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

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

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 MNopopgyxyBanbHi natepHu npoekTtyBaHHs (Creational)

Y po3pobiii mporpaMHoro 3abesnedennsi, [lopozKyBabHI TATEpPHU TPOEKTYBAHHS - 1€ TATEPHU, SIKi MAKTh
CIIpaBy 3 MeXaHi3MaMU CTBOPEHHsI 00’€KTa Ta HAMAralThCs CTBOPUTU O0’€KTHU B MOPSJKY, IO IiIXOIUTH 10
curyarii. 3Budaitna (popMa CTBOPEHHsT 00’ €KT MO2Ke ITPU3BECTH /10 MPOOJIeM TPOEKTyBaHHs ab0 30iabITyBaTH
CKJIZIHICTD KOHCTPYKINI. ITopoKyBaibHi MaTepHu TPOEKTYBAaHHSI, BUPIIIYIOTH ITI0 MPOOIEMY, TTIEBHIAM THHOM
KOHTPOJTIOIOYHN TIPOTEC CTBOPEHHs 00’ €KTa.

1.1.1 AbctpakTtHa cdabpuka (Abstract Factory)

Mpu3sHayeHHs

CrBopuTH psiji 1IOB’I3aHIX YU 3aJiesKHUX 00’€KTiB 6e3 3a3HaYeHHs] TX KOHKPETHUX KJACiB. 3a3BUYail CTBO-
pIOBaHI KJIacH BCl peasii3oByIOTh OJWMH 1 Toii ke inTepdeiic. Kiiert abcrpakTHol habpuku He A0a€ mpo Te,
K CTBOPIOIOTHCA IIi 0O’€KTH, BiH MPOCTO 3HAE, 3a SIKNMH O3HAKAMHU BOHHM B3a€MOIIOB’sI3aHi i gK i3 HUMI
[TOBOJIUTHCD.
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Oiarpama UML
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Kop

Bu moxkere smaiitu meit kox ma 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

Po3pin 1. Patterns
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<?php
namespace DesignPatterns\Creational\AbstractFactory;

class UnixJsonWriter implements JsonWriter

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

namespace DesignPatterns\Creational\AbstractFactory;

class UnixWriterFactory implements WriterFactory

{
public function createCsvWriter(): CsvWriter
{
return new UnixCsvWriter();
}
public function createJsonWriter(): JsonWriter
{
return new UnixJsonWriter();
}
}
WinCsvWriter.php
<?php

namespace DesignPatterns\Creational\AbstractFactory;

class WinCsvWriter implements CsvWriter

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

WinJsonWriter.php

1.1. MopopxxysansHi natepHun npoektysanHs (Creational)
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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 ByaisenbHuk (Builder)

Mpu3sHayeHHs

Bynisenbauk - 1e intepdeiic /it BAPOOHUIITBA, CKJIQITHUX 00’ €KTiB.

Troni, sikmo ByiBenbHUK Kpairie 3Ha€ mpo Te, mo Bid Oyye, 1eit inTepdeiic Moxke 6yTH aOCTPAKTHAM KJIACOM
3 METOJAMU 32 3aMOBUYYBaHHSAM (aJamrep).

ko y Bac € ckiajiHe JIepeBo yCIaIKyBaHHs st 00’€KTIB, JIOITYHO MaTH CKJa/HE JIEPEBO YCIIAIKyBaHH: i
X Oy/1iBEIbHUKIB.

IIpumirka: ByniBesbHuknm MoxKyTh Maru Tekyunit intepdeiic <https://uk.wikipedia.org/wiki/Fluent
interface>, manpukia, oymiBeapauk mock y PHPUnit.

Mpuknagn

e PHPUnit: Mock Builder

1.1. MopopxysansHi natepHn npoektysanHs (Creational) 9
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Oiarpama UML
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Kog,

Bu moxere 3naiitu neit kox na 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)

1.1. MopopxxysansHi natepHn npoektysanHs (Creational)
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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)
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public function addDoors(): void

(continued from previous page)

{
$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)

1.1. MopopxysansHi natepHn npoektysanHs (Creational)
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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

{
}

14
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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 ®abpuunnii metop (Factory Method)

Mpu3sHayeHHs

Burigna Bimminmicts Bim SimpleFactory B ToMmy, 1110 BH MOYKeTe BHHECTH PEaJIi3aliio CTBOPEHHS 00’€KTIB y

MiJIKJTaCH.

Y mpocrux BUIIaIKaX Ieil abCTpaKTHUI KJiac MOXKe OyTH TiLIbKE iHTepdeiicoM.

Ileit marepu € «crnpasxuim» [Tlabmonom IlpoekryBanns, Tomy o Bin ciin «IIpuamuny imBepcii 3asmexkHO-

creity TakoxK Bimomomy gk «D» B S.O.L.I1.D.

Ile oznauae, mo kiaac FactoryMethod 3amexxuts Bij abcTpaxiiiit, a He Bij KoHKpeTHuX Kjaci. lle icroTuumii

wioc y nopisagAnHi 3 SimpleFactory abo StaticFactory.

1.1. MopopxysansHi natepHn npoektysanHs (Creational)
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Liarpama UML
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Kop

Bu moxkere smaiitu meit kox ma 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

1.1. MopopxxysansHi natepHun npoektysanHs (Creational)
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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);
}
}
18 Po3pin 1. Patterns
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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 Myn ob6’exTis (Pool)

Mpu3sHayeHHsn

IlaTepmH, 1m0 OPOIKYE, KMt HaJa€ HAOIp 3a3Iaeriap iHimiami30BaHnx 00’ €KTiB, TOTOBUX IO BUKOPUCTAHHS
(«mmysr» ), IO HE BUMATAE IOPa3y CTBOPIOBATH Ta 3HUIIYBATHU iX.

36epirannst 06’€KTIB y IyJii MOXKE IIOMITHO ITiIBUIIUTY TPOLYKTUBHICTD Y CUTYAIISAX, KOJIU BAPTICTH Ta IIBU/I-
KiCcTb iHimiaJmizarii ek3eMILIApa KJaacy BUCOKI, & KiJbKICTb €K3eMILIAPIB, MO OJHOYACHO BUKOPUCTOBYIOTHCS,
B OyIb-sSIKUit MOMEHT Yacy € HU3LKUM. Jac OTpUMAaHHSA 00’€KTa 3 IyJIy JIETKO IMPOTHO3YETHCsI, STK CTBOPEHHS
HOBOro 06’ekTa (0COBJIMBO 3 MEPEXKEBUM OBEPXEJIOM) MOXKE 3afiMaTu HeBU3HAYEHUIl dac.

OjiHak 1 IepeBaru B OCHOBHOMY BiJHOCSITbCsI 70 00’€KTIB, sIKi CIIOYATKY € JIOPOIMMHU 3a 9aCOM CTBODPEHHS.
Hanpuknan, 3’ennanns 3 6a3010 JaHUX, 3’€IHAHHS COKETIB, IOTOKIB abo IHiIiai3allis BeJIUKUX I'padidHux
00’€KTIB, TAKUX K MIPUMTH ab0 pacTPOBi 300pakeHHs. ¥ JIEAKAX CATYAIAX, BAKOPUCTAHHS IIPOCTOTO ITYJLy
00’ekriB (gKi He 3ajexkarh Bij 30BHIHIX pecypciB, a TLIbKU 3afiMalOTh IaM’dTh) MOXKE BUSBUTUCS Heede-
KTHUBHUM 1 IPUBEJE 10 3HUKEHHS [IPOILYKTHUBHOCTI.

1.1. MopopxysansHi natepHn npoektysanHs (Creational) 19
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Liarpama UML

® WorkerPool
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Kop

Bu moxkere smaiitu meit kox ma GitHub

WorkerPool.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Pool;
use Countable;

class WorkerPool implements Countable
{
/% *
* 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) ;
}
}
22 Po3pin 1. Patterns
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1.1.5 MpotoTtun (Prototype)

Mpu3sHayeHHs

Jonomarae yHUKHYTH BUTPAT Ha CTBOpPEHHs 06’€KTiB y cranmapTHuii croci6 (new Foo()), a HaToMicTh cTBO-

PIOE MMPOTOTHI 1 MOTIM KJIOHYE HOTO.

Mpuknagn

e Besnki o6csirn ganux (Hanpukiaas, crsoputu 1000000 psinkie y 6a3i ganux Bigpasy depes ORM).

Oiarpama UML

@ BookPrototype

GEi-al'Ein:-n:-kF'rn:-t- yPE

Kogp,

Bu moxkere smaiitu meit kox ma 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()
{
}
}
24 Po3pin 1. Patterns
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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 MNpocrta Pabpuka (Simple Factory)

Mpu3sHayeHHsn

SimpleFactory y npukiani auxkde, e narepa «IIpocra @abpukas.

Bona Bigpisusierbes Big Crartuynol @abpuku THM, IO BJIACHE HE € cMamuyHoi. TakuM YUHOM, BU MOXKETE
marTu 6e3s1iu Gpabpuk 3 pisHuMu napamerpamu. [Ipocra dpabpuka 3aBxKau nmoBuHHa OyTu Kpaiow 3a Craru-

qny habpuky!

1.1. MopopxysansHi natepHn npoektysanHs (Creational)
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Liarpama UML

LCJ
)

driveTo(destination)

LCJ
)

createBicycle()

Kogp,

Bu moxkere 3naiiTu meit kox ma 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 Opunak (Singleton)

IIe BBakaeTbcsa autu-narepuoMm! Ij1si Kpalimoi TeCTOBAHOCTI Ta CyNMPOBOAXKEHHSI KOy BUKOPH-
crosyiite In’ekuito 3anexuocri (Dependency Injection)!

1.1. MopopxxysansHi natepHun npoektysanHs (Creational) 27
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Mpu3sHayeHHs

Jl03BoJIsie MICTUTH JIUIIIE O/IMH €K3eMILIAP 00’€KTa B IOIATKY, STKe 00pObIATHME BCl 3BepHEHHS, 3a00POHAI0YN
CTBODIOBATH HOBUN €K3EMILISAD.

Mpuknagn

e DB Connector ajist miak/rodeHds 10 6a3u JaHUX
e Logger

e Config Manager

Threads Handling

Baokysanus daiiny B porpami (e summe oxuH y ailuiosiii cucremi 3 OHOYACHIM JOCTYIIOM JI0 HHOTO)

Oiarpama UML

@ singleton
P & instance

@
o
L
)

Kog,

Bu moxkere 3naiitu neit kox na GitHub

Singleton.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Creational\Singleton;
use Exception;

final class Singleton

{
private static 7Singleton $instance = null;
/% *
* gets the instance vta lazy initialization (created on first usage)
*/
public static function getInstance(): Singleton
{

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

if (self::$instance === null) {
self::$instance = new self();
}
return self::$instance;
+
VAT

* 15 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()
{
}
VAZ:
* prevent the instance from being cloned (which would create a second instance of,
—1it)
*/
private function __clone()
{
}
/**
* prevent from being unserialized (which would create a second instance of tt)
*/
public function __wakeup()
{
throw new Exception("Cannot unserialize singleton");
}
}
Tecr

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();

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

$secondCall = Singleton::getInstance();

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

1.1.8 Cratuyna ®abpuka (Static Factory)

Mpu3sHayeHHs

TToni6buo mo AbstractFactory, et narepH BUKOPUCTOBYETHCS JJIsi CTBOPEHHSI PSAJLY 3B’sI3aHUX a00 3aJI€IKHUX
0o0’ekTiB. Pizaums mixk num mrabsionom i abcrpaktauM Pabpukoro mossirae B ToMy, mo Crarmana Dabpu-
Ka BUKOpUCTOBYE Juire oguH Crarudauilt MeTo, mob cTBopuTH Bei jomycrumi Tumu o6’ekriB. Ileit meror,
3a3BUYail, Ha3uBaeTbcs «factory» abo «build».

Diarpama UML

format(input)

format(input) format(input)

factory(type)
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Kop

Bu moxkere smaiitu meit kox ma 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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(continued from previous page)

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

}

FormatNumber.php

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

class FormatNumber implements Formatter

{
public function format(string $input): string
{
return number_format ((int) $input);
}
}
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->assertInstanceOf (FormatNumber: :class, StaticFactory::factory('number'));
}
public function testCanCreateStringFormatter()
{
$this->assertInstance0f (FormatString: :class, StaticFactory::factory('string'));
}

public function testException()

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

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

StaticFactory: :factory('object');

1.2 CrpykTypHi natepHu npoektyBaHHs (Structural)

Ilig gac po3pobku mporpamuoro 3abesnedenns, CTPYKTYpPHI MaTePHU MPOEKTYBAHHS CIPOILYIOTH IIPOEKTY-
BaHHS MIJIAXOM BUSIBJIEHHST IIPOCTOTO CHOCODY peastidariil BiaHocwH Mixk cyb’ekTaMu.

1.2.1 Apantep (Adapter / Wrapper)

Mpu3sHayeHHs

IIpuBecTn necrammapTHUil 00 He3pyUHUH iHTepdeiic AKOTOCh Kaacy B iHTepdeiic, CyMicHMI 3 BAIIIIM KOJIOM.
A tanrep 7103B0OJISIE KJIacaM IIPAIIOBATA PA30M CTaHIAPTHUM YMHOM, 10 3a3BUYail HE BUXOJUTDH Yepe3 HeCy-
MiCHICTh iHTepdeiiCciB, HAIAIYN JIJIsi IOI'O MPOIIAPOK 3 iHTepdeiicoM, 3pydHUM i KJIEHTIB, CAaMOCTIITHO
BUKOPHUCTOBYIOYN OPUTIHAJbHUI iHTEpdEiic.

Mpuknagn

e Ajanrep Ki€HTCHKUX 6ibIioTEK AjIst pobOTH 3 GazaMu JTaHUX

® HOpMAJI3YBATHU JaHI KIJIBKOX Pi3HUX BeO-CEpBICiB, B OMHAKOBY CTPYKTYpPY, HiOM BU mpaIfoere 3i cTaH-
JAPTHUM CepBiCOM
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Oiarpama UML

Book

getPage()
open()

turnPage|

EBookAdapter
PaperBook

eBook
page

__construct(eBook)

turnPage|
turnPage()

getPage()
open()

open()

getPage()

Kop

Bu moxkere 3naiiTu meit kox ma 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

34
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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] %s 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)

36 Poznin 1. Patterns




19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

20

21

22

23

DesignPatternsPHP Documentation, Peni3z 1.0

(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
use
use
use

DesignPatterns\Structural\Adapter\PaperBook;
DesignPatterns\Structural\Adapter\EBookAdapter;
DesignPatterns\Structural\Adapter\Kindle;
PHPUnit\Framework\TestCase;

class AdapterTest extends TestCase

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

(continued from previous page)

1.2.2 Micr (Bridge)

Mpu3sHayeHHsa

BimokpemuTn abcrpaxkiiiro Bin i1 peastizariii, oT>Ke BOHI MOXKYTh 3MiHIOBATHUCA HE3aJI€XKHO OJIMH BiJ[ OHOIO.

38
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Oiarpama UML

implementation

__construct(printer)

setimplementation(printer)

get()

format(text)

format(text) format(text)
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Kop

Bu moxkere smaiitu meit kox ma 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');
}
}

1.2. CrpykrypHi natepHu npoektyBaHHs (Structural) 41
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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 KomnonysanbHuk (Composite)

Mpu3sHayeHHsa

Bzaemoyiist 3 iepapxigHO0O I'PYIIOK0 06’€KTIB TaK CaMo, siK 1 3 OKPEMO B3ATHM €K3eMILISIPOM.
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Mpuknagn

e Exzemiuisip kitacy Form o06pobiiste Bci cBol estfemenTr (DOpME, SK TI€ OWH €K3eMILIAD. | KoM BUKJIU-
kaerbca Meron render (), Bin mepebupae Bl o4ipHi eeMeHTH 1 BUKInkae ix Biacamii render ().

Oiarpama UML

Renderable

render()

TextElement Form

InputElement text elements

render() __construct(text) addElement(element)

render() render()

Kogp,

Bu moxkere 3naiiTu meit kox ma GitHub

Renderable.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\Composite;
interface Renderable

{

public function render(): string;

}

Form.php

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

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

(continues on next page)
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* a tree of components.
*/
class Form implements Renderable
{
/**
* Quar Renderable[]
*/

private array $elements;

VAT

(continued from previous page)

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

—representation
* of the form.
*

* from the outside, one will not see this and the form will act like a single,

—object instance
*/
public function render(): string

{

$formCode = '<form>';

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

3

return $formCode . '</form>';

}

public function addElement (Renderable $element)
{
$this->elements[] = $element;
}
}

InputElement.php

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

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

TextElement.php

44
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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

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

)

1.2.4 lMepeTtBoptoBay pavux (Data Mapper)

Mpu3sHayeHHs

IleperBopioBau Jlanux - 1e maTepH, KUl BUCTYIIAE B POJIi TTOCEPETHUKA TSI TBOHAIIPABIIEHO] Iepeaati MixK
HOCTIHUM CXOBHUINEM JaHUX (YacTo, PeJIsIiiHOl 6a3u NAaHWX) Ta IOJAHHS JAHUX y mam’siTi (1ap JoMeHy,
IO BXKE 3aBAHTAYKEHO 1 BUKOPUCTOBYETbCHA It JIOTI9HOI 06po6Ku). Mera narepuy B TOMy, 100 TpUMaTH
MIOJAHHS JAHUX y IMaM’aTi Ta MOCTifiHe CXOBUINE JAHUX HE3aJeKHUMM OIWH BiJ OIHOIO i Bia camMoro mepe-
rTBoproBada ganux. [lap ckiagaerbesa 3 oxuoro abo Guibire mapper-a (abo 06’€KTIB J0CTYILy 10 JAHUM),
BiAMOBIAIbHUX 3a mepeaady manux. Peastizanii mapper-iB pisHATbCS 110 MpU3HAYEHHSI. 3arajbHi mapper-u
MOXKYTbh 00POOJISITH BCUIIAKI THIIM CYTHOCTEl JJOMEHIB, a BUIiIeH] mapper-u 6y1e 00pobiaTu onux abo Kirbka
KOHKPETHUX THIIIB.

Ku1rouoBuM MOMEHTOM I1HOIO TIaTepHy, Ha BiaMiny Bin Axkrusaoro 3amnucy (Active Records) e re, mo moznenn
manux ciainye [punnuny exaunol signosigaasaocti SOLID.

Mpuknagn

e DB Object Relational Mapper (ORM): Doctrine2 suxkopucrosye DAO uix nazsoio «EntityRepository»
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Liarpama UML

email
username
fromState(state)

getUsername()

e
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[
()

getEmail()
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findByld(id)

mapRowToUser(rov

000 0

Kog,

Bu moxkere 3naiiTu meit kox va GitHub

User.php

data
find(id)

<?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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// 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");

}
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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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 Oekopatop (Decorator)

Mpu3sHayeHHs

JuHaMigHO 107a€ HOBY (DYHKITIOHAIBHICTD JI0 €K3eMILISIPIB KJIACIB.

Mpuknagn

e Web Service Layer: Tekopatopn JSON ta XML ana REST cepsicis (y npomy BUNajky, 3BU9aitHoO,

TIJIBKY OJMH 3 HUX MOXKe OyTH JI03BOJIEHNI]).
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Liarpama UML
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BookingDecorator DoubleRoomBooking

booking calculatePrice()

construct(booking) getDescription()

WiFi ExtraBed
PRICE PRICE

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

Kop

Bu moxere smaiitu meit kox ma GitHub

Booking.php

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

interface Booking

{
public function calculatePrice(): int;
public function getDescription(): string;
}
BookingDecorator.php

1.2. CrpykTtypHi natepHu npoektyBaHHs (Structural)
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<?php
declare(strict_types=1);
namespace DesignPatterns\Structural\Decorator;

abstract class BookingDecorator implements Booking
{
public function
{
+

_construct (protected Booking $booking)

DoubleRoomBooking.php

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

class DoubleRoomBooking implements Booking

{

public function calculatePrice(): int

{

return 40;

}

public function getDescription(): string

{

return 'double room';

}

ExtraBed.php

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

class ExtraBed extends BookingDecorator

{

private const = 30;

public function calculatePrice(): int

{

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

}

public function getDescription(): string

{

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

WiFi.php

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

class WiFi extends BookingDecorator

{
private const = 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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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 BnpoBag>xenHs 3anexHocti (Dependency Injection)

Mpu3sHayeHHs

st peastizanii cyiabo3B’si3anol apxitekTypu. 1106 orpumaTyu 6ljiblile TECTOBAHUN KO/, IO CYIIPOBOIZKYETHCS
Ta POBIIUPIOETHCS.

BukopucrtaHus

O06’ekT DatabaseConfiguration BupoBa KyeThcst B DatabaseConnection i ocranHiit orpumye Bee, mo oMy
HeobOxigHo 31 3minHOl $config. Bes DI, koudiryparis Oyje crBopena Ge3nocepesabo B Connection, 1mo He
Jyzke o0pe I TeCTYBaHHsI Ta po3inupeHHs Connection, TOMY IO OB SI3y€ Il KJacu OE3MOCEPeTHbBO.

Mpuknagn

e The Doctrine2 ORM BukopucroBye BripoBaizkeHHst 3a/IezKHOCTI HAIPUKJIA JJIsi KOH(MIrypariii, sika
BIIPOBa/XKY€ThCsI B 00’eKT Connection. Jljist 1mijieii TecTyBaHHs, MOXKHA JIETKO CTBOPUTU MOK 00’€KTa
KoHMIrypariil Ta BIpoBaauTu #oro B 06’ekt Connection, miMiHUBIIN OPUTIHAJIHHUIA.

e VY baraTbox (peliMBOpKax Bxke € KoHTeitHepnu s DI, ski cTBOpIOIOTH 06’€KTH Yepe3 MacuB 3 KOHMDI-
I'ypali€io Ta BUPOBARKYIOTH Ty/IH, jie lie oTpibHo (Hanpukiaa y Konrposepn).
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Kop

Bu moxkere smaiitu meit kox ma 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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{
}

public function getDsn(): string

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

return sprintf (
Yhs:hsQ@hs:%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 ®acap (Facade)

Mpu3sHayeHHs
The primary goal of a Facade Pattern is not to avoid you having to read the manual of a complex API. It’s
only a side-effect. The first goal is to reduce coupling and follow the Law of Demeter.

Dacay upusHaUEHU IS O KJIEHTa Ta IiCUCTEMU MIJISIXOM BIIPOBAJKEHHs OaraTbox (aJjie iHoIl TiibKu
oznHOrO) iHTepdeiicin, i, 3BUUAiHO, 3MEHITIEHHST 3araJbHOI CKIIAIHOCTI.

e Daca,1 He 3aD0POHSIE TPAMUIT JOCTyI 70 mijgcucreMu. [IpocTo BiH pobuTh HOTo mpocTimie i 3po3yMisiire.
e Bu moxere (i Bam BapTo) MaTu Kijbka dacasis mjis ofHiel migcucreMu.

Ocpb uomy xopommwmii dacaj He MICTUTh CTBOPEHHs eK3eMILIIPIB Kjaci (new) Bcepeauni. fkio Bcepemuui
dacary cTBOpIOIOTHCsT 06’€KTH 1151 peaizariii KOXKHOro Metoy, 1e He Pacas, ne Byzisenbauk abo [AGcrpa-
krHa|Crarnana|[Ipocra] @abpuka [a6o Pabpuunuii Meros].

Kpammuit dacanr #e micTuTh new abo KOHCTpPYKTOpa 3 type-hinted mapamerpamu. fAximo Bam HeoOXigHO CTBO-
PIOBATH HOBI €K3eMILIAPU KJIACIB, B TAKOMY BHUIAJIKY Kpaie BUKOpucTtoByBaTu QabpuKy sK apryMeHT.

58 Po3pin 1. Patterns



© W N o o A W N e

DesignPatternsPHP Documentation, Peni3z 1.0

Oiarpama UML

Facade

0S

bios
turnOn()
turnOff()

construct(bios, 0s)

Bios OperatingSystem

waitForKeyPress() halt()

launch(os) getName()
powerDown()

execute()

Kogp,

Bu moxere 3naiitu neit kox na GitHub

Facade.php

<?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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{
}
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:

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

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

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

/** @noinspection PhpParamsInspection */

$facade = new Facade($bios, $os);
$facade->turnOn() ;

:class);

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

1.2.8 Tekyunii intepdpeiic (Fluent Interface)

Mpu3sHayeHHs

IMucaTy Koz, SIKWIi JIEFKO YUTAETHCS, sIK PEUEHHST Y IPUPOHIN MOBI (Ha KINTAJT yKPATHCHKOI UM aHTHHACHKOT).
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61




© W N e o A W N e

DesignPatternsPHP Documentation, Peni3z 1.0

Mpuknagn

e Doctrine 2 Query Builder npaitoe mpubsim3so Tak camo, K IPUKJIA]] HAXKIE.

o PHPUnit BukopucroBye tekyunii inTepdeiic, mobd cTBOpPOBaTH HmiACTaBHI 00’€KTH.

Diarpama UML
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Kog

Bu Mmozkere 3maiiTu neit kox na 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)
)
}
}
Tecr

Tests/FluentInterfaceTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Structural\FluentInterface\Tests;

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

class FluentInterfaceTest extends TestCase

{
public function testBuildSQL()

(continues on next page)
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{
$query = (new Sql())
->select(['foo', 'bar'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 Jlerkosarosuk (Flyweight)

Mpu3sHayeHHsa

Jist 3MeHIeHHsT BUKOPUCTAHH TTaM ATi JIerkoBaroBUK poO3ijise K MOYKHA OibIiie TmaMm’saTi MiXK aHaJIori-
qanMu 00’ ekTamu. [le HEOOXiTHO, KOJIM BUKOPUCTOBYETHCSI BEJIMKA KIJIBKICTh 00’€KTIB, CTAaH SIKMX HE CHJIBHO
Bipi3HSAETHCA. 3BUYAWHOI MPAKTUKO € 30epiraHHs CTaHy y 30BHIIIHIX CTPYKTypax i mepemaBaTd IX B
00’€KT-JIETKOBATOBUK, KOJIN HEOOX1THO.

64 Po3pin 1. Patterns




Bow N =

DesignPatternsPHP Documentation, Peni3z 1.0

Oiarpama UML

Text

render(extrinsicState)

Character Word

name name
__construct(name) __construct(name)

render(font) render(font)

TextFactory

charPool

count()

get(name)

create(name

Kog

Bu mozkere 3HaiiTu meit ko na GitHub

Text.php

<?php
declare(strict_types=1);

(continues on next page)
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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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{
// 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
{
VEZ:
* 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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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'
b b b b b b b b b s b b b
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 3amicHuk (Proxy)

MpusHayeHHs

CrBopuru inTepdeiic B3aeMOomil 3 OYIb-IKIM KJIACOM, KUl BayKKO UM HEMOXKJINBO BUKOPUCTOBYBAaTU B OpU-

TiHAJILHOMY BUTJISJI.

Mpuknagn

e Doctrine2 BUKOpHCTOBYE IPOKCI myist peasizamii Maril dbpeiiMBopKy (HaIpuK/IaL, Jjid Jiegadol iHimia-
Jizarii), B ToO#l 9ac 9K KOPUCTYBad MPAIOE 31 CBOIMU BJIACHMMH KJIACAMHU CyTHOCTel i Hikosm He Oyje

BUKOPHUCTOBYBATH IIPOKCI.
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Liarpama UML

deposit(amount)

getBalance()

transactions

deposit(amount)

getBalancel)

balance

getBalance()
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Kop

Bu moxkere smaiitu meit kox ma 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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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 Registry

MpusHaveHHs

s peasizarii meHTpasizoBaHoro 36epiranas 00’€KTIiB, IO YACTO BUKOPUCTOBYIOTHCH y BCHOMY JIOJATKY,
K IPABUJIO, PEaJi3yeThbCsl 3a JIONOMOroK abCTPaKTHOrO KJjacy TiAbKu 31 crarmdHuMu Merozamu (abo 3a
moroMororo mabsony Singleton). ITam’sitafire, mo e BBOAUTH IIOGAJBHUN CTaH, SIKOTO CJIIJ yHUKATH. Bu-
kopuctosyitre Dependency Injection 3amicts Registry.

Oiarpama UML

Registry

allowedKeys

services
LOGGER

set(key, value

get(key)

Service
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Kop

Bu moxkere smaiitu meit kox ma 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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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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* OrunInSeparateProcess

*/
public function testThrowsExceptionWhenTryingToGetNotSetKey ()
{

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

Registry: :get (Registry: :LOGGER) ;

1.3 MosegiHkosi natepHu npoektyBaHHs (Behavioral)

TloBe1inKOBiI TaATEPHY MPOEKTYBAHHS BU3HAYAIOTH 3araJibHi 3aKOHOMIPHOCTI 3B sI3KiB Mi2K 00’€KTaMu, 110 pea-
JIIByIOTh JaHi marepau. JlorpuMaHHs uX Ma0JIOHIB 3MEHIILYE 3B’ sI3HICTh CHCTEMU Ta IIOJIETTIIYE KOMYHIKAII0
MixK 00’€KTaMu, IO MOKPAIILYE THYYKICTh IPOrPAMHOTO IPOILYKTY.

1.3.1 NMaxuytoxok BignosigansHocTtelr (Chain Of Responsibilities)

Mpu3sHayeHHs

TlobymyBaru sanIoKOK 00’€KTIB [isi 0OPOOKM BUKJIMKY B IOCJIJOBHOMY MOPSAKY. KO oauH 00’€KT He
MOZKe BIIOPATHUCH 13 BUKJIUKOM, BiH JIEJIEI'YE BUKJINK HACTYITHOMY Y JIAHITIOXKKY TOIIO.

Mpuknagn
e (bpeiiMBOPK JjIst JIOTYBAaHHS, /i€ KOXKEH eJIEMEHT JIAHITIOTA CAMOCTIHO BUPIIIye, 0 POOUTH 3 TIOBiIOM-
JIEHHSIM 71l JIOTYBaHHSI.
e binbTp ciamy

o Kemysanns: neprmit 06’€KT € eK3eMILIsIpOM, Hanpukia,r, inrepdeiicy Memcached. Akimo 3amnuc y kemri
BizicyTHIil, BUKJIUK JiesleryeThes inTepdeiicy 6a3n JaHux.
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Liarpama UML

&) Handler

append{handler) G Reguest
handle{req)

processing(req)

Kog

Bu Mmozkere 3maiiTu neit kox na GitHub

Handler.php

<?php

declare(strict_types=1);

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

abstract class Handler
{
public function
{
}

_construct (private 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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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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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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$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 Komanga (Command)
MpusHaveHHs

TukamncysmoBaru miro Ta i1 mapamerpn

Ipunycrumo, y Hac € 06’ektu Invoker (Komanmup) ta Receiver (Bukonaseup). Ileit marepn Bukopucro-
By€ peaJiizariiio intepdeiicy «Komammar, 1mob BUKINKATA AKUACH MeTO/, BUKOHABIS BUKOPUCTOBYIOUHU JIJIsT
nporo Bimomuit Komarmuposi meron execute()». Komanaup npocro 3Hae, Mo MOTPIGHO BUKJIMKATH METOJ
“execute()”, st 0OPOOKKM KOMaHIM KJI€HTa, HE PO3OUPAIOINCH y JeTalax peaiizamil Bukonasus. Bukomna-
Beb Bimokpemsennii Big Komamaupa.

Hpyrum acriekToM 116010 marepry € meton undo(), sKuit CKacoBye JIiio, MO BUKOHYETHCsI METOIOM execute().
Komanan TakoK MOXKyTh OyTr 06’€THAHI B OLIBIT 3arajbHi KOMAHIN 3 MiHIMAJIHLHAM KOIiIOBAHHSIM-BCTABKOIO
Ta TOKJIaIAI0YNCh Ha KOMIIO3UINIO TIOBEPX YCIIAIKYBAHHSI.

Mpuknagn

e TexcToBuil pemakToOp: BCi MOl € KOMaHIaMu, IKi MOXKYTH OyTH BiJiMiHeHO, BUOYIOBAHO B MEBHY IIO-
CJIJIOBHICTD 1 30epekKeHo.

® BeJIMKI YTWITH JiJI KOMAHIHOIO psijika (HAanpukjiai, Vagrant) BUKOPUCTOBYIOTH BKJIAJIEHI KOMAHIH
JJIsI TIOMiJIy PI3HUX 3aBJAHbL Ta YIAKOBKH 1X y «MOIYIi», KOXKEH 3 SIKHX MOXKe OyTH peasi3oBaHuil 3a
ponomororo narepay «Komanmas.
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Oiarpama UML

Command Receiver

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

HelloCommand

UndoableCommand output

undo() __construct(console)

execute()

AddMessageDateCommand

output
__construct(console)
undo()

execute()

Invoker

command
setCommand(cmd)

run()

Kogp,

Bu moxkere snaiitu meit kox ma 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)

82 Poznin 1. Patterns




26

27

28

29

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

DesignPatternsPHP Documentation, Peni3z 1.0

(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;

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

class Invoker

{

private Command $command;

VAT
* 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() ;

3

Tect

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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$invoker->setCommand (new HelloCommand($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
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1.3.3 IntepnpetaTop (Interpreter)

Mpu3sHayeHHs

s nesikol MoBU mabJIOH ONUCYE HOr0 rpaMaTWKy 3a JIOINOMOrorn TepMmiHiB «TepMmiHanpHUil cuMBOI» Ta
«HeTrepminaabauit ciMBOIT», & TAKOXK OIACYE IHTEPIIPETATOP PEUEHb, CTBOPEHUX 33 JOTOMOIOI0 JTAHOI MOBH.

Mpuknagn

e InTepnperarop 6iHapHOI (JBIHKOBOI) JIOTIKH, y SIKOMY KOKEH THUII JIOTTIHOT onepariii BUSHAUEHO y CBOEMY
BJIACHOMY KJaci.

Oiarpama UML

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

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

Kogp,

Bu moxere smaiitu meit kox ma GitHub

AbstractExp.php

o

<?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;

VEZ:
* This TerminalEzpression
*/
class VariableExp extends AbstractExp
{
public function __construct(private string $name)
{
}
(continues on next page)
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(continued from previous page)

public function interpret(Context $context): bool

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

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Interpreter;

VAL
* Thts NoTerminalEzpression
*/
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;

VAT
* This NoTerminalEzpression
*/
class OrExp extends AbstractExp
{
public function
{
}

public function interpret(Context $context): bool

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

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

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

Tecr

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);
// 4 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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}

(continued from previous page)

$this->assertTrue($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);

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

$this->assertTrue($resultl, 'A B must true');
// $expl C
$exp2 = new AndExp($expl, $this->c);

$result2 = $exp2->interpret($this->context);

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

1.3.4 IvepaTtop (lterator)

Mpu3sHayeHHs

3pobutu 06’eKkT iTepoBaHUM, 100 BiH BUTVISIAB SIK KOJIEKINis 00 €KTiB.

Mpuknagn

e crTpiukoBuii mepebip dailty, sIKuil mpejcTaBaeHuil y BUIIAAl 00’€KTa, 10 MICTUTb PSIIKH, IO TEXK €
ob’ekramu. O6pobIOBaY OyIe 3aIyIeHnil MoBePX BCiX 06’eKTiB.

Mpumirtka

Cranmapraa 6i6mioreka PHP SPL Busnauae inrTepdeiic Iterator, sikmii g00pe HiAXOAUTH I IUX Ili-
geit. Takoxk BaMm Moxke 3HajoOWTHCH peasizyBaru iHTepdeiic Countable, 106 [103BOJIMTH BHUKJIMKATH
count ($object) y Bamomy itepoBanomy 006 €KTi.
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Liarpama UML

e
0
0
)
@
L)
@
L)
@

rewind()

BooklistReverselterator
bookList
currentBook

__construch(bookList)

Kog

Bu Mmozkere 3maiiTu neit kox na GitHub

Book.php

Book
author
tithe

__construct(tite, author)

getAuthorandTitle()

books
getBook{bookMumberToGet)
a |:| |:| 1

remo k(bookToRemave)

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

class Book

{

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

{

}

public function getAuthor(): string

{

return $this->author;
}
public function getTitle(): string
(continues on next page)
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(continued from previous page)

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

BookList.php

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

use Countable;
use Iterator;

class BookList implements Countable, Iterator
{
/**
* 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) ;
}
public function count(): int
{
return count($this->books) ;
}

public function current(): Book
{

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

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]);
}
}
Tecr

Tests/IteratorTest.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\Iterator\Tests;
use DesignPatterns\Behavioral\Iterator\Book;

use DesignPatterns\Behavioral\Iterator\BookList;

use PHPUnit\Framework\TestCase;

class IteratorTest extends TestCase

{
public function testCanIterateOverBookList ()
{
$bookList = new BookList();
$bookList->addBook(new Book('Learning PHP Design Patterns', 'William Sanders'));
$bookList->addBook(new Book('Professional Php Design Patterns', 'Aaron Saray'));
$bookList->addBook (new Book('Clean Code', 'Robert C. Martin'));
$books = [];
foreach ($bookList as $book) {
$books[] = $book->getAuthorAndTitle() ;
(continues on next page)
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}

(continued from previous page)

by
$this->assertSame(
1
'Learning PHP Design Patterns by William Sanders',
'Professional Php Design Patterns by Aaron Saray',
'Clean Code by Robert C. Martin',
1,
$books

)

public function testCanIterateOverBookListAfterRemovingBook()

{

}

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

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

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

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

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

)3

public function testCanAddBookToList ()

{

}

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

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

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

public function testCanRemoveBookFromList ()

{

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

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

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

(continues on next page)
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1.3.5 MocepeaHuk (Mediator)

MpusHaveHHs

Ileit marepu mo3BOJIsi€ 3HU3UTH 3B A3HICTH 0€3J1iUi KOMIIOHEHTIB, IO TPAIOTh cribHo. O6’ekTaM Oiibire
HEMAae MoTpeby BUKJIUKATHU OJUH OjiHOTO Gesmocepeinbo. 1le xopora anbrepratuBa Criocrepiradesi, Ko y
Bac € “IleHTpaJsbHa JIOTiKa  Ha KITaaT KoHTposepa (axe He B cenci MVC)

Bci komnonenTu (3sani «Kosern») o6’eanyrorbest B inrepdeiic Mediator i ne mobpe, ToMy mo B pamkax
OOII, «crapuii Apyr Kpale HOBUX JIBOX>.
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Oiarpama UML

Mediator

getUser(username)

UserRepositoryUiMediator
ui

userRepository

printinfoAbout(user)

getUser(username)

Colleague

mediator

construct(userRepository, ui)

setMediator(mediator)

Ui

outputUserinfo(username)

UserRepository

getUserName(user)

1.3. Mosepinkosi natepHun npoektysaHus (Behavioral)
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Kop

Bu moxkere smaiitu meit kox ma 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
98 Po3pin 1. Patterns
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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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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 3Himok (Memento)

Mpu3sHayeHHs

ITarepH Hajae MOKJIUBICTD BiAHOBATH OG’€KT y #i0ro IonepenHboMy CTaHi (CKacyBaTH 0 3a JOIOMOIOI0
BIJIKaTy /10 HOIEPEIHBOrO CTaHy) abo OTPUMATH JOCTYII JI0 CTaHy 00'€KTa, He PO3KPHUBAIOYH HOro peaJiizaliiio
(To6ro. cam 06’eKT HE TIOBUHEH MaTh (DYHKIHOHAIBHICTD JIJIsl IOBEPHEHHST IIOTOYHOIO CTAHY ).

ITa6ion 36epirau peasizyerbcs Tphoma o6’ekramu: «TBopuem» (originator), «Omuikymnom» (caretaker) i
«Oxoponenp» (memento).

SHIMOK - 116 00’€KT, SIKUil 36epicae KOHKpeMHUl 3HIMOK CMaHY ITeAKOro 00’€KTa UM Pecypey: PsjIKd, Y-
cJa, MACHBY, €K3eMILIIpa KJacy i Tak Jaji. YHIKaJIbHICTb y JAHOMY BHUIIAJKY Ma€ Ha yBasi He 3a00pOHY
Ha ICHyBaHHS OJHAKOBUX CTaHIB y PI3HUX 3HIMKAaX, a Te, IO CTAH MOXKHA BUTATTH y BUIJIsIII HE3AJIEXKHOI
kormii. Byas-skuit 06’ekr, 1o 36epiraeTbest B 3HIMOK IOBHHEH OYTH ITOBHOIO KOINEI BUXITHOTO 00’€KTa, a He
nocuiIaHHAM Ha Buxignuii 06’ekr. Cam 06’ekT 3HIMOK € «Hernpo3opuM 06’ekToM» (TOIl, SKUil HIXTO He MOXKe
i He OBUHEH 3MIiHIOBATH).

Teopenp - 11e 00’€KT, SIKMil MICTUTh y OOl aKTyaJIbHUIl CTaH 30BHIIIHLOIO 00’€KTa CTPOro 3aJaHoro THIry*
i BMi€ CTBOPIOBATH YHIKAJbHY KOIIO I[bOTO CTaHy, MOBepTarodu 11, 0bropuyty B 00’ekT 3HiIMOK. TBOpeIb He
3Ha€ icropil 3Min. TBOpIO MOXKHA MPUMYCOBO BCTAHOBUTU KOHKPETHHI CTAaH 330BHI, sdKa Oyae BBaXKATHUCA
aKTyaJIbHOIO. TBOpEINb MOBWHEH MOA0ATH TPO Te, MO0 Ieit cTaH BiAMOBimaB Ty O0’€KTa, 3 AKUM HOMY
J103BOJIeHO TiparoBaTy. TBopens Moxke (aJsie He 3060B’st3anuii) MaTH Oy/Ib-AKi METO/IHU, ajie BOHU HE MOAHCYMb
amiHumu 3bepestcenuti cman 06’exma.

OmikyH kepye icmopicto 3HiMki6 cmanie. BiH MoxKe BHOCUTH 3MiHM 710 00’€KTY, IpUiiMaTH pimreHHs 1po 30e-
PEXKEeHHs CTaHy 30BHIMHBOr0 06’ekTa y TBopI,BuMaraTn Bigx TBOPIsT 3HIMOK ITOTOYHOTO CTaHY, a00 IPUBECTH
cran TBopIg y BIAMOBIAHICTD 10 CTaHy SIKOTOCH 3HIMKA 3 iCTOpII.
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Mpuknagn

e 3epHO reHepaTopa TMCeBIOBUIAIKOBUXINCET.
e Cran KiHIIEBOIO aBTOMATY

e KonTposb nmpomikaux cranisB ORM mojiesii niepest 36epekeHHsIM

Oiarpama UML

validStates

state

STATE_CREATED
STATE_OPENED
STATE_ASSIGNED
STATE_CLOSED
ensurelsValidState(state)
__toString()

e
o
o
®
2
é
é
)
o

cJ

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

close()

saveToMemento()

restoreFromMemento(memento)

getState()

90006000 0
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Kop

Bu moxkere smaiitu meit kox ma 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

(continues on next page)

{
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)
102
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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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}
public function saveToMemento(): Memento
{
return new Memento(clone $this->currentState);
}

public function restoreFromMemento(Memento $memento)
{

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

(continued from previous page)

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

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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$ticket->restoreFromMemento ($memento) ;

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

1.3.7 Null object (Null Object)

Mpu3sHayeHHs
NullObject ue 1mabsion 3 kauru Banan YoTuprox, aje cxema, sika 3’sIBJISEThCS JJOCUTH YaCTO, 00 BBAYKATHCS
nmatepHoM. BoHa Mae TakinepeBaru:

e KiieHTCHKMIT KO CIIPOIILY€ThCs

e 3MeHIIIye MAHC BUKJIIOUEHDb Yepe3 HyaboBi mokaxkunku (1 momuiok PHP pisHoro piest)

e Memrie 101aTKOBUX YMOB - 3HAYUTH MEHIIE TECT KeHciB

Meronu, ski moBeprarorh 00’ekT abo Null, matomicrs moBuuHI mOBepHYTH 00’¢KT NullObject.
NullObjectre cuporrnenuii popMagbHII KO, 0 ycyBae HeoOximuicTh nmepesipku if (!is_null($obj)) {
$obj->callSomething(); }, 3aminroroun i1 Ha 3BUuaiiHUI BUKINK $obj->callSomething() ;.

Mpuknagn
e Null logger a6o null output s 36epekeHHsS CTAHIAPTHOIO CIIOCOOY B3aeMOil MiK 00’€KTaMu, HABITH
SKINO BOHU He MMOBUHHI HIiIOTO POOUTH
e null handler y nmarepni Jlaniroxka 060B’s13KiB

e null command y narepui Komana

1.3. Mosepinkosi natepHun npoektysaHus (Behavioral) 105




DesignPatternsPHP Documentation, Peni3z 1.0

Oiarpama UML

PrintLogger NullLogger

log(str) log(str)

Service

logger

__construct(logger)

doSomething()
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Kop

Bu moxkere smaiitu meit kox ma 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.
wnull(), instead just use it

7S_

$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') ;
$service->doSomething() ;

}

(continued from previous page)

1.3.8 Cnocrepiray (Observer)

Mpu3sHayeHHs

st peanizanii my6ikanil/minmucKkn Ha MOBEJIHKY 00’€KTa, Mmopa3sy, Koiau 06’eKT «Subject» 3MiHtoe cBiit
cran, npukpimieni 06’ektu «Observers» OyayTh mosigomiteni. IlaTTepH BUKOPUCTOBYETHCH, 06 CKOPOTUTH
KIJIbKICTH TI0B’si3aHUX Ge310CepeIHb0 00’€KTIB 1 3aMiCTh ILOr0 BUKOPUCTOBYE ciabkuii 38’130k (loose coupli-

ng).

Mpuknagn

e Cucrema 4Yepru MoBiIOMJIEHb CIiocTepirae 3a depramu, 1mob Bimobpaxkaru nporpec y GUI

Mpumitka

PHP nanae npa cranmaptHi inrepdeiicn, ki MOXKYTh JIOMOMOITH peastidyBaru el mabson: SplObserver ta

SplSubject.

Oiarpama UML

email

observers
attach(observer)
detach(observer)

changeEmail(email)

e
0
0
o
()
()
)

notify()

© SplObserver
@) B update(subject)

changedUsers
update(subject)
getChangedUsers()
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Kop

Bu moxkere smaiitu meit kox ma 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;
public function __construct()
{
$this->observers = new SplObjectStorage();
}
public function attach(SplObserver $observer): void
{
$this->observers->attach($observer) ;
}
public function detach(SplObserver $observer): void
{
$this->observers->detach($observer) ;
}
public function changeEmail(string $email): void
{
$this->email = $email;
$this->notify ) ;
}
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 Cneuudikauin (Specification)
MpusHayeHHs

Bynye 3posyminmit onuc 6i3nec-npaBuii, Ha BifIOBIIHICTE SKUM MOXKYTh OyTHu nepeBipeni o6’ ektu. Kommosn-
THH Kiac crierudikaril Mae onuH MeTos, 3BaHuil isSatisfiedBy, skuit moBeprae true abo false B 3asmexxHO
BisT TOTO, YN 3a/I0BOJIbHSIE JaHuil 006’€KT crerudikarrii.

Mpuknagn

e RulerZ

Liarpama UML

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

Bu moxkere smaiitu meit kox ma 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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*/
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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declare(strict_types=1);
namespace DesignPatterns\Behavioral\Specification;

class AndSpecification implements Specification
{
VAT
* 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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$this->assertTrue($notSpec->isSatisfiedBy (new Item(150)));
$this->assertFalse($notSpec->isSatisfiedBy(new Item(50)));

1.3.10 Cran (State)

Mpu3sHayeHHs
TuKarcysitoe 3MiHY IOBEIIHKMA THUX CAMHX METOJIIB 3aJIe?KHO Bijl craHy o0’ekta. lleit marepH JI01oMoxKe BU-

TOHYEHUM CIIOCOOOM 3MIHUTH TIOBEIIHKY O0’€KTa IIiJl 9ac BUKOHAHHS HE BJAIOYNCH 0 BEJUKUX YMOBHUX
orepaTopis.

Oiarpama UML

status(status)

Status()

o

'Y
DY
07
O

__construct()

el
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Kop

Bu moxkere smaiitu meit kox ma 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());

}

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());

1.3.11 Crpareris (Strategy)
Tepminonoris:

e Konrekcr
o Crpareris

o Konkperna crpareris

Mpu3sHayeHHs

1106 posminuTu cTparerii Ta OTpUMATH MOXKJINBICTH MIBUIKOIO IEPEMUKAHHS MiK HUMHI. TakoxK Ieil maTepH

€ TapHOIO aJIbTEPHATUBOIO YCIAIKyBaHHs (3aMiCTh PO3IIUPEHHs abCTPAKTHOIO KJIAcy).

Mpuknagn

e CopryBaHHS CIIHCKY O0’€KTIB, OJHA CTpaTerisg COPTYE 3a JAaTolo, iHMma 3a id

® CIIPOCTUTH IOHIT TECTyBaHHS: HAIIPUKJIAJ IIePEMUKAHHS MiK (hailsTOBUM CXOBHUIIEM Ta CXOBUIIEM B OIT€-

paTuBHINl TaM’aTi
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Oiarpama UML

Comparator

compare(a, b)

DateComparator IdComparator

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

Context

comparator

__construct(comparator)

executeStrategy(elements)

Kop,

Bu moxkere 3maiitu meit kox ma GitHub

Context.php

<?php
declare(strict_types=1);

namespace DesignPatterns\Behavioral\Strategy;

(continues on next page)
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class Context

(continued from previous page)

{
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
{
$aDate = new DateTime($al['date']);
$bDate = new DateTime($b['date']);

return $aDate <=> $bDate;

1.3. Mosepinkosi natepHun npoektysaHus (Behavioral)
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IdComparator.php

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

class IdComparator implements Comparator

{
public function compare($a, $b): int
{
return $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],
] )
[
[['id' => 3], ['id' => 2], ['id' => 111,
['id' => 1],
Jg
1;
}
public function provideDates()
{
return [
[
[['date' => '2014-03-03'], ['date' => '2015-03-02'], ['date' => '2013-03-
(continues on next page)
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[['date' => '2014-02-03'], ['date' => '2013-02-01'], ['date' => '2015-02-

—01'11,
['date' => '2013-03-01'],
1,
[
-02'11,
['date' => '2013-02-01'],
1,
1;
}
/**
* @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);

1.3. Mosepinkosi natepHun npoektysaHus (Behavioral)
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1.3.12 Wabnouunin Metop (Template Method)

Mpu3sHayeHHs

Ta6srornMit MeTO, 1e TOBEJIHKOBU TIATEPH MIPOEKTYBAHHSI.

MoxK/IMBO, BU CTHKAJINCS 3 IMM BKe OaraTo pasi. Imes mossirae B Tomy, 00 TO3BOJIATHU CITAIKOEMIISTM
abCTPAKTHOIO KJIACY IEPEBU3HAYUTU IIOBEIIHKY AJIPOPUTMIB OaThbKiIBCHKOI'O KJacy.

Ak y «FOJIJ'IiBy,ZLCI)KOI\ly HpI/IHL[I/Il'Ii»Z «He ):LBBOHin HaM, MU caMi BaM IIOIBBOHUMO». KJIaC HE BUKJIMKAETHCA
MiIKJIacCaMU, aJjie HABIAKW: MIIKJIaCH BUKJIUKAThCA O0aTbkoM. fK? 3a J0MOMOrorn Meroiy B O6ATBKIBCHKIi
abCTpaKINil, 3BUIaifHO.

TamuMu ciioBaMu, Iie KapKac ajropuTMy, skuii pobpe miaxoauTh s 6i6stiorek (y dbpeliMBOpKax, Halpu-
kiax). Kopucrysad npocro peasizye yTOUHIOIOUI METO/IM, a CYLHEPKJIAC POOUTH BCIO OCHOBHY pOOOTY.

ITe mpocruii criocid i3o/r0BaTH JIOTIKY y KOHKPETHI KJIaCH Ta 3MEHIIUTHU KOIIIACT, TOMY BH IIOBCIOJIHO 3YCTpi-
HeTe HOro y TOMY YH IHIIOMY BHIJIAI.
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Liarpama UML

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

o
®
9
)
)
)
)

@ Beachjourney O CityJourney

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

Kop

Bu moxere snaiitu meit kox ma GitHub

Journey.php

<?php

declare(strict_types=1);

namespace DesignPatterns\Behavioral\TemplateMethod;
abstract class Journey

{

(continues on next page)
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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)
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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 Biasigysau (Visitor)

Mpu3sHayeHHs

ITa6sron «BinsimyBau» BuKOHYe omepariii HaJi 00’ €KTaMu iHIIX KJIaciB. ['0JIOBHOIO MeTO0 € 30epesKeHHsI IO Ii-
JIy CIPSIMOBAHOCTI 3aB/IaHb OKPEMUX KJIACiB. ¥ I[bOMY KJIaCU 3000B’s13aHi BUBHAYNTH CIEIiaIbHAN KOHTPAKT,
106 ZI03BOJIUTH BUKOPHUCTOBYBaTH 1X Binsimysauam (MeTom «npuitHaTH posib» Role::accept y IPUKJIALI]).

KonTpakT, g mpaBuio, 1e abCTpakKTHHU KJIac, ajge BU MOXKeTe BUKOPUCTOBYBATH YUCTHIH inTepdeiic. Y mpoMy
BUIIAJIKY, KOXKEH BiJ[BiJ[yBad ITIOBUHEH caM BUOMPAaTH, SIKUI METO/[[ IOCUJIAEThCS Ha BiJBioyBada.
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Oiarpama UML

RoleVisitor

visitUser(role)

visitGroup(role)

RecordingVisitor

visited

getVisited()

visitUser(role)

visitGroup(role)

Role

accept(visitor)

Group User

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

getName() getName()




20

21

22

23

24

25

26

27

28

29

DesignPatternsPHP Documentation, Peni3z 1.0

Kop

Bu moxkere smaiitu meit kox ma 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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$role->accept ($this->visitor);
$this->assertSame($role, $this->visitor->getVisited() [0]);

1.4 JopaTtkoBo

1.4.1 JNlokaTtop Cnyxb6 (Service Locator)

Ileit 1m1a6/10H BBa>KA€ThC aHTHU-IIATEPHOM !

Hexto BBaxkae Jlokarop Ciry:x6 anTu-natepHoM. Bin mopyriye npusin insepcii 3aexkuocreit (Dependency
Inversion principle)) 3 ma6opy npunnunis SOLID. Jlokarop Cityk6 NpuxoBye 3aJ1€KHICTH JAHOTO KJacy 3a-
MiCTh IXHBOT'O CIIJIBHOIO BUKOPUCTAHH:, K Y BUNAIKY absiony Buposajzkenns 3asexuocri (Dependency
Injection). VY pasi 3MiHN JaHUX 3aJIE2KHOCTEN MU PHU3UKYEMO 3JjaMaTh (BYHKIHOHAJ KJIACiB, Kl X BUKOPH-
CTOBYIOTH, YHACIIOK YOr0 YTPYIHAETHC HiATPUMKA CUCTEMU.

MpusHaveHHs

s peastizanii cs1ab03B’s13aHOT apXiTeKTypH, 1mo0 OTPUMATH T0OpPEe TECTOBAHUIA KOJI, IO CYIPOBOIKYETHCSH
i posmuproernest. [Tarrepn In’eknia 3amexxuocreit (DI) i marepu Jlokarop Ciyx6 - 1e peasizaris narepay
Tusepcist kepysanns (Inversion of Control, IoC).

Bukopucrtanusa

3 «Jlokaropom Ciry:k0» BH MOKETE 3apeecTpyBaTH CepBic i IeBHOro inrepdeiicy. 3a IOIOMOromw0 iH-
Tepdeiicy B MoxkeTe oTpuMaru 3apeectposanuii Cepsic 1 BUKOpUCTOBYBaTH HOro B Kjacax MpOrpamu, HE
3HAIOYU Horo peasizarii. Bu Mmoxkere HajamTyBaTh Ta BOpoBaguTu 00’eKT Service Locator Ha moyaTkoBoMy
eTarli CKJIQJIaHHs TPOrPaMHU.
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Oiarpama UML

Servicelocator

Instantiated

services

addClass(class, params)

has(interface)
addInstance(class, service

get(class)

Service

LogService
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Kop

Bu moxkere smaiitu meit kox ma 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 Peno3uTopiii (Repository)

Mpu3sHaveHHs

Tocepennuk MizK piBHAME 00JIACTI BU3HAYEHHs (CXOBUINA) Ta PO3NOALLY Janux. Bukopucrosye inrepdeiic,
CXOXKUiT Ha, KOJIEKIIIT, 711 JOCTYIy 10 06’€KTiB 001acTi BusHadents. Pemo3uropiit inkamcy/ioe Habip 00’ €KTiB,
110 30epirafoThest y CXOBUIMI JAHUX, 1 Omepariil, Mo BUKOHYIOThCSA HAJ HUMU, 3a0e3MeTIyI0vn OiIbIn 06’ €KTHO-
Opi€EHTOBaHE IOJAHHSI PeaJIbHUX JIaHUX. Pero3uTopiii TakoxkK Iepeciiijlye MeTy JOCSTHEeHHs! IIOBHOI'O ITOJILIY
Ta, OJJTHOCTOPOHHBOI 3AJIEZKHOCTI MiXK PIBHSIMU 00JIaCTI BUSHAYEHHSI Ta, PO3IOIIIY JTAHUX.

Mpuknagn

e Doctrine 2 ORM: y Hiit € Repository, sikuii € crojnydsor JaHkow MiK Entity Ta DBAL i micturs
METO/IM JIJISI OTPUMAHHSI 00’ €KTIB.

e Laravel Framework
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Liarpama UML

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

text __construct(persistence)

title generateld()

save(post) ensurelsValid(id)

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

getTitle()

Kog,

Bu moxere 3naiitu neit kox na GitHub

Post.php

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

class Post

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

(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

) {
}
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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namespace DesignPatterns\More\Repository\Domain;
use InvalidArgumentException;

VEZ:

* This is a perfect example of a value object that is 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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* 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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{
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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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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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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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());
}
}
148 Poznin 1. Patterns




DesignPatternsPHP Documentation, Peni3z 1.0

1.4.3 CyTHicTb-ATpubyT-3Ha4veHHs

ITarrepu CyrHicTb-ATpubyT-3HaUEHHST BUKOPUCTOBYETHCS s peaizaril mojeni EAVua PHP

Mpu3sHayeHHs
Mogenb Cyrricrb-Arpubyr-3uadenns (EAV) - ne Mozesb qaHux, IpU3HAUEHA JJIsl ONUCY CYTHOCTEH, y sIKUX

KiIbKicTh aTpulyTis (BJIACTHBOCTEl, TAPAMETPIB), M0 XapAKTEPU3yIOTh iX, MOTEHIIHO BEJIMKa, ajie Ta Kijlb-
KiCTh, SIKa PeaJIbHO OyJ/ie BUKOPUCTOBYBATUCS B KOHKPETHiil CyTHOCTI, BITHOCHO MaJa.

Oiarpama UML

Attribute Value

values name
name attribute

__construct(name) __construct(attribute, name)

toString() __toString()
getValues()

addValue(value)

Entity

values
name

__construct(name, values)

__toString()
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Kop

Bu moxkere smaiitu meit kox ma 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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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

declare(strict_types=1);

namespace DesignPatterns\More\EAV\Tests;

use DesignPatterns\More\EAV\Attribute;
use DesignPatterns\More\EAV\Entity;
use DesignPatterns\More\EAV\Value;

use PHPUnit\Framework\TestCase;

class EAVTest extends TestCase

{

public function testCanAddAttributeToEntity(): void

{

$colorAttribute = new Attribute('color');
$colorSilver = new Value($colorAttribute, 'silver');
$colorBlack = new Value($colorAttribute, 'black');

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

$entity = new Entity('MacBook Pro', [$colorSilver, $colorBlack, $memory8Gbl) ;

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

— (string) $entity);

}

}
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