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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.

CuabpxaHune 1
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2 Covabpxatue



[naBa ]_

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 Cw3paBawin

B codryeprOTO MH)KEHEPCTBO Ch3IaBaINy MIAOJIOHY Ca MAOJIOHN, KOUTO Ce 3aHUMAaBaT C MEXAHU3MU 38 Ch3/1a-
BaHe HA ODEKTH, ONMUTBAMKY Ce 13 Cb3IaJaT O0EKTHU [0 HAYWH, MOIX0I 3a curyanusTa. OcHoBHaTa (opma
Ha Cb3JaBaHe Ha 0OEKT MOXKe Ja JOoBee 0 MpobaeMH ¢ Au3aifHa WId Ja J00aBU CJIOXKHOCT K'bM JU3aiHA.
Co3paBaiy M1abJIOHU PENIaBAT TO3U IIPODJIEM YPE3 HAKAKbB KOHTPOJ BbPXY Cb3J1aBaHETO HA TO3U OOEKT.

1.1.1 AbGcTtpakTHa Pabpuka

MpeaHasHaveHue

3a cb3/1aBaHe Ha IMOPEIUIa OT CBbP3aHU WU 3aBUCUME 00EKTH, O€3 J1a Ce I0COYBAT TEXHUTE KOHKPETHH KJla-
coBe. OBUKHOBEHO Cb3/IaJIEHUTE KJIACOBE U3II'bJIHSABAT €JUH U Cbll uHTepdeiic. KimenTbr Ha abcTpakTHaTA
Gdabpuka He ce HHTEpPeCyBa OT TOBa KaK Ce Ch3JaBaT Te3W ODEKTH, TO MIPOCTO 3HAE KAK BbPBAT 3aeIHO.
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UML Auarpama
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

WriterFactory.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

interface WriterFactory

{
public function createCsvWriter(): CsvWriter;
public function createJsonWriter(): JsonWriter;

CsvWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

interface CsvWriter
{
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 UnixCsvWriter implements CsvWriter

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

UnixJsonWriter.php

1.1. Cu3pasawm



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

DesignPatternsPHP Documentation, Release 1.0

<?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 createCsvWriter(): CsvWriter

{

return new UnixCsvWriter();

3

public function createJsonWriter(): JsonWriter
{

return new UnixJsonWriter();

3

WinCsvWriter.php

<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinCsvWriter implements CsvWriter

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

WinJsonWriter.php

lnasa 1. Patterns
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class WinJsonWriter implements JsonWriter

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

namespace DesignPatterns\Creational\AbstractFactory;

class WinWriterFactory implements WriterFactory
{
public function createCsvWriter(): CsvWriter
{

return new WinCsvWriter();

3

public function createJsonWriter(): JsonWriter
{
return new WinJsonWriter();

3

Tect

Tests/ AbstractFactoryTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\AbstractFactory\Tests;

use DesignPatterns\Creational\AbstractFactory\CsvWriter;

use DesignPatterns\Creational\AbstractFactory\JsonWriter;

use DesignPatterns\Creational\AbstractFactory\UnixWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WinWriterFactory;
use DesignPatterns\Creational\AbstractFactory\WriterFactory;

(continues on next page)
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(continued from previous page)

use PHPUnit\Framework\TestCase;

class AbstractFactoryTest extends TestCase
{
public function provideFactory()
{
return [
[new UnixWriterFactory()],
[new WinWriterFactory()]
1;
}

VAT
* @dataProvider provideFactory
*/
public function testCanCreateCsvWriterOnUnix(WriterFactory $writerFactory)
{
$this->assertInstance0f (JsonWriter: :class, $writerFactory->createJsonWriter());
$this->assertInstance0f (CsvWriter::class, $writerFactory->createCsvWWriter());

1.1.2 Crtpouten

Mpepgxa3HaveHune

Builder e unrepdeiic, KOATO M3rpazkga YaCTU OT CJIOKEH ODEKT.

Tousgxora, ako crpoutes (builder) uma mo-106pu nMo3HAHUS 32 TOBA, KOETO U3TPAXKJIA, TO3U UHTEPdETic MOXKe
Ja Obje abcTpakTeH KJac ¢ METOJU 10 noApa3bupane (M3BECTEH OIE KATO aJaIlTep).

AKo nMare CJIOXKHO JbPBO 3a Hac/eldsBaHe Ha 00EKTH, JIOTUYHO € J[a UMATE CJIOXKHO JIbPBO 38 HacJje/sdBaHe
7 338 CTPOUTEJIN.

Babesexkka: KoHCTpyKTOpHTE YeCcTO MMAT IIaBeH MHTepdeic, BUXKTE KOHCTPYKTOD Ha daJmmsus 06eKT
(mock builder) na PHPUnit nanpumep.

Mpumepn

e PHPUnit: Mock Builder

8 lnasa 1. Patterns
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UML Auarpama
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Kog,

Mozkere cbIno jga Hamepure To3u Ko B GitHub

Director.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Vehicle;

VAT

* Director 1s 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
*/

(continues on next page)
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class Director

{
public function build(Builder $builder): Vehicle
{
$builder->createVehicle();
$builder->addDoors() ;
$builder->addEngine() ;
$builder->addWheel () ;
return $builder->getVehicle();
}
}

(continued from previous page)

Builder.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use DesignPatterns\Creational\Builder\Parts\Vehicle;

interface Builder

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

}

TruckBuilder.php

<?php

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

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

class TruckBuilder implements Builder

{

(continues on next page)
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private Truck $truck;

public function addDoors(): void

{
$this->truck->setPart('rightDoor', new Door());
$this->truck->setPart('leftDoor', new Door());

}

public function addEngine(): void

{
$this->truck->setPart('truckEngine', new Engine());

}

public function addWheel(): void

{
$this->truck->setPart('wheell', new Wheel());
$this->truck->setPart('wheel2', new Wheel());
$this->truck->setPart('wheel3', new Wheel());
$this->truck->setPart('wheeld', new Wheel());
$this->truck->setPart ('wheel5', new Wheel());
$this->truck->setPart('wheel6', new Wheel());

+

public function createVehicle(): void

{
$this->truck = new Truck();

+

public function getVehicle(): Vehicle

{
return $this->truck;

}

(continued from previous page)

CarBuilder.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Builder;

use
use
use
use
use

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

class CarBuilder implements Builder

{

private Car $car;

(continues on next page)

1.1.
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(continued from previous page)

public function addDoors(): void

{
$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 ('wheellLF', new Wheel());
$this->car->setPart ('wheelRF', new Wheel());
$this->car->setPart ('wheellLR', new Wheel());
$this->car->setPart ('wheelRR', new Wheel());
}
public function createVehicle(): void
{
$this->car = new Car();
}
public function getVehicle(): Vehicle
{
return $this->car;
}
}
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);

(continues on next page)
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namespace DesignPatterns\Creational\Builder\Parts;

class Truck extends Vehicle
{
}

(continued from previous page)

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. Cwu3pasawm
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Tect

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->assertInstance0f (Truck: :class, $newVehicle);
}
public function testCanBuildCar ()
{
$carBuilder = new CarBuilder();
$newVehicle = (new Director())->build($carBuilder) ;
$this->assertInstanceOf (Car::class, $newVehicle);
}
}

1.1.3 Metog Pabpuka

MpeaHa3HaveHune

Hobpara Touka 3a SimpleFactory e, 1e moxkere j1a ro nmomkJacupare, 3a J1a PeaJu3upa Pa3IuIHi HAUUHU 34
Cb3JaBaHe Ha OOEKTH.

3a mpocTu caydan To3u abCTPAKTEeH KJIac MOXKe Jia Objie IpoCcTO MHTEpPdEIC.

Tosu mozen e ,ucTuHCKH® MAOIOH HA MPOEKTUPAHE, Thil KATO MOCTUTA IMPWHITNIIA HA WHBEPCHUS HA 3aBUCH-
MocTuTe, n3Becrer ormie karo D B SOLID npunmumnure.

Tosa ozmadasa, de kiachbT FactoryMethod 3aBucu ot abcrpakiuure, a He OT KOHKPETHH KJiacoBe. ToBa e
HUCTUHCKUAT TPUK B cpaBHeHue ¢ SimpleFactory niam StaticFactory.

14 lnasa 1. Patterns
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UML Auarpama
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Kop

Moxkere cbimo ga Hamepure To3u kox B 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\FactoryMethod;

class StdoutLogger implements Logger

{
public function log(string $message)
{
echo $message;
}
}

FileLogger.php

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

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);
}
}
LoggerFactory.php

16

lnasa 1. Patterns
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<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
interface LoggerFactory

{

public function createLogger(): Logger;

}

StdoutLoggerFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod;
class StdoutLoggerFactory implements LoggerFactory

{

public function createLogger(): Logger

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

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

class FilelLoggerFactory implements LoggerFactory
{

public function __construct(private string $filePath)

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

1.1. Cu3pasawm
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Tect

Tests/FactoryMethod Test.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\FactoryMethod\Tests;

use DesignPatterns\Creational\FactoryMethod\FileLogger;

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

use DesignPatterns\Creational\FactoryMethod\StdoutLoggerFactory;
use PHPUnit\Framework\TestCase;

class FactoryMethodTest extends TestCase

{
public function testCanCreateStdoutLogging()
{
$loggerFactory = new StdoutLoggerFactory();
$logger = $loggerFactory->createlLogger();
$this->assertInstance0f (StdoutLogger: :class, $logger);
}
public function testCanCreateFileLogging()
{
$loggerFactory = new FileLoggerFactory(sys_get_temp_dir());
$logger = $loggerFactory->createLogger();
$this->assertInstance0f (FileLogger: :class, $logger);
}
}
1.1.4 Pool
Purpose

** [IlabmonbT 3a 00ekT Ha 0bekTn ** e codpryepen mabIoH 3a Ch3IaBaHe HA IU3aiH, KONTO U3MIOI3Ba HAOOD
OT MHUIAAJIM3UPAHU O0OEKTHU, MOJbPKAHN B TOTOBHOCT 3a M3IOJI3BAHE - Y/ - BMECTO Jia TH Pa3lpeiesist
U YHUIOXKaBa IIPU NOUCKBaHe. KMeHT Ha Iysia e Moucka O6eKT OT IyJia U IIe U3BbLPIIA OIEPAIUU BbPXY
BbpHaTHUsi 00eKT. KOoraTo KJIneHTbT 3aBbPIIH, TOI BpbIla 00eKTa, KONTO e cueruduyaer tuil ¢pabpudeH 00eKT,
B IyJIa, BMECTO Jia N0 YHUIIOXKABA.

O6euHSIBAHETO Ha 0OEKTH MOXKE J1a, [IPEIJIOXKI 3HAUUTEIHO I0J00PeHIe Ha IIPOU3BOAUTETHOCTTA B CUTY ALY,
KOTaTo IeHaTa 33 MHUIINAJIU3UPaHe Ha eK3eMILISAD Ha KJIac € BUCOKa, CKOPOCTTA Ha Ch3/laBaHe Ha €K3EMILISD
Ha KJIaC € BHCOKa U OpOsIT Ha WM3IOJI3BAHUTE €K3EeMILISPU 110 BCAKO BpeMme e HucbK. OOequHEeHUsT 00eKT
ce MoJIy4aBa B IPEIBUJIUMO BpPEME, KOraTo Cbhb3JIaBaHETO Ha HOBUTE 00eKTH (OCOGEHO MO Mpexka) MOXKE Ja
OTHEME IMPOMEHJIUBO BpEMe.

Tezu mpeumcTBa 0bade BaxKaT Hall-Beue 3a 00EKTH, KOUTO Ca CK'bIIU 110 OTHOIIIEHNE Ha BPEMETO, KATO BPb3KHU
KbM 0a3a JJaHHM, BPH3KU HA COKETHU, HUIIKNA U ToJieMHu Trpadudan 00eKTH KaTo IIPUGTOBE UIN PACTEPHU

18 lnasa 1. Patterns
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n300pazkeHusl. B OIpenesieHn CuTyanuu mpocToTo obenHsIBaHE Ha O0eKTH (KOMTO He ChIbPYKAT BHHIIHU

pecypceH, a caMo 3aeMaT [aMeT) MOXKe Ja He € e(eKTUBHO U JIa HAMAJIH IIPOU3BOUTETHOCTTA.

UML Auarpama

@ WorkerPool

occupiedWorkers
freeWorkers

get(
dispose(worker)

count()

@ StringReverseWorker
@ & createdAt

@ u construct(
@ & run(text)
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

WorkerPool.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Pool;
use Countable;

class WorkerPool implements Countable
{
VAT
* Quar StringReverselorker/[]
*/

private array $occupiedWorkers = [];

VAT
* Quar StringReverseWorker[]
*/

private array $freeWorkers = [];

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;

}

public function count(): int

{

return count($this->occupiedWorkers) + count($this->freeWorkers) ;

}

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

class StringReverseWorker

{
public function run(string $text): string
{
return strrev($text);
}
}
Tecr

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);
}
public function testCanGetSameInstanceTwiceWhenDisposingItFirst ()
{
$pool = new WorkerPool();
$workerl = $pool->get();
$pool->dispose ($workerl) ;
$worker2 = $pool->get();
$this->assertCount (1, $pool);
$this->assertSame ($workerl, $worker?2) ;
}
}

1.1. Cu3pasawm
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1.1.5 lpoToTun

MpepHa3HaveHwne

3a ja usbernere pa3xoauTe 3a Cb3JaBaHe Ha 00eKTH 110 craniaprTHus Hadud (new Foo()) u BMecTo ToBa ma

Cb3aaaeTe IIPOTOTUIlI U Ja I'O KJIOHHUPAaTe.

Mpumepn

e Tosiemu kosmuectsa ganun (Hanp. Coanasane Ha 1 000 000 pena B 6asa qanHN HaBeqHbXK upe3s ORM).

UML Auarpama

G BarBookPrototype

category

Kogp,

Moxkere cbimo ma Hamepure To3u kox B GitHub

BookPrototype.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Creational\Prototype;
abstract class BookPrototype
{
protected string $title;

protected string $category;

abstract public function __clone();

(continues on next page)
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final public function getTitle(): string
{

return $this->title;

}
final public function setTitle(string $title):
{
$this->title = $title;
}

void

(continued from previous page)

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()

{
}
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Tect

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() ;
$barPrototype = new BarBookPrototype() ;
for ($i = 0; $i < 10; $i++) {
$book = clone $fooPrototype;
$book->setTitle('Foo Book No ' . $i);
$this->assertInstance0f (FooBookPrototype: :class, $book);
}
for ($i = 0; $i < 5; $i++) {
$book = clone $barPrototype;
$book->setTitle('Bar Book No ' . $i);
$this->assertInstance0f (BarBookPrototype: :class, $book);
¥
}
}

1.1.6 Simple Factory

MpeaHa3HaveHune

SimpleFactory e mpoct dhabpuden mabJoH.

Tsa ce pasimuaBa or crarudyHara (pabpuka, 3aIoro He e crarudHa. CJieoBaTeIHO MOXKeTe Ja MMaTe MHO-
2KecTBO (pabpuKu, napaMeTpU3UpPaHU 110 Pa3/JUnIeH HAYUH, MOXKETe J[a I'0 HaCje/sdBare U Jia I'0 MaKeTupare

(you can mock it). Bunarn tpsabsa ma ce npemodnta npen crarudna dhabpukal

24
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UML Auarpama

LCJ
)

driveTo(destination)

LCJ
)

createBicycle()

Kogp,

Moxkere cbio ga Hamepure To3u kox B GitHub

SimpleFactory.php

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

class SimpleFactory

{
public function createBicycle(): Bicycle
{
return new Bicycle();
}
}
Bicycle.php
<?php

declare(strict_types=1);

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\Creational\SimpleFactory;

class Bicycle

{
public function driveTo(string $destination)
{
}

}

Usage

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

Tect

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->assertInstance0f (Bicycle: :class, $bicycle);
}
}
1.1.7 Cek

* TOBA CUHHUTA CE 3A AHTHU-IITABJIOH (anti-pattern)! 3A IIO-JOBPA TTIPOBEPUIMOCT I IIOI-
O BPKAEMOCT UBIMOJ3BANUTE UHKEKINS HA 3ABUCUMOCT! **
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I'Ipep,Ha3Haqu ne

Jla nMa caMo eMH eK3eMIISp Ha TO3U ODEKT B MPUJIOXKEHUETO, KOWTO Ja 00paboTBa BCUYKU TTOBUKBAHMS.

Mpumepn

e DB konekTop

Perucrparop (logger)

Config Manager
e Threads Handling

UML Owarpama

Lock file 3a npuinoxenuero (BbB dailjioBaTa CHCTEMa UMa CAMO €JIHH . . .

@ singleton

o

)
o
L)
@

Kog,

instance
__construct)
getlnstan
__do

__wakeup()

Mozkere cbino ga Hamepute To3u Kox B GitHub

Singleton.php

)

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Singleton;

use Exception;

final class Singleton

{

private static 7Singleton $instance = null;

VAT

* gets the instance via lazy initialization (created on first usage)

*/

public static function getInstance(): Singleton

{

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

(continues on next page)
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(continued from previous page)

self::$instance = new self();

3

return self::$instance;

}

VAL
¥ 175 not allowed to call from outside to prevent from creating multiple instances,
* to use the singleton, you have to obtain the instance from,

—Singleton: :getInstance() instead

*/

private function

{

}

_construct ()

/**
* prevent the instance from being cloned (which would create a second instance ofy,
~1t)

*/
private function __clone()
{
}
VAT
* prevent from being unserialized (which would create a second instance of tt)
*/
public function __wakeup()
{
throw new Exception("Cannot unserialize singleton");
}
}
Tect

Tests/SingletonTest.php

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

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

class SingletonTest extends TestCase

{

public function testUniqueness()

{
$firstCall = Singleton::getInstance();
$secondCall = Singleton::getInstance();

(continues on next page)
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(continued from previous page)

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

1.1.8 Cratuyna dabpuka

MpepHasHaveHwne
TTono6ro Ha AbstractFactory, Tosu Mozesn ce n3roJi3Ba 3a Cb3/aBaHe Ha MOPEINIA OT CBbP3aHU WU 3aBU-
cumu obekTHu. Paziukara Mex Iy To3u u abCTpakTHUs (DabpPUUYeH MOJIEN €, Y€ CTATUIHUAT (habpUIeH MO

M3I0JI3Ba CAMO €JIWH CTATHYEeH MEeTOJ, 33 Jia Cb3/aje BCHYKN BHJIOBE ODEKTH, KOUTO MOXKE Jla Cb3Jajle.
O6ukHOBeHO ce Hapuia factory manm build.

UML Auarpama

format(input)

format(input) format(input)

factory(type)
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

StaticFactory.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory;
use InvalidArgumentException;

VAL

* Notel: Remember, static means global state which ts 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'),
s
}
}
Formatter.php
<?php

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

interface Formatter

{
public function format(string $input): string;

}

FormatString.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\StaticFactory;
class FormatString implements Formatter

{

(continues on next page)
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public function format(string $input): string
{
return $input;

}

(continued from previous page)

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);
}
}
Tecr

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->assertInstance0f (FormatNumber: :class, StaticFactory:
}
public function testCanCreateStringFormatter()
{
$this->assertInstance0f (FormatString: :class, StaticFactory:
}

public function testException()

:factory('number'));

:factory('string'));

(continues on next page)
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(continued from previous page)

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

StaticFactory: :factory('object');

1.2 CrpykTypHn

B codryeprOTO MHXKEHEPCTBO, CTPYKTYpHATE MIAOJIOHN ca MIAOJIOHN, KOUTO YJIECHABAT JU3aiiHa, KATO MJIeH-
TUUIUPAT TPOCT HAYMH 33 PeaJn3upaHe Ha BPb3KUTE MEXKJy ODEKTHTE.

1.2.1 Apantep / O6BuBka

MpeaHa3HaveHwne

3a ja upesejere eauH uHTepdeiic 3a Kjaac B ChbBMeCTHM uHTepdeiic. AanrepbT 03BOJIsIBa HA KJIACOBETE
Ja paboTAT 3a€/IHO, KOETO OOMKHOBEHO HE MOYKE MTOPa U HEChBMECTUMHU HHTepdeiich, KaTo mpegocTaBsl CBOsI
nHTepdEiic Ha KJIMEHTH, JIOKATO MU3I0JI3Ba OPUTHHAJIHUST MHTEPQENC.

Mpumepn

e DB Client aganrep 3a 6ubianoreku

® U3II0J3BaHe HA MHOXKECTBO Pa3yindHu yeb ycayru (web services) u ajanrepr HOPMAJU3UPAT JIAHHUTE,
TaKa Y€ Pe3yITAThT Ja € €IHAKbB 38 BCUUKH
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UML Auarpama

Book

getPage()
open()

turnPage|

EBookAdapter
PaperBook

eBook
page

__construct(eBook)

turnPage|
turnPage()

getPage()
open()

open()

getPage()

Kop

Moxkere cbio ga Hamepure To3u kKox B 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. CrpykTypHn
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<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Adapter;

class PaperBook implements Book

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

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

interface EBook

{

public function unlock();
public function pressNext();

VAT
* returns current page and total number of pages,
*
* Oreturn int/[]
*/
public function getPage(): array;

like [10, 100] %is page 10 of 100

EBookAdapter.php

<?php

declare(strict_types=1);

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\Structural\Adapter;

VAL
* This 1s the adapter here. Notice it implements Book,
* therefore you don't have to change the code of the client which ts using a Book
*/

class EBookAdapter implements Book

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

* 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

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

}
}
Kindle.php
<?php

declare(strict_types=1);
namespace DesignPatterns\StructurallAdapter;

/**

* this 1s the adapted class. In production code, thtis could be a class from another
—package, some wvendor code.

* Notice that it uses another maming scheme and the implementation does something,
—stmilar but in another way

*/
class Kindle implements EBook

(continues on next page)
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(continued from previous page)

{
private int $page = 1;
private int $totalPages = 100;
public function pressNext()
{
$this->page++;
}
public function unlock()
{
}
/¥ *
* returns current page and total number of pages, like [10, 100] <s page 10 of 100
*
* Oreturn int/[]
*/
public function getPage(): array
{
return [$this->page, $this->totalPages];
}
}
Tecr

Tests/AdapterTest.php

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

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

use PHPUnit\Framework\TestCase;

class AdapterTest extends TestCase
{
public function testCanTurnPageOnBook()
{
$book = new PaperBook();
$book->open() ;
$book->turnPage () ;

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

public function testCanTurnPageOnKindleLikeInANormalBook()

(continues on next page)
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(continued from previous page)

{
$kindle = new Kindle();
$book = new EBookAdapter($kindle);
$book->open() ;
$book->turnPage () ;
$this->assertSame(2, $book->getPage());
}
}
1.2.2 Moct
MpepgHasHaveHune

OT)IGJ'IeTe a6CTpaKHI/I5{Ta OT HEeHHOTO U3I'bJIHEHNE, TaKa Y€ JIBEeTEe Ja MOraT /a BapupaT HE3aBUCUMO.

1.2. CrpykTypHn
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UML Auarpama

implementation

__construct(printer)

setimplementation(printer)

get()

format(text)

format(text) format(text)
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Kop

Moxkere cbimo ga Hamepure To3u kox B 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);

3

Service.php

<?php

declare(strict_types=1);

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\Structural\Bridge;

abstract class Service

{
public function __construct(protected Formatter $implementation)
{
}
final public function setImplementation(Formatter $printer)
{
$this->implementation = $printer;
}
abstract public function get(): string;
}

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');
}
}
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

lnasa 1. Patterns




19

20

21

22

23

24

25

26

27

DesignPatternsPHP Documentation, Release 1.0

Tect

Tests/BridgeTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Bridge\Tests;

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

use DesignPatterns\Structural\Bridge\PlainTextFormatter;

use PHPUnit\Framework\TestCase;

class BridgeTest extends TestCase

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

1.2.3 Komnosnuyusa

MpepHa3HaveHwne

I[a Cce TpeTupa rpylna 00EeKTH 110 CblIUd HAYMH KaTO €JMHUYICeH €K3EMILJIAP Ha obexTa.

1.2. CrpykTtypHn
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Mpumepn

® eK3eMILISAP Ha KJac Ha ¢popMa 06paboTBa BCHYKU HETOBHU €JIEMEHTHU KATO €IUHUICH €K3EMILISD, KOTATO
ce m3BuKa render (), To# BIOCIEACTBAE TPEMUHABA IIPE3 BCUYKH CBOU [IHINEPHU €JIEMEHTHA U M3BUKBA

render () BbPXy TAX

UML Auarpama

Renderable

render()

TextElement

InputElement text

render() __construct(text)

render()

Kop

Moxkere cbio ga Hamepure To3u kox B 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;

VEZ:

(continues on next page)
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(continued from previous page)

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

* a tree of components.

*/
class Form implements Renderable
{
J**
* @uar Renderablel[]
*/

private array $elements;

VAL
* runs through all elements and calls render() on them, then returns the complete,
—Trepresentation
* 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;
}

3

InputElement.php

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

class InputElement implements Renderable

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

TextElement.php

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

class TextElement implements Renderable

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

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();
$embed->addElement (new TextElement ('Password:'));
$embed->addElement (new InputElement());
$form->addElement ($embed) ;

// This is just an ezample, in a real world scenario it s wmportant to Temember,
—that web browsers do not
// currently support nested forms

$this->assertSame (
'<form>Email :<input type="text" /><form>Password:<input type="text" /></form>
~</form>"',
(continues on next page)
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(continued from previous page)

$form->render ()

)

1.2.4 Data Mapper

MpeaHa3HaveHune

Data Mapper e cjoit 3a J0CTDBII JI0 TaHHUA, KOWTO U3BBHPIIBA JIBYIIOCOUYEH TpaHcdep Ha JAHHU MEXKIY MOCTO-
SIHHOTO XPAHIJINIIE HA JAaHHY (9eCTO peslalnoHHa 6a3a JaHHM) U IIpeJICTaBsiHe Ha JAHHU B IamMerTa (IoMeiiH
cyoit). Ienra Ha mabyioHa € J@ 3ala3U MPEJCTABAHETO B MAMETTA M IOCTOSHHOTO ChXPAHEHUE Ha JAHHU
HE3ABUCUMO €JMH OT JApYyr u camug Kaprorpad (mapper) Ha ganuau. Ciodar ce ¢bCTOM OT €JUH WU IIO-
Bede kaprorpacdu (mapper) (i 06eKTU 3a JOCTBII J0 JAHHW), U3BbPIIBAIIU [IPEXBbHPJISHETO HA JAHHU.
Usnbarenus Ha Mapper ce pasnmdasar no obxsar. Obmure kaprorpadu (mappers) me o6paboTBaT MHOTO
Pa3IMYIHU TUIIOBe OOEKT Ha JIOMeltH, crenuanauTe Kaprorpadu (mappers) 1me paboTsT ¢ e[iH HJIH HIKOJKO.

Kimouosara Touka Ha To3u 1mabiioH e, 3a pazimka or Active Record, mozgesrsr Ha nannu ciensa [punnuna
Ha eIUHUIHa OTTOBOPHOCT.

Mpumepn

e DB Object Relational Mapper (ORM): Doctrine2 usnonssa DAO, napeuen ,EntityRepository”
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UML Auarpama

email
username
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getUsername()

e
0
0
oD
[
()

getEmail()

adapter data
findByld(id) find(id)

000 0

mapRowToUser(rov

Kog,

Moxkere cbino ga Hamepure To3u kox B GitHub

User.php

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

class User

{

public static function fromState(array $state): User

{

(continues on next page)
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(continued from previous page)

// wvalidate 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 $adapter)

/**
* finds a user from storage based on ID and returns a User object located
* 12n memory. Normally this kind of logic will be implemented using the Repository,
—pattern.
* However the important part is in mapRowToUser() below, that will create a,
—business object from the
* data fetched from storage
*/
public function findById(int $id): User
{
$result = $this->adapter->find($id);

if ($result === null) {

(continues on next page)
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throw new InvalidArgumentException("User #§7d not found");

3
return $this->mapRowToUser ($result);
}
private function mapRowToUser(array $row): User
{
return User::fromState($row) ;
}
}
StorageAdapter.php
<?php

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

class StorageAdapter

{

public function __construct(private array $data)

{
}

/¥ *
* @return array/null
*/
public function find(int $id)
{
if (isset($this->datal$id])) {
return $this->datal[$id];
3

return null;

Tecr

Tests/DataMapperTest.php

<?php

declare(strict_types=1);

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

use DesignPatterns\Structural\DataMapper\StorageAdapter;

(continues on next page)
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(continued from previous page)
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->assertInstance0f (User: :class, $user);

}

public function testWillNotMapInvalidData()

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

}

1.2.5 [ekopaTtop

MpepHa3HaveHne

I[a ,[LO6&B$I JAMHAMHWYIHO HOBa (I)yHKL[I/IOHaJIHOCT KbM €K3EMILIAPDUTE Ha KJlacCa.

Mpumepn

e Cuoit Ha ye6 yeayrara: Hekoparopu JSON u XML 3a REST ycayra (web service) (B To3u cuyuait,
caMo eJIMH OT TAX TpsiOBa Jia Obje pasperieH, pasbupa ce)

1.2. CrpykTypHn 49




DesignPatternsPHP Documentation, Release 1.0

UML Auarpama

Booking

calculatePrice()

getDescription()

BookingDecorator DoubleRoomBooking

booking calculatePrice()

construct(booking) getDescription()

WiFi ExtraBed
PRICE PRICE

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

Kop

Moxkere cbimo ma Hamepure To3u kox B 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

3

public function getDescription(): string

{

: :PRICE;

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

WiFi.php

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

class WiFi extends BookingDecorator

{
private const = 2;
public function calculatePrice(): int
{
return $this->booking->calculatePrice() + self::PRICE;
}
public function getDescription(): string
{
return $this->booking->getDescription() " with wifi';
}
}
Tect

Tests/DecoratorTest.php

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

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

use DesignPatterns\Structural\Decorator\WiFi;

use PHPUnit\Framework\TestCase;

class DecoratorTest extends TestCase

{

public function testCanCalculatePriceForBasicDoubleRoomBooking ()
{
$booking = new DoubleRoomBooking() ;

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

(continues on next page)
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(continued from previous page)

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 NH>xekTupaHe Ha 3aBUCMMOCTU

MpepHa3HaveHwne

,Z[a IIPpUJIOZKUTE CBO60,£LHO CBbp3aHa apXUTEKTypa, 3a Ja IIOJIyInuTe HO—ﬂ06pe TeCcTBaeM, IIOJAbPzKaeM U pa3-
mIupsAeM KO,

Ncnon3sane

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.

Mpumepn

e Doctrine2 ORM wusmoJisBa MHXKEKIUsT HA 3aBHCHMOCT, HAIIP. 38 KOH(MUI'YpaIUsl, KOSITO Ce UHIKEKTHU-
pa B obekT Connection. 3a IejuTe Ha TECTBAaHETO, MOXKETEe JIECHO Jia Cbhb3ajiere ajmus 06eKT oT
KOH(UTypaIsTa U JIa I'0 WHXKEKTupaTe B obekra Connection

e MHOTO dpeiiMybpkn Bede mMmar KoHTednepru 3a DI, komTo ch3maBaT 00eKTH Tpe3 KOH(MUTYPAIMOHEH
MACHUB U TU WHKEKTUPAT TaM, KbJIETO € HeOOX0AuMO (T.e. B KOHTPOJIEPH )
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Kop

Moxkere cbimo ga Hamepure To3u kox B 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
) {
}
public function getHost(): string
{
return $this->host;
}
public function getPort(): int
{
return $this->port;
}
public function getUsername(): string
{
return $this->username;
}
public function getPassword(): string
{
return $this->password;
}
}

DatabaseConnection.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\DependencyInjection;
class DatabaseConnection

{

public function

_construct(private DatabaseConfiguration $configuration)

(continues on next page)
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(continued from previous page)
{
}

public function getDsn(): string

{
// this is just for the sake of demonstration, mot a real DSN
// motice that only the injected config is used here, so there is
// a real separation of concerns here

return sprintf (
"Yhs:%s@Ys:%d",
$this->configuration->getUsername(),
$this->configuration->getPassword(),
$this->configuration->getHost (),
$this->configuration->getPort ()

Tecr

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 DependencylnjectionTest extends TestCase

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

MpepHa3HaveHwne

Ocuosuara mes Ha Qacafen MmablIoH He € Ja He BU ce Hajara Ja <IeTeTe PbKOBOACTBOTO Ha cioxkeH APL
Tosa e camo crpannder edekt. IIbpBara e € 1a ce HaMaIn BPb3KaTa U Ja ce cje/Ba 3aKoHa Ha JlemeTpa
(Law of Demeter).

dacasiaTa UMa 32 e J1a OTJIENN KIMEHT U MOJICUCTeMA Upe3 BrpaskIaHe Ha MHOTO (HO MOHSIKOTA CAMO €JIVH )
nHTepdeiic u, pa3zdupa ce, 1a HAMAJJIU CJIOXKHOCTTA.

e dacanara He BH 3a0paHIBa TOCTDIA N0 HOICHCTEMATA
e Moxere (TpsibBa) Jja uMaTe MHOXKECTBO (Dacaju 3a eJHa [MOJCHCTEMA

Ero 3amo mpobpara dacaia HsiMma new B cebe cu. AKO MMa MHOXKECTBO TBOPEHUsI 38 BCEKH METO/I, TOBa He €
Facade, Tosa e Builder unu [Abstract|Static|Simple] Factory [Method].

Hait-yobpara dacana HsMa new m KOHCTPYKTOp ¢ interface-type-hinted mapamerpu. Ako ce HyKjgaere OT
cb37laBaHe Ha HOBU KOIWdA, N3MON3BaiiTe Factory karo aprymenr.
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UML Auarpama
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launch(os)
powerDown()

execute()

Kogp,

Mozkere cbino ga Hamepute To3u Kox B 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)

(continues on next page)
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(continued from previous page)

{
}
public function turnOn()
{
$this->bios->execute();
$this->bios->waitForKeyPress();
$this->bios->launch($this->o0s);
}
public function turn0ff ()
{
$this->os->halt () ;
$this->bios->powerDown() ;
}
}
OperatingSystem.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Facade;
interface OperatingSystem

{

public function halt();

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 $os);
public function powerDown() ;

}
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Tect

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 */
$facade = new Facade($bios, $os);

$facade->turnOn() ;

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

1.2.8 Fluent Interface

Mpepgxa3HaveHwne

I[a numeTre JIECHO YeTUM KO/l KaTO U3pedYeHUudATa Ha €eCTECTBEH €3UK (KaTO aHI‘J’IHfICKH).
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Mpumepn

e QueryBuilder ma Doctrine2 paboru momo0HO Ha TO3U IPUMEPEH KJIAC TI0-I0JTy

e PHPUnit usnoszsa fluent unrepdeiicu 3a nsrpazkiane na dammubu 06eKTH

UML Auarpama

from

where

fields
select(fields)
from(table, alias)

where(condition)

LCJ
o
o
o
)
)
)
)

__toString()

Kog

Mozkere cbIno ga HaMepure To3u Koi B GitHub

Sql.php

<?php

declare(strict_types=1);

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

{

private array $fields = [J;

(continues on next page)
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private array $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

(continued from previous page)

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

Tests/FluentInterfaceTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\FluentInterface\Tests;

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

class FluentInterfaceTest extends TestCase

{
public function testBuildSQL()

(continues on next page)

62

lnasa 1. Patterns




20

21

DesignPatternsPHP Documentation, Release 1.0
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{
$query = (new Sql1())
->select(['foo', 'bar'l)
->from('foobar', 'f')
->where('f.bar = 7');
$this->assertSame('SELECT foo, bar FROM foobar AS f WHERE f.bar = 7', (string)
—$query) ;
}

}

1.2.9 MuHuobekT

MpepHa3HaveHune

3a Jia cBejie 10 MUHUMYM HU3I0JI3BAHETO HA IaMeT, MUHHODEKT CIOJEJISI Bb3MOXKHO Hail-MHOI'O HaMeT C II0-
J06H1 obekTH. ToBa € HEOOXOIUMO, KOTaTO Ce U3I0JI3Ba TOJISIMO KOJIMIECTBO OOEKTH, KOUTO HE Ce pa3/IndaBaT
0CODEHO MO ChCTOHME. UecTo CperaHa MPaKTUKa € Ja Ce 3aIbP2Ka ChCTOSHAE BbB BBHIMHUA CTPYKTYPHA OT
JAHHN U J1a ce IpeJIaBaT Ha MUHHODEKTa, KOTaTo € HeOOXOIUMO.
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UML Auarpama
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TextFactory

charPool

count()

get(name)

create(name

Mozkere cbIto ma Hamepure To3u Koa B GitHub

Text.php

<?php

declare(strict_types=1);

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\Structural\Flyweight;

VAL
* This 1s 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)
{
}
public function render(string $extrinsicState): string
{
return sprintf('Word %s with font %s', $this->name, $extrinsicState);
}
}

Character.php

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

VEZ:
* Implements the flyweight interface and adds storage for intrinsic state, 2f any.
* Instances of concrete flyweights are shared by means of a factory.
*/
class Character implements Text
{
VAL
¥ Any state stored by the concrete flyweight must be independent of its context.
* For flyweights representing characters, this is usually the corresponding,
—character code.
*/
public function
{
}

_construct(private string $name)

public function render(string $extrinsicState): string

(continues on next page)
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(continued from previous page)

{
// Clients supply the context-dependent information that the flyweight needs toy
—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;

VAL
* 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
{
J**
* Quar Text[]
*/

private array $charPool = [];

public function get(string $name): Text

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

(continues on next page)
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(continued from previous page)

Tect

Tests/Flyweight Test.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',
lll lml lnl Iol lpl ’ql lrl ISI ltl Iul Ivl le IX'
private array $fonts = ['Arial', 'Times New Roman', 'Verdana', 'Helv

public function testFlyweight ()
{
$factory = new TextFactory();

for ($i = 0; $i <= 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
— $rendered) ;

X
by

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

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

// 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 reuse
—n different fonts

$this->assertCount (count ($this->characters) + count($this->fonts

}

etica'l;

', $char, $font),

, $rendered);

d for displaying,
), $factory);

(continues on next page)
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44 {}

1.2.10 MNMwbnHomouwiHO

MpepHa3HaveHne

Za ce cBbp3Ba ¢ BCUYKO, KOETO € CK'bIIO0 W HEBB3MOXKHO J1a ce Ay0sumpa.

Mpumepn

e Doctrine2 n3mnoissa npoKcH, 3a 13 BHEJIPU B TsIX Marusi Ha dpeiiMmybpka (Hanp. Mbp3einBa uHUINA-
JIM3AIUs ), JTOKATO NOTPEOUTENSIT Bee ole paboTH ChC COOCTBEHUTE CH KJIACOBe Ha CyOEKTH U HUKOIa
HAMa Ja U3II0JI3Ba U JOKOCBa IIPOKCUTATA
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UML Auarpama

deposit(amount)

getBalance()

transactions

deposit(amount)

getBalancel)

balance

getBalance()
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Kop

Moxkere cbimo ga Hamepure To3u kox B 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
{
/**
* Quar int[]
*/

private array $transactions = [];

public function deposit(int $amount)
{

$this->transactions[] = $amount;

3

public function getBalance(): int

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

return array_sum($this->transactions);

BankAccountProxy.php

<?php

declare(strict_types=1);

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\Structural\Proxy;

class BankAccountProxy extends HeavyBankAccount implements BankAccount
{

private ?7int $balance = null;

public function getBalance(): int

{
// because calculating balance is so expensive,
// the usage of BankAccount::getBalance() ts delayed until it really is needed
// and will not be calculated again for this instance

if ($this->balance === null) {

$this->balance = parent::getBalance();

3

return $this->balance;

Tecr

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();
$bankAccount->deposit (30) ;

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

// inheritance allows for BankAccountProxy to behave to an outsider ezactly like,
—ServerBankAccount
$bankAccount->deposit (50) ;

// this time the previously calculated balance is returned again without re-
—calculating 7t
$this->assertSame (30, $bankAccount->getBalance());

(continues on next page)
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1.2.11 Rigistry

MpepHa3Ha4veHne
3a 1a ce MPUJIOKHU IIEHTPAHO XPAHUININE 38 O0EKTH, 9€CTO U3MOI3BAHN B I[SIJIOTO IPUJIOZKEHNE, OOMKHOBEHO
ce peajiu3upa ¢ IOMOLITa Ha abCTPaKTeH KJac CaMO CbC CTATUYIHU Meroiu (mid ¢ momolnra Ha Singleton

Mmozen). He 3abpabsiiiTe, 4e ToBa BbBEXKIa TI0GATHO ChCTOSHHUE, KOETO TPAOBA Ja Ce M30iArBa MO BCIKO
Bpeme! BmecTo TOBa T0 BHeApETE ¢ IOMOINTA Ha, MHKEKIIAS HA 3aBUCUMOCT!

UML Auarpama

Registry

allowedKeys

services
LOGGER

set(key, value

get(key)

Service
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

Registry.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Registry;
use InvalidArgumentException;

abstract class Registry
{
public const LOGGER = 'logger';

/**
* this introduces global state in your application which can not be mocked up fory,
—~testing
* and 1s therefor considered an anti-pattern! Use dependency injection instead!
*
* Quar Servicel[]
*/

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');

}

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

3

final public static function get(string $key): Service
{
if (!in_array($key, self::$allowedKeys) || !isset(self::$services[$key]l)) {
throw new InvalidArgumentException('Invalid key given');

3

return self::$services[$key];

Service.php

<?php

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\Structural\Registry;

class Service
{
}

Tecr

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);
}
J**

* notice @runInSeparateProcess here: without %t, a previous test might have set ity
—already and

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

* injected class may eastly be replaced by a mockup

*

(continues on next page)
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(continued from previous page)

* OrunInSeparateProcess

*/
public function testThrowsExceptionWhenTryingToGetNotSetKey ()
{
$this->expectException(InvalidArgumentException: :class);
Registry: :get (Registry: :LOGGER) ;
}

1.3 lNoBepeH4eckn

B codryeprnoTo nmKeHepcTBO, MOBEJIEHIECKN MAOJIOHN 3a JU3alH ca MabJI0HN, KOUTO WJICHTUMDUIUPAT 00-
[UTe KOMYHUKAIIMOHHY MOJIEJIM MEeXK,1y ODEKTHUTEe M peajm3upar Te3u mojesau. [lo To3u HaumH Te3u Mojeu
YBeJIMYIaBAT I'bBKABOCTTA P OCDHITECTBIBAHE HA TA3W KOMYHUKAITHS.

1.3.1 Bepura oTtroBopHOCTMU

Purpose

Usrpaxknane Ha Bepura oT 00EKTH 3a 00pabOTKa Ha IIOBUKBaHE B IOCIeJOBaTeseH pel. AKO equH 06eKT He
MOXKe Jla 00paboTu MOBUKBaHe, TOI JeJierupa MOBUKBAHETO Ha CJIEJIBAINUS [I0 BEPUTATa U T.H.

Examples
e logging framework, KbIeTO BCEKU €JIeMEHT Ha BEpUTATa PEIIaBa aBTOHOMHO KAKBO J1a IPABU ChC CbOD-
IIeHne
e Cnam puiarnp

e Kemupane: mbpBuaT 06ekT e ek3eMmiuisip or Hamnp. Memcached maTepdeiic, ako To3u ,IporycHe’, Toii
JleJiernpa MOBUKBaHETO Ha mHTepdeiica Ha OazaTa JaHHU
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UML Auarpama

&) Handler

append{handler) G Reguest
handle{req)

processing(req)

Kog

Mozkere cbIno ga Hamepure To3u Koi B GitHub

Handler.php

<?php

declare(strict_types=1);

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

abstract class Handler
{
public function
{
}

_construct (private 7Handler $successor = null)

Ve

* This approach by using a template method pattern ensures you that
* each subclass will not forget to call the successor

*/

final public function handle(RequestInterface $request): 7string

{

$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);

(continues on next page)
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(continued from previous page)

return $processed;

}

abstract protected function processing(RequestInterface $request): 7string;

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, 7Handler $successor = null)
{
parent::__construct($successor);
}
protected function processing(RequestInterface $request): 7string
{
$key = sprintf(
Y%hs?hs',
$request->getUri() ->getPath(),
$request->getUri () ->getQuery ()
)s
if ($request->getMethod() == 'GET' && isset($this->datal$keyl)) {
return $this->datal$key];
}
return null;
}
}

Responsible/SlowStorage.php

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

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

(continues on next page)
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(continued from previous page)

class SlowDatabaseHandler extends Handler

{
protected function processing(RequestInterface $request): 7string
{
// this is a mockup, in production code you would ask a slow (compared to in-
—memory) DB for the results

return 'Hello World!';

Tecr

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\Urilnterface;

class ChainTest extends TestCase
{

private Handler $chain;

protected function setUp(): void

{
$this->chain = new HttpInMemoryCacheHandler (
['/foo/bar?index=1' => 'Hello In Memory!'],
new SlowDatabaseHandler ()
)3
}

public function testCanRequestKeyInFastStorage ()

{
$uri = $this->createMock(Urilnterface::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) ;

(continues on next page)
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(continued from previous page)

$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 KomaHpga

MpepHa3HaveHwne

3a KallCyJINpaHe Ha U3BUKBAaHE U OTIC/IAHE.

Hue nmanme [osuksam u [osygaren. Tosu momen nsznosssa ,Command®, 3a ja jiejilernpa M3BUKBaHETO HA
meTojia cperty [lomyuaresst u npepcrasst cbinust MeTon execute”. Craemoarenno [loBuksar mpocro 3uae j1a
n3BHKa ,execute”, 3a jJa 0bpaborn KomaHaTa Ha KianeHrta. llosydarensar e oraesnen ot IloBukBarims.

BropusT acnekr Ha To3u Mojes e undo(), koiito ormenst Merosa execute(). Command Moxke 1a ce arperupa
1 KOMOMHIPA TO-CJI0XKHA KOMAH/IM ¢ MUHAMAJIHO cOpy&paste U pasduTaHe Ha KOMIIO3UIMS HAJT HACIIE/IsIBAHE.

Mpumepn

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

e rojiemure CLI mHCTpYyMEHTH M3MOJ3BAT MOJKOMAHIN, 38 JIa PA3IPEIEIAT PA3IuIHA 3aJa9i U Ja TU
OIIAKOBAT B ,MOJYJIN, KATO BCEKU OT THAX MOXKe J1a O'bJIe U3II'bJIHEH ¢ KOMaHIHUS MOJiesl (Hamp. vagrant)
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UML Auarpama

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()

Kogp,

Mozkere cbito ma HamepuTe To3u Koa B GitHub

Command.php

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

interface Command
(continues on next page)
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(continued from previous page)

{
VAT
* this 1s 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 ts used to undo change made by command execution
*/
public function undo();
}

HelloCommand.php

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

VAT
* This concrete command calls "print" on the Receiver, but an external
* tnvoker just knows that 2t can call "exzecute”
*/
class HelloCommand implements Command
{
/¥ *
* Each concrete command ts built with different recetivers.
* There can be one, many or completely no receivers, but there can be other,
—commands in the parameters

*/
public function __construct(private Receiver $output)
{
}
VAT
* exzecute and output "Hello World".
*/
public function execute()
{

(continues on next page)
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(continued from previous page)

// sometimes, there is no receiver and this 1s the command which does all the,
—work
$this->output->write('Hello World');
}
}

AddMessageDateCommand.php

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

VAL
* This concrete command tweaks receiver to add current date to messages
* qnvoker just knows that it can call "exzecute"
*/
class AddMessageDateCommand implements UndoableCommand
{
VA1l
* 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.

*/

public function __construct(private Receiver $output)

{

}

/**
* Ezecute and make receiver to enable displaying messages date.
*/

public function execute()

{

// sometimes, there is no receiver and this 1s the command which
// does all the work
$this->output->enableDate() ;

}
/¥ *
* Undo the command and make receiver to disable displaying messages date.
*/
public function undo()
{
// sometimes, there is no receiver and this 1s the command which
// does all the work
$this->output->disableDate();
}
}
Receiver.php
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<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command;

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

class Receiver

{

private bool $enableDate = false;

VAL
* Quar 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);

3

/**
* Enable recetver to display message date
*/
public function enableDate()
{
$this->enableDate = true;

}

VAT
* Disable receiver to display message date
*/

public function disableDate()

{

$this->enableDate = false;

3

Invoker.php

<?php

(continues on next page)
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declare(strict_types=1);
namespace DesignPatterns\Behavioral\Command;

/**
* Invoker is using the command given to %t.
* Ezample : an Application in SF2.
*/

class Invoker

{

private Command $command;

VAT

(continued from previous page)

* in the invoker we find this kind of method for subscribing the command

* There can be also a stack, a list, a fized set

*/
public function setCommand(Command $cmd)

{

$this->command = $cmd;

}
VAT
* executes the command; the invoker is the same whatever is the command
*/
public function run()
{
$this->command->execute() ;
}
}
Tecr

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();

(continues on next page)
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(continued from previous page)

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

Tests/UndoableCommandTest.php

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

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

use DesignPatterns\Behavioral\Command\Invoker;

use DesignPatterns\Behavioral\Command\Receiver;

use PHPUnit\Framework\TestCase;

class UndoableCommandTest extends TestCase

{
public function testInvocation()
{
$invoker = new Invoker();
$receiver = new Receiver();

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

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

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

$messageDateCommand->undo () ;

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

'1', $receiver->

"]J\nHello World

1.3. MoseaeHu4eckn
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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
Expression”, as well as an interpreter for the sentences of that language.

Examples

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

UML Diagram

Interpreter
[t Context
Client —
»|= AbstractExpression | _
= Context
+ [nterpret{Context)
T - poolvariable: array
] + lookUp(string name)

VariableExp QOrExp AndExp

— - + assign(TerminalExpression variable, bool val)

= TerminalExpression = NoTerminalExpression

- name: string - first: AbstractExpression
;--@+ interpret{Context) - second: AbstractExpression
; + interpret{Context) L
func interpret(context) { OrExp:

return

context-=lookU p(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;

(continues on next page)
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abstract class AbstractExp
{

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

}

(continued from previous page)

Context.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Interpreter;
use Exception;

class Context

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

VariableExp.php

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

VAT
* This TerminalExpression
*/
class VariableExp extends AbstractExp
{
public function
{
}

_construct(private string $name)

public function interpret(Context $context): bool

(continues on next page)
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(continued from previous page)

{
return $context->lookUp($this->name) ;
}
public function getName(): string
{
return $this->name;
}
}
AndExp.php
<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Interpreter;

VAL
* This NoTerminalExzpression
*/
class AndExp extends AbstractExp
{
public function __construct(private AbstractExp $first, private AbstractExp $second)
{
}
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;

VEZ:
* This NoTerminalEzpression
*/
class OrExp extends AbstractExp
{

public function
{
}

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

public function interpret(Context $context): bool
{

(continues on next page)
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(continued from previous page)

return $this->first->interpret($context) || $this->second->interpret($context);

Test

Tests/InterpreterTest.php

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

use DesignPatterns\Behavioral\Interpreter\AndExp;

use DesignPatterns\Behavioral\Interpreter\Context;

use DesignPatterns\Behavioral\Interpreter\OrExp;

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

class InterpreterTest extends TestCase
{

private Context $context;

private VariableExp $a;

private VariableExp $b;

private VariableExp $c;

public function setUp(): void

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

public function testOr()
{

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

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

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

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

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

}
public function testAnd()
{
$this->context->assign($this->a, true);
$this->context->assign($this->b, true);
$this->context->assign($this->c, false);
// 4 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');
}

(continued from previous page)

1.3.4 NtepaTop

MpepHa3HaveHwne

3a Ja HampaBHUTe 0OEKTa UTEPATUBEH M Jia T'O HAIPABUTE JIa U3TJIEXK A KATO KOJEKIUsT OT ODEKTH.

Mpumepn

e 3a o6paborka Ha (ailsl pex 110 pej, KaTo IPOCTO IIpeKapaTe BCHYKH PejoBe (KOUTO UMAT IIPEeJICTaBsIHe

Ha 06ekT) 3a (aiin (koero, pasbupa ce, CbIIO € 06EKT)
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3abenexka

Craugapruara PHP 6ubauoreka (SPL) oupeznens unrepdeiicen nureparop, KoiTo e Hafi-11oxosin 3a ToBa/
Yecro 6uxre uckaau na saeapure u Countable unrepdeiica, 3a ga nozsosmre " count ($ object)’ "’ na Bamms

UTEPATUBEH 00EKT

UML Auarpama

ListTterator

e Bo
o

0o

@

@

@

@
®n:
@

Kog,

Mozkere cbino ga Hamepute To3u Kox B GitHub

Book.php

authaor
title
__construe

getauthor()

@ BockLis

o
[}
@
[}
@

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

class Book

{
public function _

{
}

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

(continues on next page)
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public function getAuthor(): string

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

(continued from previous page)

BookList.php

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

use Countable;
use Iterator;

class BookList implements Countable, Iterator
{
/**
* Quar Book[]
*/
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);

(continues on next page)
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public function count(): int

(continued from previous page)

{
return count($this->books) ;
}
public function current(): Book
{
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]) ;
}
}
Tect

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'

H

'William Sanders'));

(continues on next page)
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3

(continued from previous page)

$bookList->addBook (new Book('Professional Php Design Patterns', 'Aaron Saray'));
$bookList->addBook(new Book('Clean Code', 'Robert C. Martin'));

$books = [];

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

by
$this->assertSame(
C
'Learning PHP Design Patterns by William Sanders',
'Professional Php Design Patterns by Aaron Saray',
'Clean Code by Robert C. Martin',
]’
$books

)

public function testCanIterateOverBookListAfterRemovingBook ()

{

3

$book = new Book('Clean Code', 'Robert C. Martin');
$book2 = new Book('Professional Php Design Patterns', 'Aaron Saray');

$bookList = new BookList();
$bookList->addBook ($book) ;
$bookList->addBook ($book?2) ;
$bookList->removeBook ($book) ;

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

$books[] = $book->getAuthorAndTitle();
3

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

)s

public function testCanAddBookToList ()

{

3

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

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

$this->assertCount (1, $bookList);

public function testCanRemoveBookFromList ()

{

(continues on next page)
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(continued from previous page)

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

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

1.3.5 lMNocpeaHuk
MpeaHa3HaveHune
To3u Mozes ocurypsipa JeceH HAUIWH 38 OTIAe/ITHe Ha MHOTO KOMIIOHEHTH, paboTeru 3ae Ho. ToBa e mobpa

anrepnarusa Ha Observer, AKO nmarte nienTpasien 06eKT, KaTo KOHTpoJep (Ho He B cmucbaa Ha MVC).

Benuku koMmonenTu (HapedeHu KoJiera) ca CBbp3anu camo ¢ uarepdeiica na [Mocpennuka u ToBa € Xy6aBo
merno, 3amoro B OOII equn mo0bp npusitesn e mo-g06bp or MHOTO. ToBa € KII0UoBaTa XapaKTepUCTUKa Ha
TO3U 11a0JIOH.
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UML Auarpama

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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Kop

Moxkere cbimo ga Hamepure To3u kox B 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);
}
}
UserRepository.php
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<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Mediator;

class UserRepository extends Colleague

{
public function getUserName(string $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 $user)
{
$this->ui->outputUserInfo($user);
}
public function getUser(string $username): string
{
return $this->userRepository->getUserName ($username) ;
}
}
Tecr

Tests/MediatorTest.php

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

use DesignPatterns\Behavioral\Mediator\Ui;

(continues on next page)
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(continued from previous page)

use DesignPatterns\Behavioral\Mediator\UserRepository;
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');
}
}
1.3.6 CnomeH
MpepHa3HaueHue

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).

ITa6son e peanusupan ¢ Tpu obekra: Originator (Opurunarop), a Caretaker (ITasuresn) u Memento (Cro-
MeH).

Memento - 06eKT, KOITO * ¢bIrbprka KOHKPETHA yHUKAJHA CHUMKA HA ChCTOSHUETO * Ha BCEKH OOEKT M/IH

pecypc: HU3, YUCJI0, MACUB, eK3eMILISAD Ha KJIAC U TaKa HATaTbK. Y HUKAJHOCTTA B TO3M CJIydail He O3HAYABA
3abpaHa 3a CbIIECTBYBAHETO Ha IMOMOOHU CHCTOSHUSI B PA3JIMYHM MOMEHTHH CHUMKH. 10Ba O3Ha4YaBa, e
CbCTOSTHUE MOYKe J1a O'bJie M3BJIEYEHO KATO HE3ABUCHUM KJIOH. Beeku 00eKT, chxpansaBan B Memento, TpsOBa
Ja Obge * whaHO KONMe Ha OPUTMHAJHAS OOEKT, a He Ipenparka * KbM opuruHaaaus 00eKT. OGeKTbHT
Memento e ,menpospaden 06ekT (06eKTHT, KOIATO HUKOIl He MOYKe WU He TPsOBa /& IPOMEHS).

Originator - ToBa e 00eKT, KOWTO ChabpxKa * IeCTBUTEIHOTO CHCTOSHUAE HAa BLHIIEH OOGEKT € CTPOro OIpe-
nmenen Tun *. Originator e B ¢bCTOSHEME J1a Ch3/aJ€ YHUKAJHO KOIUE Ha TOBA ChCTOSHUE U JIa TO BbpHE
yButo B criomen. Originator He 3Hae mcropusrta Ha nmpomennte. Moxkere fa 3a71a/1eTe KOHKPETHO ChCTOSTHAE
ua Originator oTBbH, KoeTo Te ce cumTa 3a Jeficrsuresno. Originator TpsibBa ma ce yBepH, de JaJIEHO ChC-
TOsIHUE CHOTBETCTBA HA paspertenus Tun ob6ekT. Originator moxke (HO He TpsAGBa) 1A UMa HIKAKBU METOIH,
HO Te * He MoraT Ja IpaBsT IPOMEHH B ChCTOSIHUETO Ha 3alla3eHus obekT *.

Caretaker * xkonrposupa ucropusTa Ha cherosaus *. Toif MoKe Jla IpaByU IIPOMEHH B OGEKT; B3UMa, pelenue
3a 3alla3BaHe Ha CbCTOSTHUETO Ha BbHIIEH 00ekT B Originator; momcka MOMEHTHA CHMMKA Ha TEKYIOTO
cberosinme ot Originator; win 3amajie cberosgarero Ha Originator eKBUBAJEHTHO HA HIKAKBA CHUMKA OT
ACTOPUSATA.
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Mpumepn

e To seed remepaTop Ha IICEBJOCIYYANHN YHUCIIA
o CbCTOSIHMETO B KPAeH aBTOMAT

o Konrpos 3a mexquaan cberosiaust Ha ORM Model npeu 3amnasBane

UML Odwarpama

validStates

state

STATE_CREATED
STATE_OPENED
STATE_ASSIGNED
STATE_CLOSED
ensurelsValidState(state)
__toString()

e
o
o
®
2
é
é
)
o

cJ

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

close()

saveToMemento()

restoreFromMemento(memento)

getState()

90006000 0
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

Memento.php

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

class Memento

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

VAT
* Quar string[]
*/

private static array $validStates = [

self::STATE_CREATED,
self::STATE_OPENED,
self::STATE_ASSIGNED,
self::STATE_CLOSED,

1;

public function __construct(string $state)

(continues on next page)
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(continued from previous page)

self: :ensurelsValidState($state);

$this->state = $state;
}

private static function ensurelIsValidState(string $state)

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

}
}
public function __toString(): string
{
return $this->state;
}
}
Ticket.php
<?php

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

VA
* Ticket is the "Originator" in this implementation
*/

class Ticket

{

private State $currentState;

_construct ()

public function

{

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

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

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

public function close()

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

(continues on next page)
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(continued from previous page)

}
public function saveToMemento(): Memento
{
return new Memento(clone $this->currentState);
}
public function restoreFromMemento(Memento $memento)
{
$this->currentState = $memento->getState();
}
public function getState(): State
{
return $this->currentState;
}
}
Tect

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

(continues on next page)
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(continued from previous page)

$ticket->restoreFromMemento ($memento) ;

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

1.3.7 Tlpa3eH obekT

MpepHa3HaveHwne
Null Object He e mabsion vHa GoF guzaiiH, a cxema, KOSTO Ce MOsIBABA JOCTATHIHO YECTO, 33 A Ce CUUTA 38
mabaon. Toil uMa caegHuTe IPeIUMCTBA:

o KmMeHTCKuAT KOI € OIpOCTeH

e HamausiBa manca 3a U3KJIIOYEHUS OT HYJIEB yKa3aTesl

e [lo-Ma/Ko yC/IOBUSI U3UCKBAT IO-MAJIKO T€CTOBH CJLYYan

Meronure, xouro Bpbimar obekr wmiaum null, BMecto TOBa TpsiOBa ma BbpHaAT 0bOekT mim NullObject.
NullObjects ompocrsiBane Ha KOmOB miadsoH, kato if (!is_null($obj)) { $obj->callSomething(); }
to just $obj->callSomething() ; upe3 mpemaxBaHe Ha YCJIOBHATA IIPOBEPKA B KOJA.

Mpumepn
e Null logger niu null output 3a 3ama3Bame Ha CTAHIAPTEH HAYNH HA B3AUMOJEHCTBUE MEXKy OOEKTHTE,
JIOpU aKO He TPsiOBA J[a IPABU HUIIO
e HyJIeB MAHUITYJIATOP B MIA0OJIOH HA BEpUTa OTTOBOPHOCTH

e myseBa koMana B Command mabiion
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UML Auarpama

PrintLogger NullLogger

log(str) log(str)

Service

logger

__construct(logger)

doSomething()
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

Service.php

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

class Service

{
public function __construct(private Logger $logger)
{
}
/¥ *
* do something ...
*/
public function doSomething()
{

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

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

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

VAT
* 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

(continues on next page)
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{
public function log(string $str)
{
echo $str;
}
}

(continued from previous page)

NullLogger.php

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

class NullLogger implements Logger

{
public function log(string $str)
{
// do mothing
}
}
Tect

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\

(continues on next page)
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—Service: :doSomething');

25
26 }
27 }

$service->doSomething() ;

(continued from previous page)

1.3.8 HabnopaTten

MpeaHa3HaveHune

3a Ja ce IPWIOKM IIOBeJleHNEe 3a I1yO/mMKyBaHe,/aboHUpaHe Ha OOEKT, BCEKH II'bT, KOraTo 00EKT ,Subject®
[IPOMEHH CbCTOSTHUETO cu, npukadenure ,;Observers” e 6baar yBegoMenu. V3mosssa ce 3a cbKpalllaBaHe Ha
KOJIMYECTBOTO HA CBBP3aHN 0OEKTH M BMECTO TOBa M3I0JI3BA Pa3X/IabeHO CBbP3BaHE.

Mpumepn

e ce HabJIIOJ[ABA CHCTEMA 3a OIAIIKU OT CboDINeHus (message queue system), KOsTO [10Ka3Ba HAllPeIbKa
na zananuero B GUI

3abenexka

PHP Beue nmedunupa gBa maTepdeiica, KOUTO MOTaT Ja IMOMOTHAT 3a peaJu3upaHeTo Ha TO3U MIabJIOH:
SplObserver u SplSubject.

UML Odwarpama

e
0
0
o
()
()
)

email

observers
attach(observer)
detach(observer)
changeEmail(email)

notify()

© SplObserver
@) B update(subject)

changedUsers
update(subject)
getChangedUsers()

108

lnasa 1. Patterns



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

DesignPatternsPHP Documentation, Release 1.0

Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

User.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Observer;
use SplSubject;

use SplObjectStorage;

use SplObserver;

VAL

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

—observers and sends notifications to
* them in case changes are made on the User object
*/
class User implements SplSubject
{
private SplObjectStorage $observers;
private $email;

_construct ()

public function
{

$this->observers = new SplObjectStorage();
}

public function attach(SplObserver $observer): void
{

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

}

public function detach(SplObserver $observer): void

{

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

}

public function changeEmail(string $email): void
{

$this->email = $email;

$this->notify();

}

public function notify(): void

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

$observer->update ($this) ;

}

}

(continues on next page)
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3

(continued from previous page)

UserObserver.php

<?php
declare(strict_types=1);
namespace DesignPatterns\Behavioral\Observer;
use SplObserver;
use SplSubject;
class UserObserver implements SplObserver
{
VAZ:
* Q@uar SplSubject[]
*/
private array $changedUsers = [];
VAZ:
¥ It 1s called by the Subject, usually by SplSubject::notify()
*/
public function update(SplSubject $subject): void
{
$this->changedUsers[] = clone $subject;
}
J**
* O@return SplSubject/[]
*/
public function getChangedUsers(): array
{
return $this->changedUsers;
}
}
Tecr

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;

(continues on next page)
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(continued from previous page)

class ObserverTest extends TestCase

{
public function testChangeInUserLeadsToUserObserverBeingNotified()
{
$observer = new UserObserver();
$user = new User();
$user->attach($observer) ;
$user->changeEmail ('foo@bar.com');
$this->assertCount (1, $observer->getChangedUsers());
}
}

1.3.9 Cneuundomkauyus

MpepHa3HayveHne

Wsrpaxa scua cnenudukarus Ha OW3HEC MPABUJIATA, KbIETO ODEKTHTE MOraT aa ObIaT IPOBEPEHH.
Komnosurauar knac ma cueruduramus (The composite specification class) mma emun meros, HapedeH

isSatisfiedBy, koiiTo BpbIia win true mwin false B 3aBUCHMOCT OT TOBa JaJjH JIaJIeH OOEKT YIOBJIETBOPIBA
crienupuKaIsITa.

Mpumepn

e RulerZ

UML Auarpama

Specification

isSatisfiedBy(item)

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

__construct(minPrice, maxPrice)
isSatisfiedBy(item) isSatisfiedBy(item) 5 . . isSatisfiedBy(item)
isSatisfiedBy(item) O

Item
price
__construct(price

getPrice()
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Kop

Moxkere cbimo ga Hamepure To3u kox B 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

{

/% *
* Quar Specification[]
*/

private array $specifications;

/% *

* @param Specification[] $specifications

(continues on next page)
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(continued from previous page)

*/
public function __construct(Specification ...$specifications)
{
$this->specifications = $specifications;
}
/*
¥ 1f at least one specification is true, return true, else return false
*/
public function isSatisfiedBy(Item $item): bool
{
foreach ($this->specifications as $specification) {
if ($specification->isSatisfiedBy($item)) {
return true;
}
¥
return false;
}
}
PriceSpecification.php
<?php

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

class PriceSpecification implements Specification

s |1

9 public function __construct(private 7float $minPrice, private 7float $maxPrice)
10 {
11 }
12
13 public function isSatisfiedBy(Item $item): bool
14 {
15 if ($this->maxPrice !== null && $item->getPrice() > $this->maxPrice) {
16 return false;
17 }
18
19 if ($this->minPrice !== null && $item->getPrice() < $this->minPrice) {
20 return false;
21 }
22
23 return true;
24 }
25 |+

AndSpecification.php
1 { <?php

(continues on next page)
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(continued from previous page)

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

class AndSpecification implements Specification
{
/**
* Quar Specification[]
*/

private array $specifications;

VAT
* @param Specification[] $specifications
*/

public function

{

_construct(Specification ...$specifications)

$this->specifications = $specifications;

3

/**

* 1f at least one specification s false, return false, else return true.

*/
public function isSatisfiedBy(Item $item): bool
{

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

3

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);

(continues on next page)
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(continued from previous page)

Tect

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);

(continues on next page)
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(continued from previous page)

$this->assertTrue($notSpec->isSatisfiedBy (new Item(150)));
$this->assertFalse($notSpec->isSatisfiedBy(new Item(50)));

1.3.10 CwncrosiHue

MpepHasHaveHwne
MHKancympa pasiniHO [OBeJeHNe 3a eJiHa U Cbina mnponeaypa (for the same routine) Bb3 ocHOBa Ha CbeC-

TOsIHIETO Ha oOekTa. Toa Mozke Ja 6’]3,&6 [IO-YKMCT HAYUH 38 00EKT Ja IIPOMEHU ITOBECICHUETO CH II0 BpeMe Ha
U3II'bJIHEHUE, oe3 aa HpI/I6HI‘Ba, 0 ToJIEM MOHOJIMTHU yCJIOBHU N3ABJICHUS.

UML Odwarpama

status(status)

Status()

__construct()

el
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Kop

Moxkere cbimo ga Hamepure To3u kox B 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();
}
}
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());
}
public function toString(): string
{
return 'created';
b
}
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)
{

(continues on next page)
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// there is mothing more to do

(continued from previous page)

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

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());

3

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 testStateDoneIsThelLastPossibleState()
{

$contextOrder = OrderContext::create();

(continues on next page)
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$contextOrder->proceedToNext () ;
$contextOrder->proceedToNext () ;
$contextOrder->proceedToNext () ;

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

(continued from previous page)

1.3.11 CrpaTerus

TepmuHonorus:

e Konrekcr

o Crparerus

° KOHerTHa CTpaTerus

MpeaHa3sHaveHune

Ila ce oTesIAT cTpaTeruu U Ja ce JaJle Bb3MOXKHOCT 3a ObP30 IPEBK/IoUBaHe Mexkay TaX. CbINo Taka TO31
MoziesT e o6pa aJTepHATHBA HA HACITIEASBAHETO (BMECTO JIa MMa Pa3IInpeH abCTPAaKTeH KJac).

Mpumepn

® COpPTHpAHE HA CIIUCHK C O0EKTH, €IHATA CTPATETHs IO JaTa, Apyrara mo id

® OIPOCTSIBAHE HA MOJIYJIHOTO TECTBAHE: HAIP. IPEBKJIIOYBaHE MEXIY (aill U CbXpaHEHHe B [AMETTa

(in-memory storage)
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UML Auarpama

Kop,

Comparator

compare(a, b)

DateComparator IdComparator

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

Context

comparator

__construct(comparator)

executeStrategy(elements)

Moxkere cbimo ma Hamepure To3u kox B GitHub

Context.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Strategy;

(continues on next page)
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(continued from previous page)

class Context

{
public function __construct(private Comparator $comparator)
{
}
public function executeStrategy(array $elements): array
{
uasort($elements, [$this->comparator, 'compare'l);
return $elements;
}
}

Comparator.php

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

interface Comparator

{
VAL
* Oparam mized $a
* @param mized $b
*/
public function compare($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 $al'id'] <=> $b['id'];
}
}
Tect

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' => 311,
['id' => 1],
]a
L
[['id' => 3], ['id' => 2], ['id' => 111,
['id' => 1],
1
1;
}
public function provideDates()
{
return [
[

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

['date' => '2013-03-

(continues on next page)
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(continued from previous page)

—01'11,
['date' => '2013-03-01'],
1,
[
[['date' => '2014-02-03'], ['date' => '2013-02-01'],
-02'11],
['date' => '2013-02-01'],
1,
1;
}
VAT
* @dataProvider providelntegers
*

* @param array $collection
* O@param array $expected
*/
public function testIdComparator($collection, $expected)
{
$obj = new Context(new IdComparator());
$elements = $obj->executeStrategy($collection);

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

J**

*

@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);

['date' => '2015-02-
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1.3.12 UWWlabnoHen meTop,

MpepHa3HaveHwne

[ITaboHeH METO, € MOBEIECHIECKN MAOJIOH 38, TU3AH.

Mozke 6m Bede cTe TO Cpeagm MHOrO mbTH. Vgedra e 1a ce OCTaBM MOIKJIACOBETE Ha TO3W abCTpaKTeH
mabJIoH Ja ,, JOBLPINAT ITOBEIEHNETO Ha AJITOPUTDHM.

A k.a xommsynckust npuaimun’ (,Hollywood principle®): He uu ce obaxaiite, Hue e Bu ce obamum®. Tosu
KJIAC He Ce M3BHKBa OT IOJIKJIacoBe, a obparHo. Kak? C abcrpakius pasbupa ce.

C apyru aymu, TOBa € CKeJIeT Ha aJrOpUThM, MOIAXOsI 3a dpeiimybpk oubsmoreku. [lorpedburesnsat TpsdBa
€aMo JIa HAIUIIA eJJMH METOJT U CYIEePKJIAChT CBbLPIIH paboTaTa.

ToBa e JsileceH HAYUH J1a OT/EJINTe KOHKPETHU KJIACOBE W Jla HAMaJIUTE COpy-paste, 3aToBa Ile TO HAMEDPHUTE
HABCAK'BJIE.
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UML Auarpama

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

o
®
9
)
)
)
)

@ Beachjourney O CityJourney

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

Kop

Moxkere cbimo ma Hamepure To3u kox B GitHub

Journey.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\TemplateMethod;
abstract class Journey

{

(continues on next page)
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(continued from previous page)

J**
* Quar stringl]
*/
private array $thingsToDo = [];

VAL
* This 1s the public service provided by this class and its subclasses.
* Notice it 2s final to "freeze" the global behavior of algorithm.
* If you want to override this contract, make an interface with only takeATrip()

* and subclass tt.
*/
final public function takeATrip()
{
$this->thingsToDo[] = $this->buyAFlight();
$this->thingsToDo[] = $this->takePlane();
$this->thingsToDo[] = $this->enjoyVacation() ;
$buyGift = $this->buyGift();
if ($buyGift !== null) {
$this->thingsToDo[] = $buyGift;
}
$this->thingsToDo[] = $this->takePlane();
}
VAL
* This method must be implemented, this is the key-feature of this pattern.
*/

abstract protected function enjoyVacation(): string;

VAL
* This method ts also part of the algorithm but it 2s optional.
* You can override it only tf you need to
*/
protected function buyGift(): 7string
{
return null;

3

private function buyAFlight(): string
{

return 'Buy a flight ticket';
}

private function takePlane(): string
{
return 'Taking the plane';

}

/¥ ¥
* O@return string[]

*/

(continues on next page)

1.3. MoseaeHu4eckn

127




62

63

64

65

DesignPatternsPHP Documentation, Release 1.0

final public function getThingsToDo(): array
{

return $this->thingsToDo;

}

(continued from previous page)

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";
}
}
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Tect

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() ;

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

-

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

MpepHa3HaveHwne

Toceruren (mabs0H) BU MO3BOJIABA JIa Bb3Jarare Onepaluu BbPXy obekTu Ha apyru obektu. OcHoBHATA
[IpUYHHA J[a HAIIPABUTE TOBA € Jia Mo IbpxKaTe pasjenenne na npobsiaemute. Ho KitacoBere TpsioBa na gedu-
HUPAT JIOrOBOP, KOHTO J1a 1I03B0JM Ha noceruTeaure (MeTombT Role: :accept B IpuMepa).

JloroBopbT e abCTpaKTeH KJiac, HO MOXKeTe Ja UMaTe U n3vncTed narepdeiic. B To3u ciy«ait Bcekn moceTntest
TpsiOBa caMm J1a n3bepe KO MeToJ[ Ha IOCETUTEJIS Ja U3BUKA.
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RoleVisitor

visitUser(role)

visitGroup(role)

RecordingVisitor

visited

getVisited()

visitUser(role)

visitGroup(role)

Role

accept(visitor)

Group User

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

getName() getName()
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

RoleVisitor.php

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

VAL

* Note: the visitor must not choose itself which method to
* tnvoke, it 1s 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
{
/**
* @uar Rolel[]
*/

private array $visited = [];

public function visitGroup(Group $role)

{
$this->visited[] = $role;
}

public function visitUser(User $role)

{
$this->visited[] = $role;
}

VAT

* @return Role[]

*/
public function getVisited(): array
{

return $this->visited;

(continues on next page)
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(continued from previous page)

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

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

class Group implements Role
{
public function

{

_construct(private string $name)

(continues on next page)
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}
public function getName(): string
{
return sprintf('Group: %s', $this->name);
}

public function accept(RoleVisitor $visitor)
{
$visitor->visitGroup($this);

}

(continued from previous page)

Tect

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')],
1
+

VAT
* @dataProvider provideRoles
*/
public function testVisitSomeRole(Role $role)

(continues on next page)
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(continued from previous page)

$role->accept ($this->visitor);
$this->assertSame($role, $this->visitor->getVisited() [0]);

1.4 JonbnHuTtenHo

1.4.1 JlokaTop Ha cny>xowu

** TOBA CE CUHUTA 3A AHTU-IITABJIOH (anti-pattern)! **

Hsxoun xopa caurar JIoKaTop Ha yCJIyTu 3a antu-mozen (anti-pattern). Toit HapymaBa IpUHIUIA HA UHBEP-
cHsd Ha 3aBUCUMOCTHTE. JIOKATOP HA YCIYyTM CKPUBA 3aBUCHMOCTUTE Ha KJIAca, BMECTO JIa TH U3Jara, KakKTo
OMXTe HAIPABUJIN, KATO M3MI0JI3BATE MHKEKTHPAHETO HA 3aBUCHMOCT. B ciIydail Ha IPOMEHU B TE€3U 3aBUCH-
MOCTHU PUCKYBATE Jia HAPYyIHuTe DYHKIMOHATHOCTTA Ha KJIACOBETE, KOUTO I'M U3II0JI3BAT, KOETO IIPABHU BAIIATA
cucTeMa TpyJHa 3a HOJJIPbXKKA.

MpepHa3zHayveHne

Ha npuioxure cBobogno cebp3ana apxurekrypa (loosely coupled architecture), 3a ga mosyuure mo-go6pe
TecTBaeM, IO bpkaeM u pasmupseMm kKoi. Moaeast DI u mabmonst JlokaTop Ha ciryk0u ca U3II'bJIHEHUE
na Inverse of Control mones.

Ncnon3sane

C Servicelocator moxkere jJa perucrpupare ciyxkba 3a majen uarepdeiic. C momorira Ha unrepdeiica
MOXKeTe Jla s U3BJIedeTe U Ja s M3M0JI3BaTe B KJIACOBeTe Ha MPUJIOKEHUETO, Oe3 Jia 3HAeTe U3II'bJIHEHUETO H.
Mozkere ma KoHdurypupare u uHKekrupare Service Locator obekT B bootstrap.
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Servicelocator

Instantiated

services

addClass(class, params)

has(interface)
addInstance(class, service

get(class)

Service

LogService
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

Service.php

<?php
namespace DesignPatterns\More\ServiceLocator;

interface Service
{
}

ServiceLocator.php

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

use OutOfRangeException;
use InvalidArgumentException;

class ServiceLocator
{
VAT
* Quar string[][]
*/

private array $services = [];

VAT
* Ouar Servicel]
*/

private array $instantiated = [];

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

{
$this->instantiated[$class] = $service;

}

public function addClass(string $class, array $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

(continues on next page)
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(continued from previous page)

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

{
}

Tecr

Tests/ServiceLocatorTest.php

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

use DesignPatterns\More\ServiceLocator\LogService;
use DesignPatterns\More\ServiceLocator\ServiceLocator;
use PHPUnit\Framework\TestCase;

class ServiceLocatorTest extends TestCase

{

private ServicelLocator $servicelLocator;

public function setUp(): void
{

$this->servicelLocator = new ServiceLocator();

(continues on next page)
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(continued from previous page)

}

public function testHasServices()

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

}

public function testGetWillInstantiateLogServiceIfNoInstanceHasBeenCreatedYet ()
{

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

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

1.4.2 Repository

MpepHaszHa4veHne

Tocpenuuan Mexky JoMeiin u ciioesere 3a Kaprorpadupane na ganau (data mapping layers), usnosnssaiiku
naTEpdeEiic, Mom0beH Ha KOJMEKIINA, 38 JTOCTDHII 10 OOEKTH Ha, JOMeiiH. XPaHWIUIIETO KalCyaupa Habopa OT
00eKTH, 3aIla3eHN B XPAHWIAINETO 38 JAHHU, U OIEPAIUUTE, U3BBPIIEHN HAJL TAX, OCUTYPABANKH T0-00EKTHO
OPUMEHTHPAH U3IJIEN, Ha CJIOS 33 YCTOWYIUBOCT. XPAHWJINIIETO CHINO TaKa MOIbPXKa IEJITa 33 IMOCTUTaHe Ha
YUCTO pazielisiHe U €JTHOIOCOYHA 3aBUCHUMOCT MEXK/ly JIOMeHHa M CJIoeBeTe 3a KapTorpadupane Ha JIAHHA
(data mapping layers).

Mpumepn

e Jlokrpuna 2 ORM: nma xparumiie (reposiory), koero nocpeaanan Mexay Entity 1 DBAL u cbibpxka
MEeTOJH 3a U3BJIMYaHEe Ha 00EKTH

e Laravel ¢peiimybpk
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UML Auarpama

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 id
__construct(id)
fromint(id)

text __construct(persistence)

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

save(post) ensurelsValid(id)

draft(id, title, text)
fromState(state)
getld()
getStatusi()
getText()

getTitle()

Kog,

Mozkere cbino ga Hamepute To3u Kox B GitHub

Post.php

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

class Post

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

{

(continues on next page)
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return new self(
$id,
PostStatus: :fromString(PostStatus: : STATE_DRAFT),
$title,
$text
)3
}

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

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

(continued from previous page)

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

declare(strict_types=1);

(continues on next page)
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(continued from previous page)

namespace DesignPatterns\More\Repository\Domain;
use InvalidArgumentException;

VEZ:

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

* 15 guaranteed to be wvalid each time an instance ts created. Another important,
—property of value objects

* 18 immutability.

*

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

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

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

VEZ:

(continues on next page)
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(continued from previous page)

* Like PostlId, this 1s a value object which holds the walue of the current status of ay
—Post. It can be constructed
* either from a string or int and s able to wvalidate 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,

g
public static function fromInt(int $statusId)
{
self::ensurelsValidId($statusId);
return new self($statusld, self::$validStates[$statusid]);
}
public static function fromString(string $status)
{
self::ensurelsValidName ($status) ;
$state = array_search($status, self::$validStates);
if ($state === false) {
throw new InvalidArgumentException('Invalid state given!');
}
return new self($state, $status);
}
private function __construct(private int $id, private string $name)
{
}
public function toInt(): int
{
return $this->id;
}
VAT

* there s 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

(continues on next page)
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(continued from previous page)

{
return $this->name;

}

private static function ensurelsValidId(int $status)

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

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

}

}

private static function ensureIsValidName(string $status)

{
if ('in_array($status, self::$validStates, true)) {
throw new InvalidArgumentException('Invalid status name given');
¥
}
}
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;

VAR

* 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,
—operations 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-wayy,
—dependency

* between the domain and data mapping layers

*/
class PostRepository
{

public function __construct(private Persistence $persistence)

{
}

public function generateId(): PostId
{

(continues on next page)
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(continued from previous page)

return PostId::fromInt($this->persistence->generateld());

3

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

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;

(continues on next page)
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(continued from previous page)

use OutOfBoundsException;

class InMemoryPersistence implements Persistence

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

Tests/PostRepositoryTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\More\Repository\Tests;
use OutOfBoundsException;

use DesignPatterns\More\Repository\Domain\PostId;

(continues on next page)
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(continued from previous page)

use DesignPatterns\More\Repository\Domain\PostStatus;
use DesignPatterns\More\Repository\InMemoryPersistence;
use DesignPatterns\More\Repository\Domain\Post;

use DesignPatterns\More\Repository\PostRepository;

use PHPUnit\Framework\TestCase;

class PostRepositoryTest extends TestCase

{

private PostRepository $repository;

protected function setUp(): void

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

}

public function testCanGenerateId()

{
$this->assertEquals(1l, $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();
$post = Post::draft($postIid, 'Repository Pattern', 'Design Patterns PHP');
$this->repository->save($post) ;
$this->repository->findById($postId);
$this->assertEquals($postId, $this->repository->findByIld($postId)->getId());
$this->assertEquals(PostStatus: :STATE_DRAFT, $post->getStatus()->toString());

}

}
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1.4.3 Entity-Attribute-Value (EAV)

Mogenbr Entity—attribute-value (EAV), 3a ma ce npuioxu EAV monen ¢ PHP.

MpepHa3HaveHwne
Mogensr Entity—attribute—value (EAV) e mozesr Ha saHHM 3a onucBaHe Ha OGEKTH, OIPU KOUTO GPOSIT HA aT-

pubyruTe (CBOICTBA, HAPAMETPH), KOUTO MOTaT Ja 0'bJaT U3IOJI3BAHN 38 TAXHOTO OINUCBAHE, € IOTEHIMAIHO
TOJIsIM, HO OPOSIT, KONTO MEHCTBUTEIIHO I Ce MpujIara 3a najeH 00eKT, € OTHOCUTETHO CKPOMEH.

UML Owarpama

Attribute Value

values name

name attribute

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

getValues()

addValue(value)

Entity

values
name

__construct(name, values)

__toString()
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Kop

Moxkere cbimo ga Hamepure To3u kox B GitHub

Entity.php

<?php

declare(strict_types=1);

namespace DesignPatterns\More\EAV;
use SplObjectStorage;

class Entity implements \Stringable
{
/% *
* Quar SplObjectStorage<Value, Value>
*/

private $values;

VAT
* @param Value[] $values
*/

public function

{

_construct(private string $name, array $values)
$this->values = new SplObjectStorage();

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

public function __toString(): string

{
$text = [$this->name];

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

return join(', ', $text);

Attribute.php

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

use SplObjectStorage;

(continues on next page)
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(continued from previous page)

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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Tect

Tests/EAVTest.php

<?php
decl

name

are(strict_types=1);

space 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, $memory8Gbl) ;
$this->assertEquals('MacBook Pro, color: silver, color: black, memory: 8GB',
— (string) $entity);
}
}
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