}

public function testCanCalculatePriceForDoubleRoomBookingWithWiFiAndExtraBed()
{

$booking = new DoubleRoomBooking();

$booking = new WiFi($booking);

$booking = new ExtraBed($booking);

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

1.2.6 Wstrzykiwanie zaleznosci (Dependency Injection)
Przeznaczenie

Pozwala stworzy¢ luzno powiazang architekture, aby uzyskac aplikacje, ktérag mozemy w tatwy sposéb testowacé, utrzy-
mywac i rozszerzac.

Uzycie

DatabaseConfiguration gets injected and DatabaseConnection will get all that it needs from $config. Without
DI, the configuration would be created directly in DatabaseConnection, which is not very good for testing and
extending it.

Przyktady

* Doctrine2 ORM uzywa wstrzykiwania zaleznos$ci do, na przyktad, do wstrzykiwania konfiguracji do obiektu
klasy Connection. Na potrzeby testowania, mozna stworzy¢ obiekty symulujace konfiguracje i wstrzyknaé je
do obiektu klasy Connection.

* many frameworks already have containers for DI that create objects via a configuration array and inject them
where needed (i.e. in Controllers)
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Diagram UML

password
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username
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getUsername()
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Kod

Ten kod znajdziesz réwniez na GitHub.

DatabaseConfiguration.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection;

class DatabaseConfiguration

{

public function __construct(
private string $host,
private int $port,
private string $username,
private string $password

) {

3
public function getHost(): string
{
return $this->host;
1

public function getPort(): int
{

return $this->port;

public function getUsername():

{

return $this->username;

public function getPassword():

{

return $this->password;

string

string

DatabaseConnection.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection;

class DatabaseConnection

{

public function

construct (private DatabaseConfiguration $configuration)

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

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

Tests/DependencylInjectionTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection\Tests;

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

use PHPUnit\Framework\TestCase;

class DependencyInjectionTest extends TestCase

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

Przeznaczenie
The primary goal of a Facade Pattern is not to avoid you having to read the manual of a complex API It’s only a
side-effect. The first goal is to reduce coupling and follow the Law of Demeter.

Fasada pozwala oddzieli¢ klienta od podsystemu, poprzez udostepnienie jednego lub wielu interfejséw oraz zredukowac
ztozono$¢ rozwigzania.

* Fasada nie zabrania bezpoSredniego dostepu do podsystemu.
* Dobrym pomystem jest posiadanie wielu fasad do jednego podsystemu.

Dlatego dobra fasada nie tworzy nowych obiektéw, tylko korzysta z istniejacych (nie uzywa operatora new). Jezeli w
ramach fasady tworzymy wiele obiektéw, w ramach kazdej metody, wtedy nie mamy do czynienia z Fasada, tylko z
Budowniczym lub forma Fabryki.

W ramach Fasady najlepiej nie uzywaé operatora new oraz definiowaé typy argumentéw konstruktora (type-hinting).
Jezeli potrzebujemy stworzy¢ nowe obiekty, powinniSmy przekazaé Fabryke jako argument.
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Diagram UML

Facade

0s
bios
__construct(bios, os)

turnOn()
turnOff()

Bios OperatingSystem

waitForKeyPress() halt()

launch(os) getName()
powerDown()

execute()

Kod

Ten kod znajdziesz réwniez na GitHub.

Facade.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Facade;
class Facade

{

public function __construct(private Bios $bios, private OperatingSystem $os)
(ciag dalszy na nastepnej stronie)
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{
}
public function turnOn()
{
$this->bios->execute();
$this->bios->waitForKeyPress();
$this->bios->launch($this->0s);
3
public function turnOff()
{
$this->os->halt(Q;
$this->bios->powerDown() ;
}
}
OperatingSystem.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Facade;
interface OperatingSystem

{

public function halt(Q);

public function getName(): string;

Bios.php

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

interface Bios

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

}
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Testy

Tests/FacadeTest.php

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

use DesignPatterns\Structural\Facade\Bios;

use DesignPatterns\Structural\Facade\Facade;

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

class FacadeTest extends TestCase

{

public function testComputerOn()
{

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

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

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

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

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

$facade->turnOn(Q);

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

1.2.8 Ptynny interfejs (Fluent Interface)

Przeznaczenie

Idea tego wzorca jest tworzenie kodu, ktéry jest tatwy do przeczytania, jak zdanie w jezyku naturalnym (np. angiel-
skim).
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Przyktady

* Doctrine2’s QueryBuilder dziata podobnie jak klasa Sql ponize;j.
» PHPUnit wykorzystuje ptynne interfejsy do budowy obiektéw zastepczych (ang. mock object).

Diagram UML

from

where

fields
select(fields)
from(table, alias)

where(condition)

LCJ
o
o
o
)
)
)
)

__toString()

Kod

Ten kod znajdziesz réwniez na GitHub.

Sql.php

<?php

declare(strict_types=1);

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

{

private array $fields = [];
(ciag dalszy na nastepnej stronie)
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private array S$from = [];
private array $where = [];

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

return $this;

}

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

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

}

public function where(string $condition): Sql

{

$this->where[] = $condition;

return $this;

Sql

(kontynuacja poprzedniej strony)

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

Tests/FluentInterfaceTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\FluentInterface\Tests;

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

class FluentInterfaceTest extends TestCase

{
public function testBuildSQL()

(ciag dalszy na nastgpnej stronie)
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(kontynuacja poprzedniej strony)

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

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

1.2.9 Pytek (Flyweight)
Przeznaczenie
Aby zminimalizowa¢ ilo§¢ uzywanej pamieci Pylek stara si¢ dzieli€ ja z innymi obiektami w maksymalnym stopniu.

Jest to istotne, kiedy uzywamy duzej liczby obiektéw, ktérych stan niewiele si¢ r6zni. Powszechng praktyka jest prze-
chowywanie stanu w zewng¢trznej strukturze danych i przekazywanie go do obiektu, kiedy jest to potrzebne.
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Diagram UML

Text

render(extrinsicState)

Character Word

name name
__construct(name) __construct(name)

render(font) render(font)

TextFactory

charPool

count()

get(name)

create(name

Kod

Ten kod znajdziesz réwniez na GitHub.

Text.php

<?php
declare(strict_types=1);

(ciag dalszy na nastepnej stronie)

1.2. Strukturalne (Structural) 65


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

DesignPatternsPHP Documentation, Wydanie 1.0

(kontynuacja poprzedniej strony)

namespace DesignPatterns\Structural\Flyweight;

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

namespace DesignPatterns\Structural\Flyweight;

class Word implements Text

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

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

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

public function render(string $extrinsicState): string
(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)
{
// Clients supply the context-dependent information that the flyweight needs to.
—draw itself
// For flyweights representing characters, extrinsic state usually contains e.g.
< the font.

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

TextFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Flyweight;
use Countable;

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

public function get(string $name): Text

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

(ciag dalszy na nastepnej stronie)
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3

Testy

Tests/FlyweightTest.php

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

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

class FlyweightTest extends TestCase

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

public function testFlyweight()
{

$factory = new TextFactory();

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

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

}
}

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

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

3

// Flyweight pattern ensures that instances are shared

// instead of having hundreds of thousands of individual objects

// there must be one instance for every char that has been reused for displaying.,
—»in different fonts

$this->assertCount (count ($this->characters) + count($this->fonts), $factory);

(ciag dalszy na nastepnej stronie)
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|3

1.2.10 Petnomocnik (Proxy)
Przeznaczenie

Stosowany jest w celu kontrolowanego tworzenia na zadanie kosztownych obiektéw oraz kontroli dostepu do nich.

Przyktady

* Doctrine2 uzywa Petnomocnikéw do zaimplementowania pdZnej inicjalizacji (ang. lazy initialization), co prze-
klada si¢ na sposéb pracy z encjami. Zamiast otrzymywac obiekt encji, ktéra na przyktad nie moze by¢ w pelni
zainicjalizowana, otrzymujemy obiekt Posrednika.
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Diagram UML

deposit(amount)

getBalance()

transactions

deposit(amount)

getBalancel)

balance

getBalance()
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Kod

Ten kod
BankAc

znajdziesz réwniez na GitHub.

count.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Proxy;

interface BankAccount

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

}

HeavyBankAccount.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Proxy;

class HeavyBankAccount implements BankAccount

{

Vi

e

@var int[]

:’:/

pr

pul
{

}

ivate array $transactions = [];
blic function deposit(int $amount)

$this->transactions[] = $amount;

public function getBalance(): int

{

// this is the heavy part, imagine all the transactions even from
// years and decades ago must be fetched from a database or web service
// and the balance must be calculated from it

return array_sum($this->transactions);

BankAccountProxy.php

<?php

declare(strict_types=1);

(ciag dalszy na nastepnej stronie)
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namespace DesignPatterns\Structural\Proxy;
class BankAccountProxy extends HeavyBankAccount implements BankAccount
{

private ?int $balance = null;

public function getBalance(): int

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

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

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

class ProxyTest extends TestCase
{

public function testProxyWillOnlyExecuteExpensiveGetBalanceOnce()
{
$bankAccount = new BankAccountProxy(Q);
$bankAccount->deposit(30);

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

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

// this time the previously calculated balance is returned again without re-
—calculating it
$this->assertSame (30, $bankAccount->getBalance());
(ciag dalszy na nastepnej stronie)

72 Rozdziat 1. Patterns




DesignPatternsPHP Documentation, Wydanie 1.0

(kontynuacja poprzedniej strony)

25 }
% |}

1.2.11 Rejestr (Registry)
Przeznaczenie

Pozwala zaimplementowac centralny magazyn czgsto uzywanych obiektéw w aplikacji. Zwykle jest implementowany
przy uzyciu klasy abstrakcyjnej posiadajgcej tylko statyczne metody lub przy uzyciu wzorca Singleton. Zwr6¢ uwage,
ze Rejestr wprowadza globalny stan, czego powinno si¢ unika¢ za wszelkg ceng¢! Zamiast Rejestru powiniene§ zaim-
plementowaé wzorzec Wstrzykiwania zaleznosci.

Diagram UML

Registry

allowedKeys

services
LOGGER

set(key, value

get(key)

Service
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Kod

Ten kod znajdziesz réwniez na GitHub.

Registry.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Registry;
use InvalidArgumentException;

abstract class Registry

{
public const LOGGER = 'logger';

/7’::’.—
* this introduces global state in your application which can not be mocked up for.
—testing
* and is therefor considered an anti-pattern! Use dependency injection instead!

* @var Service[]
7'.‘/
private static array $services = [];

private static array $allowedKeys = [
self: :LOGGER,
1;

final public static function set(string $key, Service $value)

{
if (!in_array($key, self::$allowedKeys)) {
throw new InvalidArgumentException('Invalid key given');

3

self::$services[$key] = $value;

}

final public static function get(string $key): Service

{
if (!in_array($key, self::$allowedKeys) || !isset(self::S$services[$key])) {

throw new InvalidArgumentException('Invalid key given');

3

return self::$services[$key];

Service.php

<?php

(ciag dalszy na nastepnej stronie)
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namespace DesignPatterns\Structural\Registry;

class Service

{
}

Testy

Tests/RegistryTest.php

<?php

declare(strict_types=1);

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

use DesignPatterns\Structural\Registry\Registry;
use DesignPatterns\Structural\Registry\Service;

use PHPUnit\Framework\TestCase;

class RegistryTest extends TestCase

{

private Service $service;

protected function setUp(): void

{
$this->service = $this->getMockBuilder(Service::class)->getMock();
}
public function testSetAndGetLogger ()
{
Registry::set(Registry: :LOGGER, $this->service);
$this->assertSame($this->service, Registry::get(Registry: :LOGGER));
}
public function testThrowsExceptionWhenTryingToSetInvalidKey()
{
$this->expectException(InvalidArgumentException::class);
Registry::set('foobar', $this->service);
}
/:’: *

* notice @runInSeparateProcess here: without it, a previous test might have set it.
—already and

* testing would not be possible. That's why you should implement Dependency..
—Injection where an

e

* injected class may easily be replaced by a mockup

(ciag dalszy na nastepnej stronie)
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* @runInSeparateProcess

:l‘/
public function testThrowsExceptionWhenTryingToGetNotSetKey()
{
$this->expectException(InvalidArgumentException: :class);
Registry::get(Registry: :LOGGER) ;
3

1.3 Czynnosciowe/Operacyjne (Behavioral)

W inzynierii oprogramowania czynno$ciowe wzorce projektowe to takie, ktére dotycza sposobéw komunikacji miedzy
obiektami i pozwalaja zwigkszy¢ jej elastyczno$¢. OkreSlaja réwniez odpowiedzialno$¢ wspdtpracujacych ze soba
obiektow.

1.3.1 kancuch zobowigzan (Chain Of Responsibilities)

Przeznaczenie

Zbudowanie taficucha obiektéw przetwarzajacych zadanie w sposéb sekwencyjny. Jezeli jeden obiekt nie moze obstu-
zy¢ zadania, przekazuje je do nastepnego w laricuchu.

Przyktady
» Framework do zapisywania logéw, gdzie kazdy obiekt z faiicucha odpowiedzialnosci decyduje co zrobi¢ z danym
wpisem.
* filtr antyspamowy

» Zapis w pamieci podrecznej (caching): pierwszy obiekt jest na przyktad instancja implementujaca interfejs Mem-
cached - jezeli nie moze zapisa¢ w pamieci podrecznej zadania, wtedy przekazuje je do obiektu implementuja-
cego interfejs zapisu w bazie danych.
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Diagram UML

@ Handler

{aFEqueﬂ

dats

torage

Kod

Ten kod znajdziesz réwniez na GitHub.

Handler.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\ChainOfResponsibilities;
use Psr\Http\Message\RequestInterface;

abstract class Handler

{
public function __construct(private ?Handler $successor = null)
{
b

/:’: %
* This approach by using a template method pattern ensures you that
* each subclass will not forget to call the successor
>'r/

final public function handle(RequestInterface $request): ?string

{

$processed = $this->processing($request);

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

(ciag dalszy na nastepnej stronie)
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return $processed;

}

abstract protected function processing(RequestInterface S$request): ?string;

Responsible/FastStorage.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible;

use DesignPatterns\Behavioral\ChainOfResponsibilities\Handler;
use Psr\Http\Message\RequestInterface;

class HttpInMemoryCacheHandler extends Handler

{
public function __construct(private array $data, ?Handler $successor = null)
{
parent::__construct($successor);
3
protected function processing(RequestInterface S$request): ?string
{
$key = sprintf(
'%S?%s ",
$request->getUri()->getPath(),
$request->getUri () ->getQuery()
)N
if ($request->getMethod() == 'GET' && isset($this->data[$key])) {
return $this->data[$key];
}
return null;
1
3

Responsible/SlowStorage.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible;

use DesignPatterns\Behavioral\ChainOfResponsibilities\Handler;
use Psr\Http\Message\RequestInterface;

(ciag dalszy na nastepnej stronie)
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class SlowDatabaseHandler extends Handler

{

protected function processing(RequestInterface S$request): ?string

{

// this is a mockup, in production code you would ask a slow (compared to in-
—memory) DB for the results

return 'Hello World!';

Testy

Tests/ChainTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\ChainOfResponsibilities\Tests;

use DesignPatterns\Behavioral\ChainOfResponsibilities\Handler;

use DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible\
—HttpInMemoryCacheHandler;

use DesignPatterns\Behavioral\ChainOfResponsibilities\Responsible\SlowDatabaseHandler;
use PHPUnit\Framework\TestCase;

use Psr\Http\Message\RequestInterface;

use Psr\Http\Message\UriInterface;

class ChainTest extends TestCase
{

private Handler $chain;

protected function setUp(): void

{
$this->chain = new HttpInMemoryCacheHandler (
['/foo/bar?index=1"' => 'Hello In Memory!'],
new SlowDatabaseHandler ()
Js
}

public function testCanRequestKeyInFastStorage()

{
$uri = $this->createMock(UriInterface::class);
$uri->method('getPath')->willReturn('/foo/bar');
$uri->method('getQuery')->willReturn('index=1");

$request = $this->createMock(RequestInterface::class);
$request->method('getMethod")

->willReturn('GET');
$request->method('getUri')->willReturn($uri);

(ciag dalszy na nastepnej stronie)
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$this->assertSame('Hello In Memory!', $this->chain->handle($request));

}

public function testCanRequestKeyInSlowStorage()

{
$uri = $this->createMock(UriInterface::class);
$uri->method('getPath')->willReturn('/foo/baz"');
$uri->method('getQuery')->willReturn('");

$request = $this->createMock(RequestInterface::class);
$request->method('getMethod')

->willReturn('GET"');
$request->method('getUri')->willReturn($uri);

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

1.3.2 Polecenie (Command)

Przeznaczenie

Pozwala wydzieli¢ wykonanie okre§lonej czynnosci w postaci obiektu.

Wprowadzamy trzy obiekty: Nadawce (ang. Invoker), Odbiorce (ang. Receiver) i Polecenie (ang. Command). Uzy-
wamy obiektu Polecenia do wykonywania dziatan na odbiorcy. Dodatkowo wprowadzamy w obiekcie Polecenia metode
execute(). Dzieki temu Nadawca wywoluje zawsze ta sama metode niezaleznie od Polecenia, aby przetworzy¢ zadanie
klienta. Nadawca i Odbiorca nie sg ze sobg potaczeni.

Drugi aspektem tego wzorca jest metoda undo(), ktéra pozwala cofna¢ wywolanie metody execute(). Polecenie moze
agregowac inne Polecenia, aby wykonywac bardziej ztozone operacje. Dzieki temu minimalizujemy kopiowanie kodu
z innych klas i opieramy si¢ bardziej na kompozycji niz dziedziczeniu.

Przyktady

¢ A text editor : all events are commands which can be undone, stacked and saved.

* Rozbudowane narzedzia CLI uzywaja Podpoleceri do rozdzielenia ré6znych zadan i pozwalajg na taczenie ich w
moduty. Kazdy taki modut moze zosta¢ zaimplementowany przy pomocy wzorca Polecenie (np. Vagrant).
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Diagram UML

Command Receiver

execute() enableDate
output
write(str)
enableDate()
disableDate()
getOutput()

HelloCommand

UndoableCommand output

undo() __construct(console)

execute()

AddMessageDateCommand

output
__construct(console)
undo()

execute()

Invoker

command
setCommand(cmd)

run()

Kod

Ten kod znajdziesz réwniez na GitHub.

Command.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command;

interface Command
(ciag dalszy na nastepnej stronie)
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/:': *
* this is the most important method in the Command pattern,
* The Receiver goes in the constructor.
:':/

public function execute();

UndoableCommand.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command;

interface UndoableCommand extends Command

{
/:’: %
* This method is used to undo change made by command execution
7':/
public function undo();
3
HelloCommand.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Command;

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

*/
class HelloCommand implements Command
{
Vi

* Each concrete command is built with different receivers.
* There can be one, many or completely no receivers, but there can be other.
—scommands in the parameters

% /
public function __construct(private Receiver S$output)
{
}
Vi
* execute and output "Hello World".
*/
public function execute()
{

(ciag dalszy na nastepnej stronie)
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// sometimes, there is no receiver and this is the command which does all the.

—work
$this->output->write('Hello World');

AddMessageDateCommand.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command;

/:'.-::-
* This concrete command tweaks receiver to add current date to messages
* invoker just knows that it can call "execute"
*/
class AddMessageDateCommand implements UndoableCommand
{
/:'.-:*.-
* Each concrete command is built with different receivers.
* There can be one, many or completely no receivers, but there can be other.
—commands in the parameters.

i /
public function __construct(private Receiver S$output)
{
1
/ X
* Execute and make receiver to enable displaying messages date.
:':/
public function execute()
{
// sometimes, there is no receiver and this is the command which
// does all the work
$this->output->enableDate();
3
/ B3
* Undo the command and make receiver to disable displaying messages date.
* /
public function undo()
{
// sometimes, there is no receiver and this is the command which
// does all the work
$this->output->disableDate();
3
}
Receiver.php
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<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command;

/;’: *
* Receiver is a specific service with its own contract and can be only concrete.
7'.-/

class Receiver

{

private bool $enableDate = false;

/:': E3
* @var string[]
:'.'/
private array $output = [];

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

$this->output[] = $str;
}

public function getOutput(): string

{
return join("\n", $this->output);

}

/:': *
* Enable receiver to display message date
7':/

public function enableDate()

{

$this->enableDate = true;

}
/:’: *

* Disable receiver to display message date
7'.'/
public function disableDate()

{

$this->enableDate = false;
}

Invoker.php

<?php

(ciag dalszy na nastepnej stronie)
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declare(strict_types=1);

namespace DesignPatterns\Behavioral\Command;

/7': %
* Invoker is using the command given to it.
* Example : an Application in SF2.
* /
class Invoker
{
private Command $command;
/ B3
* in the invoker we find this kind of method for subscribing the command
* There can be also a stack, a list, a fixed set ...
7':/
public function setCommand(Command $cmd)
{
$this->command = $cmd;
}
/7': %
* executes the command; the invoker is the same whatever is the command
W /
public function run()
{
$this->command->execute();
}
}
Testy
Tests/CommandTest.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command\Tests;

use DesignPatterns\Behavioral\Command\HelloCommand;
use DesignPatterns\Behavioral\Command\Invoker;

use DesignPatterns\Behavioral\Command\Receiver;
use PHPUnit\Framework\TestCase;

class CommandTest extends TestCase

{

public function testInvocation()

{
$invoker = new Invoker();
$receiver = new Receiver();

(ciag dalszy na nastepnej stronie)

1.3. Czynnosciowe/Operacyjne (Behavioral)

85




20

21

22

23

20

21

22

23

24

25

26

27

28

29

30

32

33

34

DesignPatternsPHP Documentation, Wydanie 1.0

(kontynuacja poprzedniej strony)

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

Tests/UndoableCommandTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command\Tests;

use DesignPatterns\Behavioral\Command\AddMessageDateCommand;
use DesignPatterns\Behavioral\Command\HelloCommand;

use DesignPatterns\Behavioral\Command\Invoker;

use DesignPatterns\Behavioral\Command\Receiver;

use PHPUnit\Framework\TestCase;

class UndoableCommandTest extends TestCase

{

public function testInvocation()

{

$invoker = new Invoker();
$receiver = new Receiver();

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

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

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

$messageDateCommand->undo() ;

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

}

'l', $receiver->

"T\nHello World
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1.3.3 Interpreter

Purpose

For a given language, it defines the representation of its grammar as ,,No Terminal Expression” and ,,Terminal Expres-
sion”, as well as an interpreter for the sentences of that language.

Examples

* An example of a binary logic interpreter, each definition is defined by its own class

UML Diagram

Interpreter
- Context
Client —
»|= AbstractExpression | _
_ = Context
+ [nterpret{Context)
T - poolvariable: array
. + lookUp(string name)
VariableExp OrExp AndExp
— - + assign(TerminalExpression variable, bool val)
= TerminalExpression = NoTerminalExpression
- name: string - first: AbstractExpression
---@+ interpret(Context) - second: AbstractExpression
E + interpret{Context) L
func interpret(context) { OrExp:
return
context->lookUp(this->name) func interpret{context) {
1 return

first-=interpret(context) or second-=interpret(context)

Code

You can also find this code on GitHub

AbstractExp.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Interpreter;

(ciag dalszy na nastgpnej stronie)
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abstract class AbstractExp
{

abstract public function interpret(Context $context): bool;

}

(kontynuacja poprzedniej strony)

Context.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Interpreter;
use Exception;

class Context

{
private array S$poolVariable;
public function lookUp(string $name): bool
{
if ('key_exists($name, $this->poolVariable)) {
throw new Exception(''no exist variable: $name");
}
return $this->poolVariable[$name];
3
public function assign(VariableExp S$variable, bool $val)
{
$this->poolVariable[$variable->getName()] = $val;
3
}

VariableExp.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Interpreter;

Vi
* This TerminalExpression
-.':/
class VariableExp extends AbstractExp
{

public function __construct(private string $name)

{
}

public function interpret(Context $context): bool

(ciag dalszy na nastepnej stronie)
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{
return $context->lookUp($this->name);
3
public function getName(): string
{
return $this->name;
3
}
AndExp.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Interpreter;

/ S
* This NoTerminalExpression
:’.-/
class AndExp extends AbstractExp
{
public function __construct(private AbstractExp $first, private AbstractExp $second)
{
3
public function interpret(Context $context): bool
{
return $this->first->interpret($context) && $this->second->interpret($context);
}
}
OrExp.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Interpreter;

/:’::’:
* This NoTerminalEExpression
:’r/
class OrExp extends AbstractExp
{

public function
{
}

public function interpret(Context $context): bool

{

_construct(private AbstractExp $first, private AbstractExp $second)

(ciag dalszy na nastepnej stronie)
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return $this->first->interpret($context) || $this->second->interpret($context);

Test

Tests/InterpreterTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Interpreter\Tests;

use DesignPatterns\Behavioral\Interpreter\AndExp;

use DesignPatterns\Behavioral\Interpreter\Context;

use DesignPatterns\Behavioral\Interpreter\OrExp;

use DesignPatterns\Behavioral\Interpreter\VariableExp;
use PHPUnit\Framework\TestCase;

class InterpreterTest extends TestCase
{

private Context $context;

private VariableExp $a;

private VariableExp $b;

private VariableExp $c;

public function setUp(): void

{
$this->context = new Context();
$this->a = new VariableExp('A');
$this->b = new VariableExp('B');
$this->c = new VariableExp('C');
}

public function testOr()
{

$this->context->assign($this->a, false);
$this->context->assign($this->b, false);
$this->context->assign($this->c, true);

// A B
$expl = new OrExp($this->a, $this->b);
$resultl = $expl->interpret($this->context);

$this->assertFalse($resultl, 'A B must false');

// $expl C
$exp2 = new OrExp($expl, $this->c);
$result2 = $exp2->interpret($this->context);

(ciag dalszy na nastepnej stronie)
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$this->assertTrue($result2, '(A B) C must true');

1
public function testAnd()
{
$this->context->assign($this->a, true);
$this->context->assign($this->b, true);
$this->context->assign($this->c, false);
// A B
$expl = new AndExp($this->a, $this->b);
$resultl = $expl->interpret($this->context);
$this->assertTrue($resultl, 'A B must true');
// $expl C
$exp2 = new AndExp($expl, $this->c);
$result2 = $exp2->interpret($this->context);
$this->assertFalse($result2, '(A B) C must false');
}

1.3.4 Iterator (lterator)

Przeznaczenie

Umozliwienie sekwencyjnego dostepu do elementéw zawartych w innym obiekcie, zwykle kontenerze lub liscie.

Przyktady

* Procesowanie pliku linia po linii. Zaktadamy, Ze zaréwno plik jak i kazda linijka z tego pliku to osobny obiekt.

Mozemy w ten sposéb iterowac po wszystkich liniach (bedacych obiektami) danego pliku.
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Uwagi

Biblioteka SPL (Standard PHP Library) dostepna w PHP posiada interfejs Iterator, ktéry Swietnie nadaje si¢ do tego
zadania. Bardzo czgsto klasa, ktéra implementuje interfejs Iterator implementuje réwniez interfejs Countable (réwniez
z biblioteki SPL), ktéry pozwala policzy¢ liczbe elementéw wywotaniem funkcji count($object).

Diagram UML

=]

cListlterator

e
0
0
)
@
L)
@
L)
@

listReverselterator

bookList

Kod

Ten kod znajdziesz réwniez na GitHub.

Book.php

Book
author

title

getauthor()
getTitle()

getAuthorandTitle()

@ BookList
books

JumberToGet)

okToRemove)

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Iterator;

class Book

{
public function __
{
3

construct(private string $title, private string $author)

(ciag dalszy na nastepnej stronie)
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public function getAuthor(): string

{
return $this->author;
}
public function getTitle(): string
{
return $this->title;
}
public function getAuthorAndTitle(): string
{
return $this->getTitle() . ' by ' . $this->getAuthor();
}
}
BookList.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Iterator;

use Countable;
use Iterator;

class BookList implements Countable, Iterator
{
/7': %
* @var Book[]
:':/
private array S$hooks = [];
private int $currentIndex = 0;

public function addBook(Book $book)

{
$this->books[] = $book;
3
public function removeBook(Book $bookToRemove)
{
foreach ($this->books as $key => $book) {
if ($book->getAuthorAndTitle() === $bookToRemove->getAuthorAndTitle()) {
unset ($this->books[$key]);
}
}
$this->books = array_values($this->books);
3

(ciag dalszy na nastepnej stronie)
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public function count(): int

(kontynuacja poprzedniej strony)

{
return count($this->books);
}
public function current(): Book
{
return $this->books[$this->currentIndex];
3
public function key(): int
{
return $this->currentIndex;
3
public function next(): void
{
$this->currentIndex++;
3
public function rewind(): void
{
$this->currentIndex = 0;
3
public function valid(): bool
{
return isset($this->books[$this->currentIndex]);
3
3
Testy

Tests/IteratorTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Iterator\Tests;

use DesignPatterns\Behavioral\Iterator\Book;
use DesignPatterns\Behavioral\Iterator\BookList;
use PHPUnit\Framework\TestCase;

class IteratorTest extends TestCase

{

public function testCanIterateOverBookList()

{
$hookList = new BookList();
$bookList->addBook (new Book('Learning PHP Design Patterns'

'William Sanders'));

(ciag dalszy na nastgpnej stronie)
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(kontynuacja poprzedniej strony)
$bookList->addBook (new Book('Professional Php Design Patterns', 'Aaron Saray'));
$bookList->addBook(new Book('Clean Code', 'Robert C. Martin'));

$books = [];

foreach ($bookList as $book) {
$books[] = $book->getAuthorAndTitle();

}
$this->assertSame (
[
'Learning PHP Design Patterns by William Sanders',
'Professional Php Design Patterns by Aaron Saray',
'Clean Code by Robert C. Martin',
i
$books
N
1
public function testCanIterateOverBookListAfterRemovingBook()
{
$book = new Book('Clean Code', 'Robert C. Martin');
$book2 = new Book('Professional Php Design Patterns', 'Aaron Saray');
$hookList = new BookList();
$bookList->addBook ($book) ;
$bookList->addBook ($book2) ;
$bookList->removeBook ($book) ;
$books = [];
foreach ($bookList as $bhook) {
$books[] = $book->getAuthorAndTitle();
}
$this->assertSame(
['Professional Php Design Patterns by Aaron Saray'],
$books
DK
3
public function testCanAddBookToList()
{
$book = new Book('Clean Code', 'Robert C. Martin');
$bookList = new BookList();
$bookList->addBook ($book) ;
$this->assertCount(l, $bookList);
3

public function testCanRemoveBookFromList()

{

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

$book = new Book('Clean Code', 'Robert C. Martin');
$bookList = new BookList();
$bookList->addBook ($book) ;

$bookList->removeBook ($book) ;

$this->assertCount(®, $bookList);

1.3.5 Mediator (Mediator)

Przeznaczenie

Wzorzec Mediatora umozliwia zmniejszenie liczby powigzan miedzy ré6znymi klasami, poprzez utworzenie mediatora
bedacego jedyna klasa, ktéra doktadnie zna metody wszystkich innych klas, ktérymi zarzadza. Nie musza one nic o
sobie wiedzie¢, przekazuja jedynie polecenia Mediatorowi, a ten rozsyla je dalej do odpowiednich obiektéw. Mediator
jest dobrg alternatywa dla wzorca Obserwator w sytuacji, kiedy istnieje centralne miejsce zawierajace logike, jak na
przyktad kontroler, ale nie w rozumieniu wzorca MVC.

Wszystkie komponenty, nazywane Wspélpracownikami (ang. Collegue) sa powiazane tylko z Mediator. Jest to klu-
czowy element tego wzorca.
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Diagram UML

Mediator

getUser(username)

UserRepositoryUiMediator
ui
userRepository
__construct(userRepository, ui)

printinfoAbout(user)

getUser(username)

Colleague

mediator

setMediator(mediator)

Ul UserRepository

outputUserinfo(username) getUserName(user)
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Kod

Ten kod znajdziesz réwniez na GitHub.

Mediator.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Mediator;
interface Mediator

{

public function getUser(string $username): string;

}

Colleague.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Mediator;

abstract class Colleague

{
protected Mediator $mediator;
final public function setMediator(Mediator $mediator)
{
$this->mediator = $mediator;
}
}
Ui.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Mediator;

class Ui extends Colleague

{
public function outputUserInfo(string $username)
{
echo $this->mediator->getUser($username);
1
}
UserRepository.php
<?php

(ciag dalszy na nastepnej stronie)
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declare(strict_types=1);
namespace DesignPatterns\Behavioral\Mediator;

class UserRepository extends Colleague

{
public function getUserName(string S$user): string
{
return 'User: ' $user;
}
}

UserRepositoryUiMediator.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Mediator;

class UserRepositoryUiMediator implements Mediator

{
public function __construct(private UserRepository $userRepository, private Ui $ui)
{
$this->userRepository->setMediator($this);
$this->ui->setMediator($this);
}
public function printInfoAbout(string S$user)
{
$this->ui->outputUserInfo($user);
}
public function getUser(string $username): string
{
return $this->userRepository->getUserName($username) ;
}
}
Testy

Tests/MediatorTest.php

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

use DesignPatterns\Behavioral\Mediator\Ui;
use DesignPatterns\Behavioral\Mediator\UserRepository;

(ciag dalszy na nastepnej stronie)
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use DesignPatterns\Behavioral\Mediator\UserRepositoryUiMediator;
use PHPUnit\Framework\TestCase;

class MediatorTest extends TestCase

{
public function testOutputHelloWorld()
{
$mediator = new UserRepositoryUiMediator(new UserRepository(), new Ui());
$this->expectOutputString('User: Dominik');
$mediator->printInfoAbout ('Dominik");
3
}

1.3.6 Pamigtka (Memento)

Przeznaczenie

Implementacja tego wzorca umozliwia przywrdcenie obiektu do poprzedniego stanu (poprzez wycofanie zmian) lub
uzyskaniu dostepu do stanu obiektu bez wiedzy na temat wewn¢trznej implementacji obiektu (w sytuacji, gdy na przy-
ktad obiekt nie posiada metody pozwalajacej na zwrdcenie jego stanu).

Implementacja wzorca Pamiatki sktada si¢ z trzech obiektéw: Tworca, Opiekun i Pamiatki.

Pamiatka (ang. Memento) - obiekt, ktéry zawiera migawke (ang. snapshot) pelnej, unikatowej informacji o stanie
obiektu lub zasobu: napisu, liczby, tablicy lub instancji obiektu. Unikatowo$¢ w tym przypadku nie zabrania istnienia
innych migawek podobnego stanu danego obiektu. Oznacza to, ze stan moze zosta¢ pobrany z obiektu Memento jako
niezalezny klon. Jezeli obiekt Memento przechowuje inny obiekt, powinien on by¢ kopia pierwotnego obiektu, a nie
referencja na niego. Obiekt Memento nie jest przezroczysty (opaque object), co oznacza, ze nikt tego obiektu nie moze
lub nie powinien zmieniac.

Twérca (ang. Originator) - obiekt, ktdry zawiera faktyczny stan zewnetrznego obiektu o okreslonym typie. Tworca
jest w stanie stworzy¢ kopi¢ stanu zewnetrznego obiektu i zwréci¢ go opakowanego w Pamiatke. Tworca nie posiada
informacji o historii zmian, natomiast mozna mu przekazac stan jaki ma zosta¢ ustawiony zewnetrznemu obiektowi,
ktéry bedzie traktowany jako aktualny. Tworca jest odpowiedzialny za sprawdzenie czy przekazany stan moze zosta¢
ustawiony zewnetrznemu obiektowi, sprawdzajac jego typ. Twoérca moze posiadaé, cho¢ nie powinien, dodatkowe
metody, ale te nie mogq zmieniac stanu zewnetrznego obiektu. Moze je jedynie przywréci¢ z Pamiatki.

Opiekun (ang. Caretaker) - obiekt, ktdry zarzadza historig stanéw obiektu. Moze wprowadza¢ zmiany w obiekcie, za-
pisywac historie zewnetrznego obiektu poprzez Tworce, prosi¢ Tworce o stworzenie Pamiatki (migawki stanu zewnetrz-
nego obiektu) lub prosi¢ Twoérce o ustawienie stanu zewn¢trznego obiektu poprzez wskazanie Pamiatki z zachowanej
historii.
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Przyktady

» Ziarno (ang. seed) generatora liczb pseudolosowych.
* Stan automatu skoriczonego.

» Kontrola stanéw posrednich modelu ORM.

Diagram UML

validStates

state

STATE_CREATED
STATE_OPENED
STATE_ASSIGNED
STATE_CLOSED
ensurelsValidState(state)
__toString()

e
o
o
®
2
é
é
)
o

cJ

currentState © & state
open() @ v getState(
assign()

close()

saveToMemento()

restoreFromMemento(memento)

getState()

90006000 0
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Kod

Ten kod znajdziesz réwniez na GitHub.

Memento.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Memento;

class Memento

{
public function __construct(private State $state)
{
}
public function getState(): State
{
return $this->state;
3
}
State.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Memento;
use InvalidArgumentException;

class State implements \Stringable

{
public const STATE_CREATED = 'created';
public const STATE_OPENED = 'opened';
public const STATE_ASSIGNED = 'assigned';
public const STATE_CLOSED = 'closed';

private string $state;

/::--,'.-
* @var string[]
:':/
private static array $validStates = [
self::STATE_CREATED,
self: :STATE_OPENED,
self::STATE_ASSIGNED,
self::STATE_CLOSED,

13

public function __construct(string $state)

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

{
self::ensurelIsValidState($state);
$this->state = $state;
}
private static function ensurelsValidState(string $state)
{
if (lin_array($state, self::$validStates)) {
throw new InvalidArgumentException('Invalid state given');
}
3
public function __toString(): string
{
return $this->state;
3
}
Ticket.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Memento;

/;’: *
* Ticket is the "Originator" in this implementation
-.':/

class Ticket

{

private State $currentState;

public function __construct()

{

$this->currentState = new State(State::STATE_CREATED);
}
public function open()
{

$this->currentState = new State(State::STATE_OPENED);
}
public function assign()
{

$this->currentState = new State(State::STATE_ASSIGNED);
}

public function close()

{
$this->currentState = new State(State::STATE_CLOSED);

(ciag dalszy na nastepnej stronie)
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}
public function saveToMemento(): Memento
{
return new Memento(clone $this->currentState);
}

public function restoreFromMemento(Memento $memento)

{

$this->currentState = $memento->getState();

(kontynuacja poprzedniej strony)

}
public function getState(): State
{
return $this->currentState;
}
}
Testy
Tests/MementoTest.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Memento\Tests;

use DesignPatterns\Behavioral\Memento\State;
use DesignPatterns\Behavioral\Memento\Ticket;
use PHPUnit\Framework\TestCase;

class MementoTest extends TestCase

{
public function testOpenTicketAssignAndSetBackToOpen()

{
$ticket = new Ticket();

// open the ticket
$ticket->open(Q);
$openedState = $ticket->getState();

$this->assertSame(State: :STATE_OPENED, (string) $ticket->getState());

$memento = $ticket->saveToMemento();

// assign the ticket
$ticket->assign();

$this->assertSame(State: :STATE_ASSIGNED, (string) $ticket->getState());

// now restore to the opened state, but verify that the state object has been.

—cloned for the memento

(ciag dalszy na nastepnej stronie)
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$ticket->restoreFromMemento($memento) ;

$this->assertSame(State: :STATE_OPENED, (string) $ticket->getState());
$this->assertNotSame($openedState, $ticket->getState());

1.3.7 Pusty obiekt (Null Object)

Przeznaczenie
Pusty Obiekt nie jest wzrorcem zaproponowanym przez Bande¢ Czterech, niemniej jednak jest na tyle popularny, ze
moze by¢ uznany za wzorzec. UZycie tego wzorca niesie nastepujace korzysci:

e uproszcza kodu programu,

» zmniejsza prawdopodobienistwo wystapienia btedu null pointer exception,

* eliminuje zbedne lub powtarzajace si¢ warunki, ktére wplywajg na zmniejszenie liczby przypadkéw testowych,

Metoda, ktéra zwraca obiekt lub null powinna zwraca¢ obiekt lub Obiekt Pusty (NullObject). NullObject
w znaczacy sposéb upraszcza kod z postaci if (!is_null($obj)) { $obj->callSomething(); } do
$obj->callSomething () ; poprzez eliminacj¢ warunku w kodzie klienta.

Przyktady
* Null logger or null output to preserve a standard way of interaction between objects, even if the shouldn’t do
anything
* Obstuga NULL we wzrocu Laicuch zobowigzan.

¢ Polecenie NULL we wzorcu Polecenie.
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Diagram UML

PrintLogger NullLogger

log(str) log(str)

Service

logger

__construct(logger)

doSomething()
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Kod

Ten kod znajdziesz réwniez na GitHub.

Service.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\NullObject;

class Service

{
public function __construct(private Logger $logger)
{
}
Viad
* do something ...
:!‘/
public function doSomething()
{

// notice here that you don't have to check if the logger is set with eg. is_
—null(), instead just use it

$this->logger->log('We are in ' . );
3
}
Logger.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\NullObject;

/-.'::'.-
* Key feature: NulllLogger must inherit from this interface like any other loggers
:’:/

interface Logger

{

public function log(string $str);
}

PrintLogger.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\NullObject;

class PrintLogger implements Logger
(ciag dalszy na nastepnej stronie)
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public function log(string $str)

{

echo $str;
}

(kontynuacja poprzedniej strony)

NullLogger.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\NullObject;

class NullLogger implements Logger

{
public function log(string $str)
{
// do nothing
}
3
Testy
Tests/LoggerTest.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\NullObject\Tests;
use DesignPatterns\Behavioral\NullObject\NullLogger;
use DesignPatterns\Behavioral\NullObject\PrintLogger;
use DesignPatterns\Behavioral\NullObject\Service;

use PHPUnit\Framework\TestCase;

class LoggerTest extends TestCase

{
public function testNullObject()
{
$service = new Service(new NullLogger());
$this->expectOutputString('');
$service->doSomething () ;
}

public function testStandardLogger()

{

$service = new Service(new PrintLogger());

$this->expectOutputString('We are in DesignPatterns\Behavioral\NullObject\

(ciag dalszy na nastepnej stronie)
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—Service: :doSomething');
25 $service->doSomething();
2 }
27 }

1.3.8 Obserwator (Observer)

Przeznaczenie

Pozwala na implementacje zachowania rozgtaszania i konsumowania informacji o zmianach w danym obiekcie. Wzo-
rzec Obserwator sklada si¢ z Obiektu Obserwowanego (ang. subject, observable) i Obserwatora (ang. listener, ob-
server). Za kazdym razem, kiedy Obiekt Obserwowany zmienia swéj stan, wszyscy obserwujacy go Obserwatorzy
sg informowani o zmianie. Takie dziala pozwala na zmniejszenie powigzain pomiedzy obiektami. Zamiast Scislego
wiazania uzywane jest luZne wigzanie.

Przyktady

* System kolejkowania wiadomosci jest obserwowany, aby wyswietli¢ postep w realizacji danego zadania w GUI.

Uwaga

W PHP sa dostepne dwa interfejsy, dostepne w bibliotece SPL: SplSubject i SplObserver, ktére pozwalaja zaimple-
mentowaé wzorzec Obserwatora.

Diagram UML

© SplObserver
@) B update(subject)
email
observers
attach(observer)
detach(observer) e
changeEmail(email) @ & changedUsers
Q
(m)

e
o
0
()
o
()
()

notify() update(subject)

getChangedUsers()

1.3. Czynnosciowe/Operacyjne (Behavioral) 109



20

21

22

23

24

25

26

27

28

29

31

32

33

34

36

37

38

39

40

41

42

43

44

45

46

47

DesignPatternsPHP Documentation, Wydanie 1.0

Kod

Ten kod znajdziesz réwniez na GitHub.

User.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Observer;
use SplSubject;

use SplObjectStorage;

use SplObserver;

/:'.- %

* User implements the observed object (called Subject), it maintains a list of.

—sobservers and sends notifications to

* them in case changes are made on the User object
:':/

class User implements SplSubject

{
private SplObjectStorage $observers;
private S$email;

public function __construct()

{

$this->observers = new SplObjectStorage();

}

public function attach(SplObserver $observer): void
{

$this->observers->attach($observer);

}

public function detach(SplObserver $observer): void
{

$this->observers->detach($observer);

}

public function changeEmail(string $email): void
{

$this->email = $email;

$this->notify(Q;

}

public function notify(): void

{
/** @var SplObserver $observer */
foreach ($this->observers as $observer) {

$observer->update($this);

}

}

(ciag dalszy na nastepnej stronie)
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(kontynuacja poprzedniej strony)

UserObserver.php
<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Observer;
use SplObserver;
use SplSubject;
class UserObserver implements SplObserver
{
/7'::’:
* @var SplSubject[]
:!‘/
private array $changedUsers = [];
/7'::’.-
* It is called by the Subject, usually by SplSubject::notify()
:l‘/
public function update(SplSubject $subject): void
{
$this->changedUsers[] = clone $subject;
}
/:’::’r
* @return SplSubject[]
7':/
public function getChangedUsers(): array
{
return $this->changedUsers;
}
}
Testy

Tests/ObserverTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Observer\Tests;
use DesignPatterns\Behavioral\Observer\User;

use DesignPatterns\Behavioral\Observer\UserObserver;
use PHPUnit\Framework\TestCase;

(ciag dalszy na nastepnej stronie)
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class ObserverTest extends TestCase

{
public function testChangeInUserlLeadsToUserObserverBeingNotified()
{
$observer = new UserObserver();
$user = new User();
$user->attach($observer);
$user->changeEmail (' foo@bar.com');
$this->assertCount(l, $observer->getChangedUsers());
3
}

1.3.9 Specyfikacja (Specification)
Przeznaczenie

Pozwala na stworzenie specyfikacji regul jakie obiekt musi spetni¢. Klasa beda specyfikacja regut biznesowych zawiera
jedna metode isSatisfiedBy, ktéra zwraca true lub false w zalezno$ci od tego czy dany obiekt spelnia wszystkie
reguly okreSlone w specyfikacji.

Przyktady

¢ RulerZ

Diagram UML

Specification

isSatisfiedBy(item)

o - o - PriceSpecification —
OrSpecification NotSpecification AndSpecification
e e minPrice e
specifications specification : specifications
- - maxPrice -
__construct(specifications) __construct(specification) S . __construct(specifications
construct(minPrice, maxPrice)

isSatisfiedBy(item) isSatisfiedBy(item) 5 . . isSatisfiedBy(item)
isSatisfiedBy(item) O

Item
price
__construct(price)

getPrice()
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Kod

Ten kod znajdziesz réwniez na GitHub.

Item.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Specification;

class Item
{
public function __construct(private float $price)
{
}
public function getPrice(): float
{
return $this->price;
}
1
Specification.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Specification;
interface Specification

{
public function isSatisfiedBy(Item $item): bool;

OrSpecification.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Specification;

class OrSpecification implements Specification
{
/:':-.':
* @var Specification[]
7':/

private array $specifications;

/:': *

* @param Specification[] $specifications

(ciag dalszy na nastepnej stronie)
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7'.'/
public function __construct(Specification ...S$specifications)
{
$this->specifications = $specifications;
}
/:':

e

7':/
public function isSatisfiedBy(Item $item): bool

if at least one specification is true, return true, else return false

{
foreach ($this->specifications as $specification) {
if ($specification->isSatisfiedBy($item)) {
return true;
}
}
return false;
}
}
PriceSpecification.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Specification;

class PriceSpecification implements Specification

{
public function __construct(private ?float $minPrice, private ?float S$maxPrice)
{
3
public function isSatisfiedBy(Item $item): bool
{
if ($this->maxPrice !== null && $item->getPrice() > $this->maxPrice) {
return false;
}
if ($this->minPrice !== null && $item->getPrice() < $this->minPrice) {
return false;
}
return true;
}
}
AndSpecification.php
1 [<?php

(ciag dalszy na nastepnej stronie)
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declare(strict_types=1);
namespace DesignPatterns\Behavioral\Specification;

class AndSpecification implements Specification
{
/:!‘ *
* @var Specification[]
:':/

private array S$specifications;

/:': *
* @param Specification[] $specifications
:':/

public function

{

_construct(Specification ...$specifications)

$this->specifications = $specifications;

/:’: ¥
* if at least one specification is false, return false, else return true.
:':/

public function isSatisfiedBy(Item $item): bool

{
foreach ($this->specifications as $specification) {
if (!$specification->isSatisfiedBy($item)) {
return false;

}

return true;

NotSpecification.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Specification;

class NotSpecification implements Specification

{

public function __construct(private Specification $specification)
{
}

public function isSatisfiedBy(Item $item): bool

{

return !$this->specification->isSatisfiedBy($item);

(ciag dalszy na nastepnej stronie)
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Testy

Tests/SpecificationTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Specification\Tests;

use
use
use
use
use
use

DesignPatterns\Behavioral\Specification\Item;
DesignPatterns\Behavioral\Specification\NotSpecification;
DesignPatterns\Behavioral\Specification\OrSpecification;
DesignPatterns\Behavioral\Specification\AndSpecification;
DesignPatterns\Behavioral\Specification\PriceSpecification;
PHPUnit\Framework\TestCase;

class SpecificationTest extends TestCase

{

public function testCanOr()

{
$specl = new PriceSpecification(50, 99);
$spec2 = new PriceSpecification(101, 200);
$orSpec = new OrSpecification($specl, $spec2);
$this->assertFalse($orSpec->isSatisfiedBy(new Item(100)));
$this->assertTrue($orSpec->isSatisfiedBy(new Item(51)));
$this->assertTrue($orSpec->isSatisfiedBy(new Item(150)));
}
public function testCanAnd()
{
$specl = new PriceSpecification(50, 100);
$spec2 = new PriceSpecification(80, 200);
$andSpec = new AndSpecification($specl, $spec2);
$this->assertFalse($andSpec->isSatisfiedBy(new Item(150)));
$this->assertFalse($andSpec->isSatisfiedBy(new Item(1)));
$this->assertFalse($andSpec->isSatisfiedBy(new Item(51)));
$this->assertTrue($andSpec->isSatisfiedBy(new Item(100)));
}

public function testCanNot()

{
$specl = new PriceSpecification(50, 100);
$notSpec = new NotSpecification($specl);

(ciag dalszy na nastepnej stronie)
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$this->assertTrue($notSpec->isSatisfiedBy(new Item(150)));
$this->assertFalse($notSpec->isSatisfiedBy(new Item(50)));

1.3.10 Stan (State)

Przeznaczenie

Pozwala kapsutkowaé rézne zachowania obiektu w ramach tego same procesu, w zaleznosci od stanu w jakim obiekt
aktualnie si¢ znajduje. Dzigki temu nie musimy uzywac wielu instrukcji warunkowych.

Diagram UML
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Kod

Ten kod znajdziesz réwniez na GitHub.

OrderContext.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\State;

class OrderContext

{
private State $state;
public static function create(): OrderContext
{
$order = new self();
$order->state = new StateCreated();
return $order;
}
public function setState(State $state)
{
$this->state = $state;
}
public function proceedToNext ()
{
$this->state->proceedToNext ($this);
}
public function toString()
{
return $this->state->toString();
3
}
State.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\State;
interface State

{

public function proceedToNext(OrderContext $context);

public function toString(): string;
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StateCreated.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\State;

class StateCreated implements State

{
public function proceedToNext(OrderContext $context)
{
$context->setState(new StateShipped());
1
public function toString(): string
{
return 'created';
}
3
StateShipped.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\State;

class StateShipped implements State

{
public function proceedToNext(OrderContext $context)
{
$context->setState(new StateDone());
3
public function toString(): string
{
return 'shipped’;
3
}
StateDone.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\State;

class StateDone implements State

{

public function proceedToNext(OrderContext $context)

{

(ciag dalszy na nastepnej stronie)
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// there is nothing more to do

(kontynuacja poprzedniej strony)

3
public function toString(): string
{
return 'done';
3
}
Testy
Tests/StateTest.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\State\Tests;

use DesignPatterns\Behavioral\State\OrderContext;
use PHPUnit\Framework\TestCase;

class StateTest extends TestCase

{
public function testIsCreatedWithStateCreated()

{

$orderContext = OrderContext::create();

$this->assertSame('created’', $orderContext->toString());

}

public function testCanProceedToStateShipped()
{

$contextOrder = OrderContext::create();
$contextOrder->proceedToNext();

$this->assertSame('shipped', $contextOrder->toString());

}

public function testCanProceedToStateDone()

{
$contextOrder = OrderContext::create();
$contextOrder->proceedToNext();
$contextOrder->proceedToNext();
$this->assertSame('done', $contextOrder->toString());

}

public function testStateDoneIsTheLastPossibleState()

{

$contextOrder = OrderContext::create();

(ciag dalszy na nastgpnej stronie)
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$contextOrder->proceedToNext();
$contextOrder->proceedToNext();
$contextOrder->proceedToNext();

$this->assertSame('done', $contextOrder->toString());

1.3.11 Strategia (Strategy)

Terminologia

» Kontekst - ang. Context
* Strategia - ang. Strategy

* Konkretna Strategia - ang. Concrete Strategy

Przeznaczenie

Wzorzec projektowy Strategii pozwala definiowa¢ wymienne algorytmy i kapsulkowaé je w klasach. Dzigki temu
mozemy latwo przetgczaé si¢ migdzy algorytmami. Ten wzorzec jest rwniez dobrg alternatywa dla dziedziczenia -
zamiast dziedziczenia po klasie abstrakcyjnej kolejne klasy implementujg interfejs strategii.

Przyktady

» Sortowanie listy obiektow - jedng strategia moze by¢ sortowanie po dacie, drugg po id.

» Uproszczenie testéw jednostkowych, na przyktad poprzez zmian¢ miejsca przechowywania danych: w pliku lub
W pamieci.
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Diagram UML

Comparator

compare(a, b)

DateComparator IdComparator

compare(a, b) compare(a, b)

Context

comparator
__construct(comparator)

executeStrategy(elements)

Kod

Ten kod znajdziesz réwniez na GitHub.

Context.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Strategy;

(ciag dalszy na nastepnej stronie)
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class Context

(kontynuacja poprzedniej strony)

{
public function __construct(private Comparator $comparator)
{
3
public function executeStrategy(array $elements): array
{
uasort($elements, [$this->comparator, 'compare']);
return f$elements;
3
}
Comparator.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Strategy;

interface Comparator
{
Vi
* @param mixed $a
* @param mixed $b
*/
public function compare($a, $b): int;

DateComparator.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Strategy;
use DateTime;

class DateComparator implements Comparator

{

public function compare($a, $b): int

{

$aDate = new DateTime($a['date']);
$bDate = new DateTime($b['date']);
return $aDate <=> $bDate;

1.3. Czynnosciowe/Operacyjne (Behavioral)
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IdComparator.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Strategy;

class IdComparator implements Comparator

{
public function compare($a, $b): int
{
return $a['id'] <=> $b['id'];
}
}
Testy

Tests/StrategyTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Strategy\Tests;
use DesignPatterns\Behavioral\Strategy\Context;

use DesignPatterns\Behavioral\Strategy\DateComparator;
use DesignPatterns\Behavioral\Strategy\IdComparator;

use PHPUnit\Framework\TestCase;

class StrategyTest extends TestCase

{
public function provideIntegers()
{
return [
[
[['id" => 2], ['id"' => 1], ['id"' => 3]],
['id' = 1],
i
[
[['id" => 3], ['id' => 2], ['id' => 1]],
['id' = 1],
i
ik
3
public function provideDates()
{
return [
[

[['date' => '2014-03-03'], ['date' => '2015-03-02"'],

['date' => '2013-03-

(ciag dalszy na nastepnej stronie)
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~01'11,
['date' => '2013-03-01'1,
1,
[
[['date' => '2014-02-03'], ['date' => '2013-02-01'],
~02'11,
['date' => '2013-02-01'1,
1,
ik
}
/;'::':

* @dataProvider provideIntegers
* @param array $collection
* @param array $expected
7'.‘/
public function testIdComparator($collection, S$expected)
{
$obj = new Context(new IdComparator());
$elements = $obj->executeStrategy($collection);

$firstElement = array_shift($elements);
$this->assertSame($expected, $firstElement);

}

/7'.- %
* @dataProvider provideDates
* @param array $collection
* @param array $expected
:':/
public function testDateComparator($collection, $expected)
{
$obj = new Context(new DateComparator());
$elements = $obj->executeStrategy($collection);

$firstElement = array_shift($elements);
$this->assertSame($expected, $firstElement);

(kontynuacja poprzedniej strony)
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1.3.12 Metoda szablonowa (Template Method)

Przeznaczenie

Metoda szablonowa jest czynno$ciowym wzorcem projektowym.

Prawdopodobnie spotkate§ si¢ z tym wzorcem wielokrotnie. Jego idea opiera si¢ na implementacji w klasie pochodne;j
metody z klasy rodzica zdefiniowanej jako abstrakcyjna i tym samym dokoriczenie dzialania algorytmu.

Jak w Hollywoodzkim powiedzeniu ,,Nie dzwori do nas, my zadzwonimy do Ciebie” klasa zawierajaca metode szablo-
nowa nie jest instancjonowana, tylko klasa, ktéra po niej dziedziczy. Jest to mozliwe dzigki abstrakcji. W klasie rodzica
znajduje si¢ metoda, ktéra wywoluje zaimplementowane metody (w klasie rodzica oznaczone jako abstrakcyjne).

Innymi stowy, klasa zawierajaca metode szablonowa jest szkieletem algorytmu. To rozwiagzanie Swietnie pasuje do r6z-
nego rodzaju frameworkéw. Programista korzystajacy z takiej klasy musi zaimplementowac tylko metode szablonowa
a reszta jest realizowana przez klase rodzica.

Jest to prosty sposéb na rozdzielenie konkretnych klas i zredukowanie powielonych fragmentéw kodu metodg kopiuj-
wklej. Jest to gtéwny powdd, dla ktérego takie podejsScie znajdziesz w wielu miejscach.
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Diagram UML

9 Journey

@ & thingsToDo

® v takeATrip()

@) 7 enjoyVacation()
@ 7 buyGift(

@ & buyAFlight()

@ & takePlane()

@ © getThingsToDo()

@ Beachjourney O CityJourney

@ 7 enjoyVacation() @ 7 enjoyVacation()
@® 7 buyGift(

Kod

Ten kod znajdziesz réwniez na GitHub.

Journey.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\TemplateMethod;
abstract class Journey

{

(ciag dalszy na nastepnej stronie)
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S
* @var string[]
7
private array $thingsToDo = [];

/:': k3
* This is the public service provided by this class and its subclasses.
* Notice it is final to "freeze" the global behavior of algorithm.
* If you want to override this contract, make an interface with only takeATrip()
* and subclass it.

7'.-/

final public function takeATrip()

{
$this->thingsToDo[] = $this->buyAFlight(Q);
$this->thingsToDo[] = $this->takePlane();
$this->thingsToDo[] = $this->enjoyVacation();
$buyGift = $this->buyGift();
if ($buyGift !== null) {

$this->thingsToDo[] = $buyGift;

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

3

/:’: *

* This method must be implemented, this is the key-feature of this pattern.
>':/
abstract protected function enjoyVacation(): string;

/:’: %
* This method is also part of the algorithm but it is optional.
* You can override it only if you need to
:'.'/
protected function buyGift(): ?string
{
return null;
3
private function buyAFlight(): string
{
return 'Buy a flight ticket';
}
private function takePlane(): string
{
return 'Taking the plane';
}
/:': *
* @return string[]

:':/

(ciag dalszy na nastepnej stronie)
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final public function getThingsToDo(): array
{

return $this->thingsToDo;

}

(kontynuacja poprzedniej strony)

BeachJourney.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\TemplateMethod;

class BeachJourney extends Journey

{
protected function enjoyVacation(): string
{
return "Swimming and sun-bathing";
}
}
CityJourney.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\TemplateMethod;

class CityJourney extends Journey

{
protected function enjoyVacation(): string
{
return "Eat, drink, take photos and sleep";
}
protected function buyGift(): ?string
{
return "Buy a gift";
b
}
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Testy

Tests/JourneyTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\TemplateMethod\Tests;

use DesignPatterns\Behavioral\TemplateMethod\BeachJourney;
use DesignPatterns\Behavioral\TemplateMethod\CityJourney;
use PHPUnit\Framework\TestCase;

class JourneyTest extends TestCase
{
public function testCanGetOnVacationOnTheBeach()
{
$beachJourney = new BeachJourney();
$beachJourney->takeATrip(Q);

$this->assertSame(
['Buy a flight ticket', 'Taking the plane', 'Swimming and sun-bathing',
— 'Taking the plane'],
$beachJourney->getThingsToDo ()

DN
3
public function testCanGetOnAJourneyToACity()
{
$cityJourney = new CityJourney();
$cityJourney->takeATrip(Q);
$this->assertSame (
[
'Buy a flight ticket',
'Taking the plane',
'Eat, drink, take photos and sleep',
'Buy a gift',
'Taking the plane'
Ay
$cityJourney->getThingsToDo()
)
}
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1.3.13 Odwiedzajacy (Visitor)

Przeznaczenie

Wzorzec Odwiedzajagcego pozwala wydzieli¢ wykonywanie operacji na obiektach do innych obiektéw. Gtéwnym
powodem stosowania tego wzorca jest podzial odpowiedzialno$ci (ang. separation of concerns). Poszczegdlne
klasy musza definiowac kontrakt pozwalajacy Wizytatorowi na dostep (w ponizszym przykladzie za pomoca metody
Role::accept)

W ponizszym przyktadzie kontrakt jest klasg abstrakcyjna, ale moze to by¢ réwniez interfejs. Tworzac taki kontrakt
obiekt odwiedzany musi zdecydowac jaka metod¢ wywotlaé na Wizytatorze.
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Diagram UML

RoleVisitor

visitUser(role)

visitGroup(role)

RecordingVisitor

visited

getVisited()

visitUser(role)

visitGroup(role)

Role

accept(visitor)

Group User

ENE name
__construct(name) __construct(name)
accept(visitor) accept(visitor)

getName() getName()
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Kod

Ten kod znajdziesz réwniez na GitHub.

RoleVisitor.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Visitor;

/:': *
* Note: the visitor must not choose itself which method to
* invoke, it is the visited object that makes this decision
* /
interface RoleVisitor
{
public function visitUser(User $role);
public function visitGroup(Group $role);
}
RecordingVisitor.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Visitor;

class RecordingVisitor implements RoleVisitor
{
Viaa
* @var Role[]
:l‘/
private array $visited = [];

public function visitGroup(Group $role)

{
$this->visited[] = $role;
3
public function visitUser(User $role)
{
$this->visited[] = $role;
3
/:’::’:
* @return Role[]
:.“/
public function getVisited(): array
{

return $this->visited;

(ciag dalszy na nastepnej stronie)
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Role.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Visitor;
interface Role

{

public function accept(RoleVisitor $visitor);

User.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Visitor;

class User implements Role

{
public function __construct(private string $name)
{
3
public function getName(): string
{
return sprintf('User %s', $this->name);
3
public function accept(RoleVisitor $visitor)
{
$visitor->visitUser($this);
3
}
Group.php
<?php

declare(strict_types=1);
namespace DesignPatterns\Behavioral\Visitor;

class Group implements Role
{

public function __construct(private string $name)

{

(ciag dalszy na nastepnej stronie)
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3
public function getName(): string
{
return sprintf('Group: %s', $this->name);
3

public function accept(RoleVisitor $visitor)

{

$visitor->visitGroup($this);

(kontynuacja poprzedniej strony)

Testy

Tests/VisitorTest.php

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

use DesignPatterns\Behavioral\Visitor\RecordingVisitor;
use DesignPatterns\Behavioral\Visitor\User;

use DesignPatterns\Behavioral\Visitor\Group;

use DesignPatterns\Behavioral\Visitor\Role;

use DesignPatterns\Behavioral\Visitor;

use PHPUnit\Framework\TestCase;

class VisitorTest extends TestCase
{

private RecordingVisitor $visitor;

protected function setUp(): void

{
$this->visitor = new RecordingVisitor();
}
public function provideRoles()
{
return [
[new User('Dominik')],
[new Group('Administrators')],
iE
}
Viad
* @dataProvider provideRoles
*/

public function testVisitSomeRole(Role $role)

(ciag dalszy na nastgpnej stronie)
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$role->accept($this->visitor);
$this->assertSame($role, $this->visitor->getVisited()[0]);

1.4 Pozostate

1.4.1 Lokalizator ustug (Service Locator)

TEN WZORZEC PROJEKTOWY JEST UZNAWANY ZA ANTY-WZORZEC!

s

Lokalizator ustug (ang. Service Locator) jest uwazany przez czes¢ Srodowiska za anty-wzorzec. Lamie zasadg odwré-
cenia zaleznos$ci ze zbioru zasad SOLID. Lokalizator ustug ukrywa zaleznosci danej klasy zamiast je udostepniac, jak
ma to miejsce we wzorcu Wstrzykiwania zaleznoSci (ang. Dependency Injection). W przypadku zmiany w zalezno-
Sciach ryzykujemy problemami z niepoprawnym dzialaniem klas, ktére z tych zaleznosci korzystaja. Powoduje to, ze
system staje si¢ trudniejszy w utrzymaniu.

Przeznaczenie

Lokalizator ustug jest uzywany do stworzenia luZzno powiazanej architektury, w celu uzyskania kodu tatwiejszego
w testowaniu, utrzymaniu i rozszerzaniu. Wzorce Wstrzykiwania zalezno$ci i Lokalizatora ustug sg implementacja
wzorca Odwrdcenia sterowania.

Uzycie

Przy uzyciu Lokalizatora ustug mozemy zarejestrowaé ustuge pod dang nazwg interfejsu. Uzywajac nazwy interfejsu
mozemy pobraé¢ dang ustuge i wykorzystywac ja dalej w klasach bez znajomosci jej implementacji. Konfiguracje i
wstrzykiwanie obiektu Lokalizatora ustug mozemy ustawié¢ na poziomie boostrapu aplikacji.
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Diagram UML

Servicelocator

Instantiated

services

addClass(class, params)

has(interface)
addInstance(class, service

get(class)

Service

LogService
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Kod

Ten kod znajdziesz réwniez na GitHub.

Service.php

<?php
namespace DesignPatterns\More\ServiceLocator;
interface Service

{
}

ServiceLocator.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\ServiceLocator;

use OutOfRangeException;
use InvalidArgumentException;

class ServicelLocator
{
/:’: *
* @var string[][]
:':/
private array S$services = [];

/:’: *
* @var Service[]
:.‘/
private array $instantiated = [];

public function addInstance(string $class, Service $service)

{
$this->instantiated[$class] = $service;
3
public function addClass(string $class, array S$params)
{
$this->services[$class] = $params;
3

public function has(string $interface): bool

{

return isset($this->services[$interface])

—$interface]);

}

public function get(string $class): Service

isset($this->instantiated[

(ciag dalszy na nastepnej stronie)
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if (isset($this->instantiated[$class])) {
return $this->instantiated[$class];
$object = new $class(...$this->services[$class]);
if (!$object instanceof Service) {
throw new InvalidArgumentException('Could not register service: is no.

—instance of Service');

}
$this->instantiated[$class] = $object;

return $object;

LogService.php

<?php

declare(strict_types=1);

namespace DesignPatterns\More\ServiceLocator;
class LogService implements Service

{
}

Testy

Tests/ServiceLocatorTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\ServiceLocator\Tests;

use DesignPatterns\More\Servicelocator\LogService;
use DesignPatterns\More\ServicelLocator\ServicelLocator;
use PHPUnit\Framework\TestCase;

class ServicelLocatorTest extends TestCase

{

private ServicelLocator $servicelocator;

public function setUp(): void

{

$this->servicelocator = new ServiceLocator();

(ciag dalszy na nastepnej stronie)
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}

public function testHasServices()

! $this->servicelocator->addInstance(LogService: :class, new LogService());
$this->assertTrue($this->servicelLocator->has(LogService::class));
$this->assertFalse($this->servicelLocator->has(self::class));

}

public function testGetWillInstantiateLogServiceIfNoInstanceHasBeenCreatedYet()

{
$this->servicelocator->addClass(LogService: :class, []);
$logger = $this->servicelLocator->get(LogService::class);

$this->assertInstanceOf(LogService::class, $logger);

1.4.2 Repozytorium (Repository)

Przeznaczenie

Wzorzec Repozytorium posredniczy pomiedzy warstwa domeny i mapowania danych udostepniajac interfejs pozwala-
jacy na dostep do obiektéw domeny. Repozytorium kapsutkuje zbiér obiektéw utrwalonych w bazie oraz operacije jakie
mozna na nich wykonywac. Dzigki temu otrzymujemy zorientowany obiektowo dostep do warstwy utrwalania obiek-
téw. Stosujac ten wzorzec osiggamy separacje i jednokierunkowa zalezno$¢ pomiedzy domeng a warstwg mapowania
danych.

Przyktady

* Doctrine 2 ORM - w tej bibliotece mamy Repozytoria, ktdre petnia role posrednika pomiedzy encjg a DBALem.
Zawieraja réwniez metody do pobierania obiektow.

e Laravel Framework
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Diagram UML

validStates generateld()
name persist(data)
id retrieve(id)
STATE_DRAFT delete(id)
STATE_PUBLISHED_ID

STATE_PUBLISHED

STATE_DRAFT_ID

construct(id, name)

data

fromint(statuslid) lastld

fromString(status)
tolnt()

toString()
ensurelsValidid(status)

generateld()
persist(data)
retrieve(id)

. delete(id)
ensurelsValidName(status)

id persistence id

text __construct(persistence) __construct(id)
title generateld() fromint(id)
status findByld(id) tolnt()

__construct(id, status, title, text) save(post) ensurelsValid(id)
draft(id, title, text)

fromState(state)

getld()

getStatusi()

getText()
getTitle()

Kod

Ten kod znajdziesz réwniez na GitHub.

Post.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\Repository\Domain;

class Post

{

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

(ciag dalszy na nastepnej stronie)
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return new self(
$id,
PostStatus: : fromString(PostStatus: : STATE_DRAFT),
$title,
$text
)

public static function fromState(array $state): Post
{
return new self(
PostId: :fromInt($state['id']),
PostStatus::fromInt($state['statusId']),
$state['title'],
$state['text']
s

private function __construct(
private PostId $id,
private PostStatus $status,
private string $title,
private string $text

(kontynuacja poprzedniej strony)

) {
3
public function getId(): PostId
{
return $this->id;
}
public function getStatus(): PostStatus
{
return $this->status;
3
public function getText(): string
{
return $this->text;
3
public function getTitle(): string
{
return $this->title;
1
3
PostId.php
<?php

declare(strict_types=1);

(ciag dalszy na nastepnej stronie)
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namespace DesignPatterns\More\Repository\Domain;
use InvalidArgumentException;

Viad

* This is a perfect example of a value object that is identifiable by it's value alone.
—and

* is guaranteed to be valid each time an instance is created. Another important.

< property of value objects

* is immutability.

* Notice also the use of a named constructor (fromInt) which adds a little context when,,
—Creating an instance.

../
class PostId
{
public static function fromInt(int $id): PostId
{
self::ensureIsValid($id);
return new self($id);
}
private function __construct(private int $id)
{
}
public function toInt(): int
{
return $this->id;
}
private static function ensurelIsValid(int $id)
{
if ($id <= 0) {
throw new InvalidArgumentException('Invalid PostId given');
}
}
3
PostStatus.php
<?php

declare(strict_types=1);
namespace DesignPatterns\More\Repository\Domain;
use InvalidArgumentException;

/:’: W%

(ciag dalszy na nastepnej stronie)
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* Like PostId, this is a value object which holds the value of the current status of a.
—Post. It can be constructed
* either from a string or int and is able to validate itself. An instance can then be.
—converted back to int or string.
*/
class PostStatus
{
public const STATE_DRAFT_ID = 1;
public const STATE_PUBLISHED_ID = 2;

public const STATE_DRAFT = 'draft';
public const STATE_PUBLISHED = 'published';

private static array $validStates = [
self::STATE_DRAFT_ID => self::STATE_DRAFT,
self::STATE_PUBLISHED_ID => self::STATE_PUBLISHED,

1;
public static function fromInt(int $statusId)
{
self::ensurelIsValidId($statusId);
return new self($statusId, self::$validStates[$statusId]);
3
public static function fromString(string $status)
{
self::ensurelIsValidName($status);
$state = array_search($status, self::$validStates);
if (§state === false) {
throw new InvalidArgumentException('Invalid state given!');
}
return new self($state, $status);
3
private function __construct(private int $id, private string $name)
{
3
public function toInt(): int
{
return $this->id;
1
/:’::’:

* there is a reason that I avoid using __toString() as it operates outside of the.
—stack in PHP
* and is therefore not able to operate well with exceptions
*/
public function toString(): string

(ciag dalszy na nastepnej stronie)
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{
return $this->name;

3

private static function ensurelIsValidId(int $status)

{
if (!in_array($status, array_keys(self::$validStates), true)) {

throw new InvalidArgumentException('Invalid status id given');

}

}

private static function ensurelsValidName(string $status)

{
if (lin_array($status, self::$validStates, true)) {
throw new InvalidArgumentException('Invalid status name given');
}
3
3
PostRepository.php
<?php

declare(strict_types=1);
namespace DesignPatterns\More\Repository;

use OutOfBoundsException;
use DesignPatterns\More\Repository\Domain\Post;
use DesignPatterns\More\Repository\Domain\PostId;

Vi
* This class is situated between Entity layer (class Post) and access object layer.
< (Persistence).

* Repository encapsulates the set of objects persisted in a data store and the.
—soperations performed over them
* providing a more object-oriented view of the persistence layer

* Repository also supports the objective of achieving a clean separation and one-way.
—dependency

* between the domain and data mapping layers

:’:/
class PostRepository

{

public function __construct(private Persistence $persistence)
{
}

public function generateId(): PostId
{

(ciag dalszy na nastepnej stronie)
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return PostId::fromInt($this->persistence->generateId());

}

public function findById(PostId $id): Post
{
try {
$arrayData = $this->persistence->retrieve($id->toInt());
} catch (OutOfBoundsException $e) {
throw new OutOfBoundsException(sprintf('Post with id %d does not exist', $id-
~>toInt()), 0, $e);

}
return Post::fromState($arrayData);
3
public function save(Post $post)
{
$this->persistence->persist([
'id' => $post->getId()->toInt(),
'statusId' => $post->getStatus()->toInt(),
"text' => $post->getText(),
"title' => $post->getTitle(),
D;
3

Persistence.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\Repository;

interface Persistence

! public function generateId(): int;
public function persist(array $data);
public function retrieve(int $id): array;
public function delete(int $id);

3

InMemoryPersistence.php

<?php
declare(strict_types=1);

namespace DesignPatterns\More\Repository;
(ciag dalszy na nastepnej stronie)
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use OutOfBoundsException;

class InMemoryPersistence implements Persistence

{
private array $data = [];
private int $lastId = 0;
public function generateId(): int
{
$this->lastId++;
return $this->lastId;
3
public function persist(array S$data)
{
$this->data[$this->lastId] = $data;
3
public function retrieve(int $id): array
{
if (lisset($this->data[$id])) {
throw new OutOfBoundsException(sprintf('No data found for ID %d', $id));
}
return $this->data[$id];
3
public function delete(int $id)
{
if (lisset($this->data[$id])) {
throw new OutOfBoundsException(sprintf('No data found for ID %d', $id));
}
unset($this->datal[$id]);
}
}
Testy

Tests/PostRepositoryTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\Repository\Tests;

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

(ciag dalszy na nastepnej stronie)
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use DesignPatterns\More\Repository\Domain\PostStatus;
use DesignPatterns\More\Repository\InMemoryPersistence;
use DesignPatterns\More\Repository\Domain\Post;

use DesignPatterns\More\Repository\PostRepository;

use PHPUnit\Framework\TestCase;

class PostRepositoryTest extends TestCase

{

private PostRepository S$repository;

protected function setUp(): void

{
$this->repository = new PostRepository(new InMemoryPersistence());

3

public function testCanGenerateId()

{
$this->assertEquals(l, $this->repository->generateId()->toInt());

3

public function testThrowsExceptionWhenTryingToFindPostWhichDoesNotExist()

{
$this->expectException(OutOfBoundsException::class);
$this->expectExceptionMessage('Post with id 42 does not exist');
$this->repository->findById(PostId: : fromInt(42));

3

public function testCanPersistPostDraft()

{
$postId = $this->repository->generateId();
$post = Post::draft($postId, 'Repository Pattern', 'Design Patterns PHP');
$this->repository->save($post);
$this->repository->findById($postId);
$this->assertEquals($postId, $this->repository->findById($postId)->getId());
$this->assertEquals(PostStatus: :STATE_DRAFT, $post->getStatus()->toString());

3

3
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1.4.3 Encja-Atrybut-Wartos¢ (Entity-Attribute-Value (EAV))

Wzorzec Encja-Atrybut-Warto$¢ pozwala zaimplementowa¢ model EAV w PHP.

Przeznaczenie

Model Encja-Atrybut-Warto$¢ (EAW, ang. Entity-Attribute-Value - EAV) jest modelem danych, ktéry upraszcza opi-
sywanie encji posiadajacych potencjalnie wiele atrybutéw (wlasciwosci, parametréw), kiedy nie wszystkie z nich sg na
raz uzywane.

Diagram UML

Attribute Value

values name
name attribute
__construct(name) __construct(attribute, name)

__toString() toString()

getValues()

addValue(value)

Entity

values
name

__construct(name, values)

__toString()
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Code

Ten kod znajdziesz réwniez na GitHub.

Entity.php

<?php

declare(strict_types=1);

namespace DesignPatterns\More\EAV;
use SplObjectStorage;

class Entity implements \Stringable
{
/:':-.’:
* @var SplObjectStorage<Value,Value>
7':/

private $values;

/:’::’r
* @param Value[] $values
7':/
public function __construct(private string $name, array $values)

{
$this->values = new SplObjectStorage();

foreach ($values as $value) {
$this->values->attach($value);

3
}

public function __toString(): string

{

$text = [$this->name];

foreach ($this->values as $value) {
$text[] = (string) S$value;

}

return join(', ', S$text);

Attribute.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\EAV;

use SplObjectStorage;

(ciag dalszy na nastepnej stronie)
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class Attribute implements \Stringable

{
private SplObjectStorage $values;
public function __construct(private string $name)
{
$this->values = new SplObjectStorage();
}
public function addValue(Value $value): void
{
$this->values->attach($value);
}
public function getValues(): SplObjectStorage
{
return $this->values;
}
public function __toString(): string
{
return $this->name;
}
}
Value.php
<?php

declare(strict_types=1);
namespace DesignPatterns\More\EAV;

class Value implements \Stringable

{
public function __construct(private Attribute $attribute, private string $name)
{
$attribute->addValue($this);
}
public function __toString(): string
{
return sprintf('%s: %s', (string) $this->attribute, $this->name);
}
}
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Testy

Tests/EAVTest.php

<?php
declare(strict_types=1);
namespace DesignPatterns\More\EAV\Tests;

use DesignPatterns\More\EAV\Attribute;
use DesignPatterns\More\EAV\Entity;
use DesignPatterns\More\EAV\Value;
use PHPUnit\Framework\TestCase;

class EAVTest extends TestCase
{
public function testCanAddAttributeToEntity(): void
{
$colorAttribute = new Attribute('color');
$colorSilver = new Value($colorAttribute, 'silver');
$colorBlack = new Value($colorAttribute, 'black');

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

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

$this->assertEquals('MacBook Pro, color: silver, color: black, memory: 8GB',.

< (string) S$entity);
}
}
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