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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.

Inhoudsopgave 1
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HOOFDSTUK 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 Creatief

In software engineering zijn creatieve ontwerppatronen ontwerppatronen die te maken hebben met mechanismen voor
het maken van objecten, waarbij wordt geprobeerd objecten te creéren op een manier die geschikt is voor de situatie.
De basisvorm van het maken van objecten kan leiden tot ontwerpproblemen of extra complexiteit aan het ontwerp.
Creationele ontwerppatronen lossen dit probleem op door deze objectcreatie op een of andere manier te beheersen.

1.1.1 Abstract Factory

Doel

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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UML Diagram
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Code

Je kan deze broncode terugvinden op 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. Creatief
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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

Hoofdstuk 1.

Patterns
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinJsonWriter implements JsonWriter

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

namespace DesignPatterns\Creational\AbstractFactory;

class WinWriterFactory implements WriterFactory

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

Tests/AbstractFactoryTest.php

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

use DesignPatterns\Creational\AbstractFactory\Csviiriter;
use DesignPatterns\Creational\AbstractFactory\JsonWriter;
use DesignPatterns\Creational\AbstractFactory\UnixWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WinWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WriterFactory;
(Vervolgt op volgende pagina)
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(Vervolgd van vorige pagina)

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 Bouwer

Doel

Bouwer is een interface die onderdelen van een complex object bouwt.

Soms, als de bouwer een betere kennis heeft van wat hij bouwt, kan deze interface een abstracte klasse zijn met stan-
daardmethoden (ook wel adapter genoemd).

Als je een complexe overervingsboom voor objecten hebt, is het logisch om ook voor bouwers een complexe overer-
vingsboom te hebben.

Let op: Builders hebben vaak een vloeiende interface, zie bijvoorbeeld de mock builder van PHPUnit.

Bijvoorbeeld

e PHPUnit: Mock Builder

8 Hoofdstuk 1. Patterns
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UML Diagram
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Code

Je kan deze broncode terugvinden op GitHub

Director.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Vehicle;

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

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

class Director
(Vervolgt op volgende pagina)
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(Vervolgd van vorige pagina)

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

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

interface Builder

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

3

TruckBuilder.php

<?php

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

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

class TruckBuilder implements Builder

{

private Truck $truck;

(Vervolgt op volgende pagina)
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public function addDoors(): void

(Vervolgd van vorige pagina)

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

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

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

class CarBuilder implements Builder
{

private Car $car;

public function addDoors(): void

(Vervolgt op volgende pagina)
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(Vervolgd van vorige pagina)

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

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

abstract class Vehicle

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

Parts/Truck.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
(Vervolgt op volgende pagina)
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class Truck extends Vehicle

{
}

(Vervolgd van vorige pagina)

Parts/Car.php

<?php

declare(strict_types=1);

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

{
}

Parts/Engine.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Engine

{
¥

Parts/Wheel.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder\Parts;
class Wheel

{
}

Parts/Door.php

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

class Door
{
}

1.1. Creatief
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st

Tests/DirectorTest.php

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

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

class DirectorTest extends TestCase

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

1.1.3 Factory Method

Doel

Het goede punt van SimpleFactory is dat je het kunt subklassen om verschillende manieren te implementeren om
objecten te maken

In eenvoudige gevallen kan deze abstracte klasse slechts een interface zijn

Dit patroon is een “echt” ontwerppatroon omdat het het Dependency Inversion-principe, ook wel de “D” in SOLID-
principes genoemd, bereikt.

Het betekent dat de FactoryMethod-klasse athankelijk is van abstracties, niet van concrete klassen. Dit is de echte truc
vergeleken met SimpleFactory of StaticFactory.

14 Hoofdstuk 1. Patterns
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UML Diagram
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Code

Je kan deze broncode terugvinden op 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

16
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<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactorylMethod;
interface LoggerFactory

{

public function createlLogger(): Logger;

}

StdoutLoggerFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
class StdoutLoggerFactory implements LoggerFactory

{

public function createlLogger(): Logger

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

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

class FilelLoggerFactory implements LoggerFactory

{

public function __construct(private string $filePath)

{

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

1.1. Creatief
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st

Tests/FactoryMethodTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod\Tests;

use DesignPatterns\Creational\FactoryMethod\FilelLogger;

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

Het ** objectpoolpatroon ** is een ontwerppatroon van software dat gebruikmaakt van een set geinitialiseerde objecten
die klaar voor gebruik worden gehouden - een “pool” - in plaats van ze op aanvraag toe te wijzen en te vernietigen. Een
client van de pool zal een object uit de pool opvragen en bewerkingen uitvoeren op het geretourneerde object. Wanneer
de klant klaar is, brengt hij het object, dat een specifiek type fabrieksobject is, terug naar de pool in plaats van het te
vernietigen.

Objectpooling kan een aanzienlijke prestatieverbetering bieden in situaties waarin de kosten voor het initialiseren van
een klasse-instantie hoog zijn, de snelheid waarmee een klasse wordt geinstantieerd en het aantal instanties dat tege-
lijkertijd in gebruik is, laag is. Het gepoolde object wordt binnen een voorspelbare tijd verkregen wanneer het maken
van de nieuwe objecten (vooral via het netwerk) variabele tijd kan duren.

Deze voordelen gelden echter meestal voor objecten die duur zijn in de tijd, zoals databaseverbindingen, socketverbin-
dingen, threads en grote grafische objecten zoals lettertypen of bitmaps. In bepaalde situaties is eenvoudige pooling
van objecten (die geen externe bronnen bevatten, maar alleen geheugen innemen) mogelijk niet efficiént en kunnen de
prestaties afnemen.

18 Hoofdstuk 1. Patterns
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UML Diagram
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Code

Je kan deze broncode terugvinden op GitHub

WorkerPool.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Pool;
use Countable;

class WorkerPool implements Countable

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

StringReverseWorker.php

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

class StringReverseWorker

{

public function run(string $text): string

{

return strrev($text);

}

st

Tests/PoolTest.php

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

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

class PoolTest extends TestCase

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

1.1. Creatief
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1.1.5 Prototype

Doel

Om de kosten van het maken van objecten op de standaardmanier (new Foo ()) te vermijden en in plaats daarvan een

prototype te maken en dit te klonen.

Bijvoorbeeld

* Grote hoeveelheden gegevens (bijv. Maak 1.000.000 rijen tegelijk in een database via een ORM).

UML Diagram
& BockPrototype
fitle
getTite)
setTitle
G BarBookPrototype
Code

Je kan deze broncode terugvinden op 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();

(Vervolgt op volgende pagina)

22
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final public function getTitle(): string
{

return $this->title;

(Vervolgd van vorige pagina)

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

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

class BarBookPrototype extends BookPrototype
{

protected string $category = 'Bar';

public function __clone()

{
}

FooBookPrototype.php

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

class FooBookPrototype extends BookPrototype
{

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

{

3

1.1. Creatief
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st

Tests/PrototypeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Prototype\Tests;

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

use PHPUnit\Framework\TestCase;

class PrototypeTest extends TestCase

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

$book) ;

$book) ;

1.1.6 Simple Factory

Doel

SimpleFactory is een eenvoudig fabriekspatroon.

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!

24
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UML Diagram
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Code

Je kan deze broncode terugvinden op 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);

(Vervolgt op volgende pagina)
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namespace DesignPatterns\Creational\SimpleFactory;

class Bicycle

(Vervolgd van vorige pagina)

{
public function driveTo(string $destination)
{
}

}

Usage

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

st

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

** DIT WORDT BESCHOUWD ALS EEN ANTI-PATROON! VOOR EEN BETERE TESTBAARHEID EN ON-

DERHOUDSAFHANKELIJKE INJECTIE! **
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Doel

Om slechts één exemplaar van dit object in de toepassing te hebben dat alle oproepen zal athandelen.

Bijvoorbeeld

* DB-Connector

e Logger

* Config Manager
¢ Threads Handling

 Vergrendel bestand voor de applicatie (er is er maar één in het bestandssysteem ...)

UML Diagram

@ singleton

instance

__construct()

getlnstance()
__done()

_wakeup

Code

Je kan deze broncode terugvinden op GitHub

Singleton.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Singleton;
use Exception;

final class Singleton

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

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

(Vervolgt op volgende pagina)
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self::$instance = new self();
return self::$instance;

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

—Singleton: :getInstance() instead

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

Tests/SingletonTest.php

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

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

class SingletonTest extends TestCase
{
public function testUniqueness()
{
$firstCall = Singleton::getInstance();
$secondCall = Singleton::getInstance();
(Vervolgt op volgende pagina)
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$this->assertInstanceOf(Singleton::class, $firstCall);
$this->assertSame($firstCall, $secondCall);

1.1.8 Static Factory

Doel

Net als bij AbstractFactory, wordt dit patroon gebruikt om series van gerelateerde of afthankelijke objecten te maken.
Het verschil tussen dit en het abstracte fabriekspatroon is dat het statische fabriekspatroon slechts één statische methode
gebruikt om alle soorten objecten te maken die het kan maken. Het wordt meestal ‘fabriek’ of ‘bouwen’ genoemd.

UML Diagram

format(input)

format(input) format(input)

factory(type)
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Code

Je kan deze broncode terugvinden op 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

{

(Vervolgt op volgende pagina)
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public function format(string $input): string

(Vervolgd van vorige pagina)

{
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);
}
}
st

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()

(Vervolgt op volgende pagina)
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$this->expectException(InvalidArgumentException: :class);

StaticFactory::factory('object');

1.2 Structurele

In Software Engineering zijn structurele ontwerppatronen ontwerppatronen die het ontwerp vergemakkelijken door een
eenvoudige manier te identificeren om relaties tussen entiteiten te realiseren.

1.2.1 Adapter / Wrapper

Doel

Om een interface voor een klas te vertalen naar een compatibele interface. Een adapter stelt klassen in staat om samen te
werken die normaal niet zouden kunnen vanwege incompatibele interfaces door de interface aan clients te verstrekken
terwijl de originele interface wordt gebruikt.

Bijvoorbeeld

» Adapter voor DB-clientbibliotheken

» door meerdere verschillende webservices en adapters te gebruiken, worden gegevens genormaliseerd zodat het
resultaat voor iedereen hetzelfde is
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UML Diagram

Book

getPage()
open()

turnPage|

EBookAdapter
PaperBook

eBook
page

__construct(eBook)
turnPage|

turnPage()

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

Code

Je kan deze broncode terugvinden op GitHub

Book.php

EBook

pressNext|
getPage()

unlock()

Kindle

totalPages
page
pressNext()
getPage()

unlock()

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

interface Book

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

1.2. Structurele

33



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

20

21

22

23

24

25

DesignPatternsPHP Documentation, Release 1.0

<?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);

(Vervolgt op volgende pagina)
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namespace DesignPatterns\Structural\Adapter;

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

class EBookAdapter implements Book

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

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

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

3
3
Kindle.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Adapter;

Vi

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

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

*/
class Kindle implements EBook

(Vervolgt op volgende pagina)
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{
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
st
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 ()

(Vervolgt op volgende pagina)
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{
$kindle = new Kindle(Q);
$hook = new EBookAdapter(S$kindle);
$book->open() ;
$book->turnPage() ;
$this->assertSame(2, $book->getPage());
3
}
1.2.2 Brug
Doel

Ontkoppel een abstractie van de implementatie, zodat de twee onathankelijk van elkaar kunnen vari€ren.

1.2. Structurele
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UML Diagram

implementation

__construct(printer)

setimplementation(printer)

get()

format(text)

format(text) format(text)
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Code

Je kan deze broncode terugvinden op 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);
(Vervolgt op volgende pagina)
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namespace DesignPatterns\Structural\Bridge;

abstract class Service

(Vervolgd van vorige pagina)

{
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');
}
}

40
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st

Tests/BridgeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Bridge\Tests;

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

use DesignPatterns\Structural\Bridge\PlainTextFormatter;

use PHPUnit\Framework\TestCase;

class BridgeTest extends TestCase

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

1.2.3 Composiet

Doel

Om een groep objecten op dezelfde manier te behandelen als een enkele instantie van het object.
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Bijvoorbeeld

 een formulierklasse-instantie behandelt al zijn formulierelementen als een enkele instantie van het formulier,
wanneer ~ render () ¢ wordt aangeroepen, doorloopt het vervolgens alle onderliggende elementen en roept ~

render () © erop

UML Diagram

Renderable

render()

TextElement

InputElement text

render() __construct(text)

render()

Code

Je kan deze broncode terugvinden op GitHub

Renderable.php

Form

elements
addElement(element)

render()

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Composite;
interface Renderable

{

public function render(): string;

}

Form.php

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

/:’: *

(Vervolgt op volgende pagina)
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* The composite node MUST extend the component contract. This is mandatory for building
* a tree of components.
* /
class Form implements Renderable
{
/:': %
* @var Renderable[]
*/

private array S$elements;

/7’::“.—
* 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();

}

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

class TextElement implements Renderable

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

Tests/CompositeTest.php

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

use DesignPatterns\Structural\Composite\Form;

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

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

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

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

~</form>",
(Vervolgt op volgende pagina)
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$form->render ()

DE

1.2.4 Data Mapper

Doel

Een Data Mapper is een gegevenstoegangslaag die bidirectionele gegevensoverdracht uitvoert tussen een permanente
gegevensopslag (vaak een relationele database) en een gegevensweergave in het geheugen (de domeinlaag). Het doel
van het patroon is om de weergave in het geheugen en de persistente gegevensopslag onathankelijk te houden van
elkaar en de datamapper zelf. De laag is samengesteld uit een of meer mappers (of gegevenstoegangsobjecten) die
de gegevensoverdracht uitvoeren. Mapper-implementaties variéren in reikwijdte. Generieke mappers kunnen veel
verschillende typen domeinentiteit verwerken, toegewijde mappers kunnen er een of een paar athandelen.

Het belangrijkste punt van dit patroon is dat het datamodel, in tegenstelling tot het Active Record-patroon, het Single
Responsibility Principle volgt.

Bijvoorbeeld

* DB Object Relational Mapper (ORM): Doctrine2 gebruikt DAO met de naam “EntityRepository”
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UML Diagram

email
username
fromState(state)

getUsername()

e
0
0
oD
[
()

getEmail()

adapter data
findByld(id) find(id)

000 0

mapRowToUser(rov

Code

Je kan deze broncode terugvinden op GitHub

User.php

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

class User
{

public static function fromState(array $state): User

{
(Vervolgt op volgende pagina)
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// validate state before accessing keys!

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

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

{

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

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

class UserMapper

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

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

if ($result === null) {
(Vervolgt op volgende pagina)
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throw new InvalidArgumentException("User #$%id not found");

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

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

class StorageAdapter

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

Tests/DataMapperTest.php

<?php

declare(strict_types=1);

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

use DesignPatterns\Structural\DataMapper\StorageAdapter;
(Vervolgt op volgende pagina)
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use DesignPatterns\Structural\DataMapper\User;
use DesignPatterns\Structural\DataMapper\UserMapper;
use PHPUnit\Framework\TestCase;

class DataMapperTest extends TestCase

{

public function testCanMapUserFromStorage()

{
$storage = new StorageAdapter([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 Decorator

Doel

Dynamisch nieuwe functionaliteit toevoegen aan klasse-instanties.

Bijvoorbeeld

* Webservicelaag: Decorators JSON en XML voor een REST-service (in dit geval mag er natuurlijk maar één
worden toegestaan)
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UML Diagram

Booking

calculatePrice()

getDescription()

BookingDecorator DoubleRoomBooking

booking calculatePrice()

construct(booking) getDescription()

WiFi ExtraBed
PRICE PRICE

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

Code

Je kan deze broncode terugvinden op GitHub

Booking.php

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

interface Booking

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

abstract class BookingDecorator implements Booking

{

public function
{
}

construct (protected Booking $booking)

DoubleRoomBooking.php

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

class DoubleRoomBooking implements Booking

{

public function calculatePrice(): int

{

return 40;

}

public function getDescription(): string
{

return 'double room';

ExtraBed.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Decorator;
class ExtraBed extends BookingDecorator

{

private const = 30;

public function calculatePrice(): int

{

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

}

public function getDescription(): string

{

(Vervolgt op volgende pagina)
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return $this->booking->getDescription() . ' with extra bed';
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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';
}
}
st

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());

(Vervolgt op volgende pagina)
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public function testCanCalculatePriceForDoubleRoomBookingWithWiFi()
{

$booking = new DoubleRoomBooking();

$booking = new WiFi($booking);

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

}

public function testCanCalculatePriceForDoubleRoomBookingWithWiFiAndExtraBed()
{

$booking = new DoubleRoomBooking();

$booking = new WiFi($booking);

$booking = new ExtraBed($booking);

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

1.2.6 Dependency Injection
Doel

Om een losjes gekoppelde architectuur te implementeren om beter testbare, onderhoudbare en uitbreidbare code te
krijgen.

Gebruik

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.

Bijvoorbeeld

* De Doctrine2 ORM gebruikt athankelijkheidsinjectie, bijv. voor configuratie die wordt geinjecteerd in een ™
Connection ‘’ -object. Voor testdoeleinden kan men eenvoudig een nep-object van de configuratie maken en dat
in het ** Connection ‘’ -object injecteren

* veel frameworks hebben al containers voor DI die objecten maken via een configuratie-array en deze waar nodig
injecteren (d.w.z. in controllers)
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Code

Je kan deze broncode terugvinden op GitHub

DatabaseConfiguration.php

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

class DatabaseConfiguration

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

DatabaseConnection.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection;
class DatabaseConnection

{

public function

construct (private DatabaseConfiguration $configuration)

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

Tests/DependencylInjectionTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection\Tests;

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

use PHPUnit\Framework\TestCase;

class DependencyInjectionTest extends TestCase

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

Doel
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.

Een Gevel is bedoeld om een klant en een subsysteem te ontkoppelen door veel (maar soms slechts één) interface in te
bedden, en natuurlijk om de complexiteit te verminderen.

* Een Gevel verbiedt u niet de toegang tot het subsysteem
* U kunt (u zou moeten) meerdere Gevels hebben voor één subsysteem

Daarom heeft een goede gevel geen ‘nieuw’ in zich. Als er voor elke methode meerdere creaties zijn, is het geen Facade,
maar een Builder of een [Abstract | Static | Simple] Factory [Method].

De beste gevel heeft geen ™" nieuwe “’ en een constructor met interface-type-hinted parameters. Als u nieuwe instances
moet maken, gebruikt u een Factory als argument.
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UML Diagram

Facade

0S

bios
turnOn()
turnOff()

construct(bios, 0s)

Bios

waitForKeyPress()

launch(os)
powerDown()

execute()

Code

Je kan deze broncode terugvinden op GitHub

Facade.php

OperatingSystem

halt()
getName()

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Facade;
class Facade

{

public function

_construct(private Bios $bios, private OperatingSystem $os)

(Vervolgt op volgende pagina)
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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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st

Tests/FacadeTest.php

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

use DesignPatterns\Structural\Facade\Bios;

use DesignPatterns\Structural\Facade\Facade;

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

class FacadeTest extends TestCase

{

public function testComputerOn()

{

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

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

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

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

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

$facade->turnOn(Q);

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

1.2.8 Fluent Interface

Doel

Om code te schrijven die gemakkelijk leesbaar is, net als zinnen in een natuurlijke taal (zoals Engels).
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Bijvoorbeeld

* Doctrine2’s QueryBuilder werkt ongeveer zoals die voorbeeldklasse hieronde

* PHPUnit gebruikt vloeiende interfaces om nepobjecten te bouwen

UML Diagram

from

where

fields
select(fields)
from(table, alias)

where(condition)

LCJ
o
o
o
)
)
)
)

__toString()

Code

Je kan deze broncode terugvinden op GitHub

Sql.php

<?php

declare(strict_types=1);

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

{

private array $fields = [];

(Vervolgt op volgende pagina)
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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

(Vervolgd van vorige pagina)

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

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()

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

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

1.2.9 Vlieggewicht

Doel

Om het geheugengebruik te minimaliseren, deelt een Flyweight zoveel mogelijk geheugen met vergelijkbare objecten.
Het is nodig wanneer er een groot aantal objecten wordt gebruikt die niet veel in staat verschillen. Het is gebruikelijk om
de status vast te houden in externe gegevensstructuren en deze indien nodig door te geven aan het vlieggewichtobject.
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UML Diagram

Text

render(extrinsicState)

Character Word

name name
__construct(name) __construct(name)

render(font) render(font)

TextFactory

charPool

count()

get(name)

create(name

Code

“Je kan deze broncode terugvinden op GitHub

Text.php

<?php
declare(strict_types=1);

(Vervolgt op volgende pagina)
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namespace DesignPatterns\Structural\Flyweight;

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

namespace DesignPatterns\Structural\Flyweight;

class Word implements Text

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

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

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

public function render(string $extrinsicState): string
(Vervolgt op volgende pagina)
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{
// Clients supply the context-dependent information that the flyweight needs to.
—draw itself
// For flyweights representing characters, extrinsic state usually contains e.g.
< the font.

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

TextFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Flyweight;
use Countable;

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

public function get(string $name): Text

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

(Vervolgt op volgende pagina)
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3

Test

Tests/FlyweightTest.php

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

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

class FlyweightTest extends TestCase

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

public function testFlyweight()
{

$factory = new TextFactory();

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

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

}
}

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

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

3

// Flyweight pattern ensures that instances are shared

// instead of having hundreds of thousands of individual objects

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

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

(Vervolgt op volgende pagina)
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|3

1.2.10 Proxy
Doel

Om te communiceren met iets dat duur of onmogelijk te dupliceren is.

Bijvoorbeeld

* Doctrine2 gebruikt proxy’s om raamwerkmagie (bijv. Luie initialisatie) daarin te implementeren, terwijl de
gebruiker nog steeds met zijn eigen entiteitsklassen werkt en de proxy’s nooit zal gebruiken of aanraken
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Code

Je kan deze broncode terugvinden op GitHub

BankAccount.php

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

interface BankAccount

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

}

HeavyBankAccount.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Proxy;

class HeavyBankAccount implements BankAccount

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

public function deposit(int $amount)

{

$this->transactions[] = $amount;

}

public function getBalance(): int

{

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

// and the balance must be calculated from it

return array_sum($this->transactions);

BankAccountProxy.php

<?php

declare(strict_types=1);

(Vervolgt op volgende pagina)
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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
}
st
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());
(Vervolgt op volgende pagina)
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25 }
% |}

1.2.11 Registry
Doel

To implement a central storage for objects often used throughout the application, is typically implemented using an
abstract class with only static methods (or using the Singleton pattern). Remember that this introduces global state,
which should be avoided at all times! Instead implement it using Dependency Injection!

UML Diagram

Registry

allowedKeys

services
LOGGER

set(key, value

get(key)

Service
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Code

Je kan deze broncode terugvinden op 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

(Vervolgt op volgende pagina)
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namespace DesignPatterns\Structural\Registry;

class Service

{
}

st

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

(Vervolgt op volgende pagina)
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* @runInSeparateProcess

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

1.3 Gedragsmatig

In software engineering zijn gedragsontwerppatronen dus ontwerppatronen die gemeenschappelijke communicatiepa-
tronen tussen objecten identificeren en deze patronen realiseren. Door dit te doen, vergroten deze patronen de flexibi-
liteit bij het uitvoeren van deze communicatie.

1.3.1 Ketting van verantwoordelijkheden

Purpose

Om een ketting van objecten op te bouwen van een oproep in opvolgende ordening. Als een object niet een oproep
aankan, gaat deze doorsturen naar de volgende in de ketting enzovoort.

Examples

* logging Framework, waar elk kettingselement automatisch beslist wat te doen met een logsbericht
* een spamfilter

» Caching/Bewaring: Het eerste object is een exemplaar van de geheugenbewaarde interface, als dat iets ‘mist’ dan
wordt hij doorgestuurd naar de database interface
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UML Diagram
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Code

Je kan deze broncode terugvinden op 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)

{
}

/:’: *

* This approach by using a template method pattern ensures you that

* each subclass will not forget to call the successor
7':/
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);

(Vervolgt op volgende pagina)
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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;

(Vervolgt op volgende pagina)
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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!';

st

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);
(Vervolgt op volgende pagina)
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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 Commando

Doel

Om aanroep en ontkoppeling samen te vatten.

We hebben een Starter en een Ontvanger. Dit patroon gebruikt een “Commando” om de methodeaanroep aan de
ontvanger te delegeren en presenteert dezelfde methode “execute”. Daarom weet de Starter gewoon “voer uit” aan te
roepen om het commando van de client te verwerken. De Ontvanger is losgekoppeld van de Starter.

Het tweede aspect van dit patroon is de undo (), die de methode execute () ongedaan maakt. Commando’s kunnen
ook worden geaggregeerd om complexere commando’s te combineren met een minimum aan kopiéren en plakken en
vertrouwen op compositie boven overerving.

Bijvoorbeeld

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

* grote console tools maken gebruik van subcommandos om verschillende taken uit te delen en ze verpakken in
“modules”, elk van deze kan worden gebruikt met de Commando patroon (vb. zwervend)
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UML Diagram

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()

Code

Je kan deze broncode terugvinden op GitHub

Command.php

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

interface Command
(Vervolgt op volgende pagina)
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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()
{

(Vervolgt op volgende pagina)
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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

(Vervolgt op volgende pagina)
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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.
:’r/
class Invoker
{
private Command $command;
/:': *
* 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
:!‘/
public function run()
{
$this->command->execute();
}
}
st
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();
$receiver = new Receiver();
(Vervolgt op volgende pagina)
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$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();
$this->assertSame("Hello World\nHello World [" . date('Y-m-d') . ']', S$receiver->
—getOutput());

$messageDateCommand->undo() ;

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

}
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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;

(Vervolgt op volgende pagina)
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abstract class AbstractExp

{

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

}

(Vervolgd van vorige pagina)

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

(Vervolgt op volgende pagina)
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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;

/ B
* 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 NoTerminalExpression

:’r/
class OrExp extends AbstractExp
{

public function __construct(private AbstractExp $first, private AbstractExp $second)

{
}

public function interpret(Context $context): bool

{

(Vervolgt op volgende pagina)
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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,
$this->context->assign($this->b,

// 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);

false);
false);
$this->context->assign($this->c, true);
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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 Overloper
Doel

Om een object herhalend te maken en het lijken op een collectie van objecten.

Bijvoorbeeld

* om een bestand lijn voor lijn te verwerken door alle lijnen te overlopen (diegene hebben een onderwerp weergave)

voor een bestand (die natuurlijk ook een object is)

Notitie

Standard PHP Library (SPL) definieert een interface Overloper die hiervoor het meest geschikt is! Vaak zou u ook de

Telbare interface willen implementeren om ™ optel ($ object) ** toe te staan op uw herhalend object
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UML Diagram

@ BooklistTterator
bookList

currentBook

valid()

0
0
)
@
L)
@
L)
@

rewind()

currentBook

__construch(bookList)

Code

Je kan deze broncode terugvinden op GitHub

Book.php

( Book

author

t(title, authar)

getAuthorandTitle()

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Iterator;

public function __construct(private string $title, private string $author)

class Book
{

{

}

public function getAuthor(): string

{

return $this->author;

}

public function getTitle(): string

(Vervolgt op volgende pagina)
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{
return $this->title;
3
public function getAuthorAndTitle(): string
{
return $this->getTitle() '"'by ' . $this->getAuthor();
3
}
BookList.php
<?php

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

use Countable;
use Iterator;

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

public function addBook(Book $book)

{
$this->books[] = $book;

}

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);
1
public function count(): int
{
return count($this->books);
1

public function current(): Book
{

(Vervolgt op volgende pagina)
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return $this->books[$this->currentIndex];

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

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()

{
$bookList = new BookList();
$bookList->addBook (new Book('Learning PHP Design Patterns', 'William Sanders'));
$bookList->addBook (new Book('Professional Php Design Patterns', 'Aaron Saray'));
$bookList->addBook(new Book('Clean Code', 'Robert C. Martin'));

$books = []1;
foreach ($bookList as $book) {

$books[] = $book->getAuthorAndTitle();
(Vervolgt op volgende pagina)
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}
$this->assertSame(
[
'Learning PHP Design Patterns by William Sanders',
'Professional Php Design Patterns by Aaron Saray',
'Clean Code by Robert C. Martin',
1,
$books

DE
}

public function testCanIterateOverBookListAfterRemovingBook()

{

$book = new Book('Clean Code', 'Robert C. Martin');

(Vervolgd van vorige pagina)

$book2 = new Book('Professional Php Design Patterns', 'Aaron Saray');

$bookList = new BookList();
$bookList->addBook ($book) ;
$bookList->addBook($book2) ;
$bookList->removeBook ($book) ;

$books = []1;
foreach ($bookList as $book) {

$books[] = $book->getAuthorAndTitle();
}

$this->assertSame (
['Professional Php Design Patterns by Aaron Saray'],

$books
DE
}
public function testCanAddBookToList()
{
$book = new Book('Clean Code', 'Robert C. Martin');
$bhookList = new BookList();
$bookList->addBook ($book) ;
$this->assertCount (1, $bookList);
}

public function testCanRemoveBookFromList()

{
$book = new Book('Clean Code', 'Robert C. Martin');

$hookList = new BookList();
$bookList->addBook ($book) ;
$bookList->removeBook ($book) ;

$this->assertCount (0, $bhookList);

(Vervolgt op volgende pagina)
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76 }
77 }

1.3.5 Onderhandelaar

Doel

Dit patroon biedt een gemakkelijke manier om veel samenwerkende componenten te ontkoppelen. Het is een goed
alternatief voor Waarnemer ALS je een “centrale intelligentie” hebt, zoals een controller (maar niet in de zin van de

MVC).

Alle componenten (genaamd Collega) zijn alleen gekoppeld aan de Onderhandelaar-interface en het is een goede zaak
omdat in OOP één goede vriend beter is dan vele. Dit is het belangrijkste kenmerk van dit patroon.
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UML Diagram

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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Code

Je kan deze broncode terugvinden op 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

(Vervolgt op volgende pagina)
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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) ;
}
}
Test

Tests/MediatorTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Tests\Mediator\Tests;
use DesignPatterns\Behavioral\Mediator\Ui;

use DesignPatterns\Behavioral\Mediator\UserRepository;
(Vervolgt op volgende pagina)
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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 Aandenking

Doel

It provides the ability to restore an object to it’s previous state (undo via rollback) or to gain access to state of the object,
without revealing it’s implementation (i.e., the object is not required to have a function to return the current state).

Het aandenkenpatroon is geimplementeerd met drie objecten: de vinder, een verzorger en een aandenken.

Aandenking - een object dat een concrete unieke momentopname van staat van een object of bron bevat: tekenreeks,
getal, reeks, een instantie van klasse enzovoort. Het unieke in dit geval impliceert niet het verbod op het bestaan van
vergelijkbare staten in verschillende snapshots. Dat betekent dat de staat kan worden geéxtraheerd als de onafhankelijke
kloon. Elk object dat in de Aandenking is opgeslagen, moet * een volledige kopie van het originele object zijn in plaats
van een verwijzing * naar het originele object. Het Aandenking-object is een “ondoorzichtig object” (het object dat
niemand kan of mag veranderen).

Vinder - het is een object dat de * werkelijke status van een extern object bevat, is strikt gespecificeerd type *. De
maker kan een unieke kopie van deze staat maken en deze verpakt in een aandenken retourneren. De vinder kent de
geschiedenis van veranderingen niet. U kunt van buitenaf een concrete toestand instellen op Vinder, die als werkelijk
wordt beschouwd. De Beller moet ervoor zorgen dat de gegeven status overeenkomt met het toegestane type object.
De maker kan (maar zou niet moeten) methoden hebben, maar ze * ze kunnen geen wijzigingen aanbrengen in de
opgeslagen objectstatus *.

Verzorger * beheert de geschiedenis van de staten *. Hij kan wijzigingen aanbrengen in een object; een beslissing
nemen om de staat van een extern object op te slaan in de Vinder; vraag aan de momentopname van de maker van de
huidige staat; of stel de Vinder-status in op gelijkwaardigheid met een momentopname uit de geschiedenis.

Bijvoorbeeld

» Het zaad van een pseudo-willekeurige nummergenerator
* De staat in een beperkte toestandsmachine

 Controle voor tussenliggende toestanden van ORM Model <https://nl.wikipedia.org/wiki/Objectgeori%C3%
ABnteerd> "_ alvorens op te slaan
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UML Diagram

validStates

state

STATE_CREATED
STATE_OPENED
STATE_ASSIGNED
STATE_CLOSED
ensurelsValidState(state)
__toString()

e
o
o
é
O
O
®
o
o

currentState

open()

assign()

close()

saveToMemento()
restoreFromMemento(memento)
getState()

90006000 0

Code

Je kan deze broncode terugvinden op GitHub

Memento.php

c

@ 5 state
@ © getState()

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Memento;

(Vervolgt op volgende pagina)
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class Memento

{
public function __construct(private State $state)
{
3
public function getState(): State
{
return $this->state;
1
}
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;

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

1;

public function __construct(string $state)

' self::ensureIsValidState($state);
$this->state = $state;

3

private static function ensurelsValidState(string $state)

{
if (lin_array($state, self::$validStates)) {
(Vervolgt op volgende pagina)
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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);
3
public function open()
{
$this->currentState = new State(State::STATE_OPENED);
3
public function assign()
{
$this->currentState = new State(State: :STATE_ASSIGNED);
3
public function close()
{
$this->currentState = new State(State::STATE_CLOSED);
1
public function saveToMemento(): Memento
{
return new Memento(clone $this->currentState);
3

public function restoreFromMemento(Memento $memento)

{

(Vervolgt op volgende pagina)
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$this->currentState = $memento->getState();

}
public function getState(): State
{
return $this->currentState;
}
}
Test
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();

$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
$ticket->restoreFromMemento ($memento) ;

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

Doel
NullObject is niet GoF ontwerp maar een schema dat vaak voorkomt dat als een patroon kan worden behandeld. Het
heeft de volgende voordelen:

* Client code is versimpeld

* Verminder kant van null pointer exceptions

* Minder voorwaarden betekent minder test situaties vereist

~

Methoden die een object of null retourneren, moeten in plaats daarvan een object of ‘NullObject’ retourneren.
NullObject ¢’ vereenvoudigt standaardcode zoals if (! Is_null ($ obj)) {$ obj-> callSomething (); } * gewoon ™" $ obj->
callSomething (); © door de voorwaardelijke check-in clientcode te elimineren.

Bijvoorbeeld
* Null Logger oder Null Output um einen Standardweg einzuhalten, iiber den Objekte miteinander interagieren
auch wenn Objekte nichts tun sollen
 null handelaar in een Ketting van verantwoordelijkhedenspatroon

* null commando in een Commandopatroon
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UML Diagram

PrintLogger NullLogger

log(str) log(str)

Service

logger

__construct(logger)

doSomething()
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Code

Je kan deze broncode terugvinden op 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 ' . __METHOD__ );
}
}
Logger.php
<?php

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

/-.'::'.-
* Key feature: NullLogger 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
(Vervolgt op volgende pagina)
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public function log(string $str)

{

echo $str;
}

(Vervolgd van vorige pagina)

NullLogger.php

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

class NullLogger implements Logger
{
public function log(string $str)
{
// do nothing
}

Test

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\

(Vervolgt op volgende pagina)
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—Service: :doSomething');
25 $service->doSomething();
2 }
27 }

1.3.8 Opletter

Doel
Om een publicatie- / abonneergedrag voor een object te implementeren, worden de bijgevoegde ‘“Waarnemers” op de

hoogte gesteld wanneer een “Onderwerp” -object van status verandert. Het wordt gebruikt om het aantal gekoppelde
objecten te verkorten en gebruikt in plaats daarvan een losse koppeling.

Bijvoorbeeld

* een berichtenwachtrijsysteem wordt geobserveerd om de voortgang van een taak in een GUI te tonen

Notitie

PHP definieert al twee interfaces die kunnen helpen om dit patroon te implementeren: SplWaarnemer en SplOnderwerp.

UML Diagram

© SplObserver

@) b update(subject)
email
observers
attach(observer)
detach(observer) (C/
changeEmail(email) @ 5 changedUsers
notify() @ © update(subject)

@ © getChangedUsers()

e
o
o
o
o
o
o
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Code

Je kan deze broncode terugvinden op GitHub

User.php

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

use SplSubject;
use SplObjectStorage;
use SplObserver;

Viaa
* 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 S$observers;
private $email;

public function __construct()
{
$this->observers = new SplObjectStorage();
3
public function attach(SplObserver $observer): void
{
$this->observers->attach($observer);
3
public function detach(SplObserver $observer): void
{
$this->observers->detach($observer);
3
public function changeEmail(string $email): void
{
$this->email = $email;
$this->notify(Q;
3
public function notify(): void
{
/%% @var SplObserver $observer */
foreach ($this->observers as $observer) {
$observer->update($this);
}
1

(Vervolgt op volgende pagina)
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3
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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': %

:l‘/
public function update(SplSubject $subject): void
{

$this->changedUsers[] = clone $subject;

}

/:’::’r
* @return SplSubject[]
7':/
public function getChangedUsers(): array

{

return $this->changedUsers;

}

* It is called by the Subject, usually by SplSubject::notify()

Test

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;

(Vervolgt op volgende pagina)
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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());

1.3.9 Specificatie

Doel

Bouwt een duidelijke specificatie van bedrijfsregels op, waarmee objecten kunnen worden gecontroleerd. De samenge-
stelde specificatieklasse heeft één methode genaamd isSatisfiedBy * die ofwel true ofwel false retourneert, athankelijk
van of het gegeven object aan de specificatie voldoet.

Bijvoorbeeld

¢ RulerZ

UML Diagram

OrSpecification
specifications
__construct(specifications)

isSatisfiedBy(item)

Item
price
__construct(price)

getPrice()

Specification

isSatisfiedBy(item)

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

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

Je kan deze broncode terugvinden op 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;
}
}
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

(Vervolgt op volgende pagina)
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7'.'/
public function __construct(Specification ...S$specifications)
{
$this->specifications = $specifications;
}
/:':
* if at least one specification is true, return true, else return false
7':/
public function isSatisfiedBy(Item $item): bool
{
foreach ($this->specifications as $specification) {
if ($specification->isSatisfiedBy($item)) {
return true;
}
}
return false;
3
}
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

(Vervolgt op volgende pagina)
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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);
(Vervolgt op volgende pagina)
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Test

Tests/SpecificationTest.php

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

use DesignPatterns\Behavioral\Specification\Item;

use DesignPatterns\Behavioral\Specification\NotSpecification;
use DesignPatterns\Behavioral\Specification\OrSpecification;
use DesignPatterns\Behavioral\Specification\AndSpecification;
use DesignPatterns\Behavioral\Specification\PriceSpecification;
use 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);
(Vervolgt op volgende pagina)
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$this->assertTrue($notSpec->isSatisfiedBy(new Item(150)));
$this->assertFalse($notSpec->isSatisfiedBy(new Item(50)));

1.3.10 State

Doel

Kapselt wisselend gedrag in voor dezelfde routine op basis van de toestand van een object. Dit kan een schonere manier
zijn voor een object om zijn gedrag tijdens runtime te veranderen zonder zijn toevlucht te nemen tot grote monolithische
voorwaardelijke uitspraken.

UML Diagram
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Code

Je kan deze broncode terugvinden op 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());
3
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());
}
public function toString(): string
{
return 'shipped’;
}
}
StateDone.php
<?php

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

class StateDone implements State

{

public function proceedToNext(OrderContext $context)

{
(Vervolgt op volgende pagina)

118 Hoofdstuk 1. Patterns




20

21

22

23

24

25

26

27

28

29

30

34

35

36

37

DesignPatternsPHP Documentation, Release 1.0

// there is nothing more to do

(Vervolgd van vorige pagina)

3
public function toString(): string
{
return 'done';
3
}
Test
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();

(Vervolgt op volgende pagina)
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$contextOrder->proceedToNext () ;
$contextOrder->proceedToNext();
$contextOrder->proceedToNext();

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

(Vervolgd van vorige pagina)

1.3.11 Strategy

Terminologie:

¢ Context

* Strategy

* Concrete Strategy

Doel

Om strategie€n te scheiden en om snel tussen de strategieén te schakelen. Dit patroon is ook een goed alternatief voor
overerving (in plaats van een abstracte klasse die wordt uitgebreid).

Bijvoorbeeld

* het sorteren van een lijst met objecten, de ene strategie op datum, de andere op id

* het testen van eenheden vereenvoudigen: bijv. schakelen tussen bestands- en geheugenopslag
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UML Diagram

Comparator

compare(a, b)

DateComparator IdComparator

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

Context

comparator
__construct(comparator)

executeStrategy(elements)

Code

Je kan deze broncode terugvinden op GitHub

Context.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Strategy;
(Vervolgt op volgende pagina)
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class Context

(Vervolgd van vorige pagina)

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

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

interface Comparator
{
/7': %
* @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;
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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'];
}
}
Test

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-
(Vervolgt op volgende pagina)
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~01'11,
['date' => '2013-03-01'1,
1,
[
[['date' => '2014-62-03'], ['date' => '2013-02-01'], ['date' => '2015-02-
~02'11,
['date' => '2013-02-01'1,
1,
ik
}
Viad

* @dataProvider provideIntegers
* @param array $collection
* @param array $expected
:':/
public function testIdComparator($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);
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1.3.12 Sjabloonmethode

Doel

Sjabloonmethode is een gedragsontwerppatroon.

Misschien ben je het al vaak tegengekomen. Het idee is om subklassen van deze abstracte sjabloon het gedrag van een
algoritme te laten “afmaken”.

Ook bekend als het “Hollywood-principe”: “Bel ons niet, wij bellen jou.” Deze klasse wordt niet aangeroepen door
subklassen, maar de inverse. Hoe? Met abstractie natuurlijk.

Met andere woorden, dit is een skelet van algoritme, zeer geschikt voor framework-bibliotheken. De gebruiker hoeft
maar één methode te implementeren en de superklasse doet het werk.

Het is een gemakkelijke manier om concrete klassen te ontkoppelen en copy-paste te verminderen, daarom vind je het
overal.
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UML Diagram

9 Journey
thingsToDo
takeATrip()
enjoyVacation()
buyGift()
buyAFlight()
takePlane()
getThingsToDo()

o
®
9
)
)
)
)

@ Beachjourney O CityJourney

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

Code

Je kan deze broncode terugvinden op GitHub

Journey.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\TemplateMethod;
abstract class Journey

{
(Vervolgt op volgende pagina)
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/ Ex3
* @var string[]
*/
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[]

:':/

(Vervolgt op volgende pagina)

1.3. Gedragsmatig

127




61

62

63

64

65

DesignPatternsPHP Documentation, Release 1.0

final public function getThingsToDo(): array
{

return $this->thingsToDo;

}

(Vervolgd van vorige pagina)

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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Test

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 Bezoeker

Doel

Met het bezoekerspatroon kunt u bewerkingen aan objecten uitbesteden aan andere objecten. De belangrijkste reden
om dit te doen is om de zaken gescheiden te houden. Maar klassen moeten een contract defini€éren om bezoekers toe
te staan (de methode ™" Rol :: accepteren ‘’ in het voorbeeld).

Het contract is een abstracte klasse, maar je kunt ook een schone interface hebben. In dat geval moet elke Bezoeker
zelf kiezen welke methode hij op de bezoeker inroept.
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Code

Je kan deze broncode terugvinden op 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[]
:':/
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;

(Vervolgt op volgende pagina)
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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)

{

(Vervolgt op volgende pagina)
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3
public function getName(): string
{
return sprintf('Group: %s', $this->name);
3

public function accept(RoleVisitor $visitor)

{

$visitor->visitGroup($this);

(Vervolgd van vorige pagina)

Test

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)

(Vervolgt op volgende pagina)
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{
$role->accept($this->visitor);
$this->assertSame($role, $this->visitor->getVisited()[0]);
}
}
1.4 Meer

1.4.1 Service Locator

THIS IS CONSIDERED TO BE AN ANTI-PATTERN!

Service Locator is considered for some people an anti-pattern. It violates the Dependency Inversion principle. Service
Locator hides class’ dependencies instead of exposing them as you would do using the Dependency Injection. In case
of changes of those dependencies you risk to break the functionality of classes which are using them, making your
system difficult to maintain.

Doel

Om een losjes gekoppelde architectuur te implementeren om beter testbare, onderhoudbare en uitbreidbare code te
krijgen. DI-patroon en Service Locator-patroon zijn een implementatie van het Inverse of Control-patroon.

Gebruik

Met ™ ServiceLocator ** kunt u een service registreren voor een bepaalde interface. Door de interface te gebruiken,
kunt u de service ophalen en gebruiken in de klassen van de applicatie zonder de implementatie ervan te kennen. U
kunt het Service Locator-object configureren en injecteren op bootstrap.
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UML Diagram

Servicelocator

Instantiated

services

addClass(class, params)

has(interface)
addInstance(class, service

get(class)

Service

LogService
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Code

Je kan deze broncode terugvinden op 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 $services = [];
/:’::’:
* @var Service[]
:.‘/
private array S$instantiated = [];
public function addInstance(string $class, Service $service)
{
$this->instantiated[$class] = $service;
}
public function addClass(string $class, array S$params)
{
$this->services[$class] = $params;
}
public function has(string $interface): bool
{
return isset($this->services[$interface]) || isset($this->instantiated[
—$interface]);
}

public function get(string $class): Service
(Vervolgt op volgende pagina)
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if (isset($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

{
}

st

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();
(Vervolgt op volgende pagina)
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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 Repository

Doel

Bemiddelt tussen de domein- en gegevenstoewijzingslagen met behulp van een collectie-achtige interface voor toegang
tot domeinobjecten. Repository omvat de set objecten die in een datastore aanwezig zijn en de bewerkingen die erop
worden uitgevoerd, waardoor een meer objectgeoriénteerde weergave van de persistentielaag wordt geboden. Repo-
sitory ondersteunt ook het doel van het bereiken van een zuivere scheiding en eenzijdige athankelijkheid tussen de
domein- en datamapping-lagen.

Bijvoorbeeld

* Doctrine 2 ORM: er is een repository die bemiddelt tussen Entity en DBAL en methoden bevat om objecten op
te halen

e Laravel Framework
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UML Diagram

validStates
name

id
STATE_DRAFT

generateld()
persist(data)
retrieve(id)
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

text __construct(persistence)

title generateld()
status findByld(id)
construct(id, status, title, text)

_ save(post)
draft(id, title, text)

fromState(state)

getld()

getStatusi()

getText()

getTitle()

Code

Je kan deze broncode terugvinden op GitHub

Post.php

id
__construct(id)
fromint(id)
toint()
ensurelsValid(id)

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

class Post

{

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

{

(Vervolgt op volgende pagina)
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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

(Vervolgd van vorige pagina)

) {
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);

(Vervolgt op volgende pagina)
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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%

(Vervolgt op volgende pagina)
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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
(Vervolgt op volgende pagina)
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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
{

(Vervolgt op volgende pagina)
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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);

InMemoryPersistence.php

<?php

declare(strict_types=1);

namespace DesignPatterns\More\Repository;

(Vervolgt op volgende pagina)
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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]);
}
}
st

Tests/PostRepositoryTest.php

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

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

(Vervolgt op volgende pagina)
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DesignPatterns\More\Repository\Domain\PostStatus;
DesignPatterns\More\Repository\InMemoryPersistence;
DesignPatterns\More\Repository\Domain\Post;
DesignPatterns\More\Repository\PostRepository;
PHPUnit\Framework\TestCase;

class PostRepositoryTest extends TestCase

{
private PostRepository S$repository;
protected function setUp(): void
{
$this->repository = new PostRepository(new InMemoryPersistence());
}
public function testCanGenerateId()
{
$this->assertEquals(l, $this->repository->generateId()->toInt());
}
public function testThrowsExceptionWhenTryingToFindPostWhichDoesNotExist()
{
$this->expectException(OutOfBoundsException::class);
$this->expectExceptionMessage('Post with id 42 does not exist');
$this->repository->findById(PostId: : fromInt(42));
}
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
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1.4.3 Entity-Attribute-Value (EAV) __

Het Entity-attribute-value (EAV) patroon om het EAV-model met PHP te implementeren.

Doel
Het Entity-attribute-value (EAV) -model is een gegevensmodel om entiteiten te beschrijven waarvan het aantal attribu-

ten (eigenschappen, parameters) dat kan worden gebruikt om ze te beschrijven potentieel enorm is, maar het aantal dat
daadwerkelijk van toepassing is op een bepaalde entiteit is relatief bescheiden.

UML Diagram

Attribute Value

values name

name attribute

__construct(name) __construct(attribute, name)
toString() toString()

getValues()

addValue(value)

Entity

values
name

__construct(name, values)

__toString()

148 Hoofdstuk 1. Patterns



20

21

22

23

24

25

26

27

28

29

DesignPatternsPHP Documentation, Release 1.0

Code

Je kan deze broncode terugvinden op 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) $value;
}

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

Attribute.php

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

use SplObjectStorage;
(Vervolgt op volgende pagina)
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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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Test

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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