


* YTO Takoe aKeHepuKkn 1 3a4eM OHNS
* Kake ecTb Moaxoab! K peanm3aunn O>KeHepuKoB<e

* Kak coenatb PHP-gp>xeHepukn Ha PHP<
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CunbHaa/cnatada tmnmsaaynms

CunbHasa (Java) Cna6asa (PHP)

var foo = 0; $foo = 0;

foo = "string";// ouwunbka $foo = 'string';// usmeHeHme TMNa

if("string" = true) {// ouwnbka if('string'== true) {//npeobpa3oBaHue
System.out.print("ok"); echo 'ok';

+ I




Ctatnyeckasa/gnHammyeckasa tmnmnsaunsa

CrtaTtundeckas (Java)
7 N 7

N\
Y
A\
Y

Write Code —>» Compile |—>»| Deploy |[—> Run

& J ¥ . % & %

OunHamudeckas (PHP)

e N e A r A

Write Code —>»| Deploy [—»| Compile |—> Run
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CmewaHHas Tunusauua (PHP)

<?php

function test(): void {// owmbka KoMAUNALUY
return 1;

}




PHP — pnHaMmnuyecknn
cnaéoTnnmnanpoBaHHbIN
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[lpoBepKkn TMNOB HA YPOBHEe fAA3blKa
[TncaTtb/4ynTtaTtb KOA rnpouwe
<?php

// developer
function pay($account, $amount) {}

// user
$receipt = pay($account, $amount);




[lpoBepKkn TMNOB HA YPOBHEe fAA3blKa
[TncaTtb/4ynTtaTtb KOA rnpouwe
<?php

// developer
function pay(Account $account, int $amount): Receipt {}

// user
$receipt = pay($account, $amount);




CTatTnyeckmnm aHanns Kkoga

(Psalm/PHPStan/Phan/IDE)

Write Code

7

Deploy

2\

7

\\

Compile
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\\

N

Run

)

@ PHP Russia
2022



AHHOTAUNWN

<?php

[ **

* @param Account $account
* @param int $amount

* (@return Receipt

*/

function pay($account, $amount) {}
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3auyeM Hy>KHa Tunnsauna B PHP?

* MPOBEPKU TUMOB Ha YPOBHE A3blKa
* NMncaTb Ko npotue

* yTaTb KOO NpolLle

* cTAT4ecKkM aHanmns

* aHHOTaLMKM MOryTyCcTapeBaTh
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[[pe Mmo>XKHO ncnonb3oBaTtb TUMDbI®

<?php
class UserService
{

private Repository $repository;

public function create(string $name): User {}

}

12




Konnexkumnm

<?php

class UserCollection

.{

[ **
* @param User[] $users

*/

public function set(array $users): void {}
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Konnexkumnm

<?php

class UserCollection A
public function add(User $user): void {}
}
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Konnekumnm

* UserCollection
* DogCollection
* CatCollection

* BirdCollection
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O>keHepukn

<?php

class Collection<T> A
public function add(T $value): void {}
}
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O>keHepukn

<?php

$userCollection = Collection<User>();
$userCollection—add(new User());

$dogCollection = Collection<Dog>();
$dogCollection—add(new Dog());

$catCollection = Collection<Cat>();
$catCollection—add(new Cat());

$birdCollection = Collection<Bird>();
$birdCollection—add(new Bird());
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[Toaxonbl K peann3aumm pokeHepunKkosB

* type erasure
* relfication

* monomorphization
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Type erasure

Ho [Mocne

<?php <?php

class Container<T> { class Container {

private T $data; private $data;

public function __construct(T $data){} public function __construct($data){}

} }

$container = new Container<int>(1); $container = new Container(1);
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Type erasure

Ho

<?php
class Container<T> {
public function foo($data) {
T::staticFunction();
$object = new T(Q);
if($data instanceof T) {

}

[Tocne
<?php

class Container {
public function foo($data) {
::staticFunction();
$object = new ();
if($data instanceof ) {

}

20




Type erasure

+ NpocTasa peanmsaumns

+ MNpoBepKa TNMoB Ha CTadlnin CTaTNHeCKOINo aHas/in3a Uin
KOMIMNJTALU NI

- OorpaHmnMyeHHoOe NMCrioJib3oBaHMe A>XXKeHepPpMKOB B KOOe

- HeT TnoB oXkeHeprkos B runtime (reflection)
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Monomorphization

[Tocne

Ho

<?php <?php

class Container<T> { class ContainerForInt {
private T $data; private int $data;

public function __construct(int $data){
$this—data = $data;

public function __construct(T $data)d{
$this—data = $data;

} }

} F

$intContainer = new Container<int>(1); $intContainer = new ContainerForInt(1);
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Monomorphization

+ NpocTasa peanmsaumns
+ MO>XHO MO/THOCTbBIO MCMNOMb30BAaTb AXXEeHepukn B Koae

+ NpoBepKa TUMNOB Ha CTaANM CTaATUYeCKOro aHanmsa,
KOMMmMAaunmm n runtime

- TpebyeT AONOMHUTENbHOW NaMATK

- HeT TnoB aXkeHeprikos B runtime (reflection)
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Reification

Ho [Mocne

<?php <?php

class Container<T> { class Container<T> A

private T $data; private T $data;

public function __construct(T $data){} public function __construct(T $data){}

} }

$container = new Container<int>(1); $container = new Container<int>(1);
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Reification

+ HET orpaHn4YeHmnsa NCrnosib30BaHNAa AXKEHEePUKOB B Koae
+ TUMbI OXKEHEePUKOB €CTb B runtime (reﬂeotion)

+ NpoBepKa TUMNOB Ha CTaANM CTaATUYeCKOro aHanmsa,
KOMMmMAaunmm n runtime

- C/IO>XKHAasA peannsauns
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[Toaxonbl K peann3aumm pokeHepunKkosB

type erasure [monomorphization reification

CJ/TIOKHOCTDb

CVHTaKCIunC

cTaT. aHaJ/iN3

compile checks

runtime checks

MNaMATb

reflection




[Tpo6nemMbl peannsaumnm
mpkeHepukos B PHP
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Bpema nposepku tTnnos B PHP

100

100%
L BN S .

Class Mixed Array Without type




CuHTakecumc

<?php
const FOO = 'FOO';
const BAR = 'BAR';

var_dump(new \DateTime<F00, BAR>('now'));// DxeHepuk
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CuHTakecumc

<?php
const FOO = 'FOO';
const BAR = 'BAR';

var_dump( (new \DateTime < F00) , ( BAR > 'now') );// Ha camoM pene HeT
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CuHTakecumc
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CuHTakcuc (Bison)

line:
%empty
|  expr { printf("%d", $1); }

4

expr:

TOK_NUMBER { $$ = $1; }
| expr '+'" expr { $$ = $1 + $3; }
| expr '-'" expr { $$ = $1 - $3; }

4
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CuHTakecumc

Kopa AST

<?php
Expr_Assign(
var: Expr_Variable(
name: a
)

expr: Scalar_Int(
value: 1
)
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CunHTtakcuc (Parser)

7 N 7 S s N 7 N

ND-SrC nikic/ nikic/ mrsuh/
PP php-parser php-ast php-ast

\ J \ J \ J \ J

7 l N 7 l 3 7 l N 7 i N
Bison YACC extension FFI

(LALR/GLR) (LALR)

\ J \ J \ J \ J
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Herotoebin RFC

<?php
class Traversable<T> { ... }

class A {}
class B extends A {}

if(Traversable<B> instanceof Traversable<A>) {
echo 'ok';
}
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MHoOro koga onsa NameHeHn
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CyuwecTtByouwmne peweHns Ha PHP
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Template Annotations

<?php

[*%

* @template T

*/

class MyContainer {
/*% @var T «*/
private $value;

/** @param T $value =%/

public function setValue($value) {}
}

38




Template Annotations

* type erasure
* He MeHdeT CMHTAKCKC a3bika
* A>KEeHepUuKW/WabnoHbl NMUWYTCH Yepes aHHOoTaunn

* TIPOBEePKNM TUTMOB MPONCXoOAT NP CTaTN4eCKOM aHasin3e
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spatie/typed

<?php
$list = new Collection(T::bool());

$1ist[] = new Post(); // TypeError
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spatie/typed

*He MeHdAeT CMHTaKCUNC A3blka

* MOXXHO CcO34aTb onpefeneHHbI CrnMCoK, HO ero HeMb34
yKazaTb B Ka4ecTBe Tuna nepemMeHHowu

* MPOOBEePKN TUTMOB NMPONCXOoOAT BO BPpeMH runtime

PHP Russia
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TimeToogo/PHP-Generics

<?php
class Maybe {

public function SetValue(__TYPE__ $value) {}
}

$maybe = new Maybe\stdClass();
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TimeToogo/PHP-Generics

* monomorphization

* HE MeHSAEeT CUHTaKCUC A3blka

* creHepupoBaHHble kf1acchl coxpaHatoTea B OC
* HY>XHO MCMOMIb30BaTb BCTPOEHHbIVN autoloader

* MPOBEPKU TUMOB NPONCXOOAT BO BpeMd runtime
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ircmaxell/PhpGenerics

<?php
class Item<T> {
protected $item;

public function setItem(T $item){}
}

$item = new Item<\stdClass>;
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ircmaxell/PhpGenerics

monomorphization

noaBs/ieH HOBbIV CMHTAKCUC

CreHepurpoBaHHble Kacchl 3arpy>atTca Yyepes eval()

HeoOBXoOMMMO NCMOMNb30BAaTb BCTPOEHHbLIN autoloader

NPOBEPKM TUMNOB NMPONCXOAAT BO BpeMda runtime

45
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Kak caenatb PHP-p>xeHepukn Ha PHP?

* 1O6AaBNTb HOBbIVI CUHTAKCUC
* HATW MecCcTa UCMo/1Ib30BaHUNSA I>KeHeprhkKoB B KOAOE

* reHepunpoBaTb KOHKPETHbIE KTacCbhl HA OCHOBE K/1aCcCOoB
n>xkeHepurkos (monomorphization)

* NoArpy>aTb CreHepunpoBaHHble KlaCcCbhbl BMECTO
OpPUTrMHabHbIX

PHP Russia
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HoBbin cnHTakcuc nikic/php-parser

optional_generic_params:

/* empty */ { $$

| '<' generic_params '>' { $$

NULL: }
$2; };

generic_params:
generic_param { init($1); }
| generic_params ',' generic_param { push($1, $3); }
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HoBbin cnHTakcuc

Kon AST

<?php )
Stmt_Class(
name: Identifier(
name: BoX
)

generics: [T]

namespace App;
class Box<T> {
private ?T $data = null;

public function set(T $data){}
}

48




[eHepauna ¢annos

new Generic<string>(); ]~
[ new Generic<int>(); }}»[ class Generic<T>{ }; ]
new Generic<float>(); ]~

—

]
[

new GenericForString(); class GenericForString{ };| I
[

I

i

[

new GenericForint(); class GenericForint{ }; |1

]

[

i

[

I

]

[

—

[new GenericForFloat(); }J—»[class GenericForFloat{ };]
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3arpyska ¢annos

{
"autoload": {

"nsr-4": {
"App\\": ["CaChe/","SPC/"]
}
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3arpyska ¢annos
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3arpyska ¢annos

index.php cache/Usage.php

<?php <?php

require_once '/vendor/autoload.php'; namespace App;

class Usage

{

$usage = new App\Usage();
$usage—run();
public function run() : void

{
}.

$box = new \App\BoxForString();
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mrsuh/php-generics

composer dump-generics -v

Generating concrete classes

- App\BoxForString

- App\Usage
Generated 2 concrete classes 1n 0.062 seconds, 16.000 MB memory used

composer dump-autoload
Generating autoload files
Generated autoload files

php index.php
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Hackonbko 6bICTpO paboTaeT

* KOHKPETHbIe K/1TaCChl reHepupyloTca 3apaHee, 1 X MOXXHO
KOLWMPOBAaTb

* yeM B0/iblle KOHKPETHbIX K/ITaCcCOoB, TEM 60/blUEe TPAaTUTCH
BpeMeHW Ha X MoaK/ItoYeHe N MPpOoBepKY TUMOB, a Tak>XKe
naMaTuy Ha UX XpaHeHne
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Henb3a ncnonbszoesartb 63 composer autoload
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Reflection

Tynbl gKeHeprKoB HegoCTYMHbI B runtime
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[Topaep>kka cnHTakcuca IDE

PhpStorm

* HEe Nogaep>XXmMBaeT CUHTAKCUC OXKEHEePUKOB
* He nMeeT paboTatruwero niarnHa LSP

* OT Nogaep>kkn Hack otkasanumchb

VSCode
* ecTb nogaep>xka LSP

* eCcTb NnarmH ana Hack
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