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processUser (1) ;

function processUser (User Suser) {

// some implementation



TYPE SAFETY

processUser ;

function processUser (User Suser) {

// some implementation
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class Queue {

public function add( $Sitem): void {..}

public function getNext () {..}



class Queue {

public function add(? S$item): void {..}

public function getNext():7? {..}



Squeue = getQueue(); // Returns Queue

Suser = $queue->getNext () ;

processUser (Suser); // Hope it’s a User

function processUser (User Suser): void {..}



TYPE SAFETY

Squeue = getQueue(); // Returns Queue

Suser = $queue->getNext () ;

processUser (Suser); // Hope it’s a User

function processUser (User Suser): void {..}

@daveliddament



TYPE SAFETY

Squeue = getQueue(); // Returns Queue

Suser = $queue->getNext () ;

processUser (Suser); // Hope it’s a User

function processUser (User Suser): void {..}

@daveliddament



TYPE SAFETY

Squeue = getQueue(); // Returns Queue

Suser = $queue->getNext () ;

processUser (Suser); // Hope it’s a User

function processUser (User Suser): void {..}

@daveliddament



class TypedQueue {

private string $type;

private Queue S$queue;

public function  construct(string $type) {

Sthis-> type = Stype;

Sthis->queue new Queue () ;

}

public function add(Sitem): wvoid ({

if ('is a($item, S$this->type, true)) throw TypeError () ;
Sthis->queue->add (Sitem) ;

}

public function getNext () ({

return Sthis->queue->getNext () ;



class TypedQueue

private string $type;
private Queue S$queue;
public function  construct(string $type) {

Sthis-> type = Stype;

Sthis->queue new Queue () ;

}

public function add(Sitem): wvoid ({

if ('is a($item, S$this->type, true)) throw TypeError () ;
Sthis->queue->add (Sitem) ;

}

public function getNext () ({

return Sthis->queue->getNext () ;
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class TypedQueue ({
private string $type;

private Queue S$queue;

public function  construct(string $type) {

Sthis-> type = Stype;

Sthis->queue new Queue () ;

public function add(Sitem): wvoid ({

if ('is a($item, S$this->type, true)) throw TypeError () ;
Sthis->queue->add (Sitem) ;

}

public function getNext () ({

return Sthis->queue->getNext () ;
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class TypedQueue {

private string $type;

private Queue S$queue;

public function  construct(string $type) {

Sthis-> type = S$type;

Sthis->queue new Queue () ;

public function add(Sitem): wvoid ({

if ('is a($item, S$this->type, true)) throw TypeError () ;

Sthis->queue->add ($item) ;

public function getNext() ({

return Sthis->queue->getNext () ;
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class TypedQueue ({
private string $type;
private Queue S$queue;

public function  construct|string $type)| {

Sthis-> type = S$type;

Sthis->queue new Queue () ;

}

public function add(Sitem): wvoid ({

Sthis->queue->add ($item) ;

}

public function getNext () {

return Sthis->queue->getNext () ;

@daveliddament }



SuserQueue = new TypedQueue (User: :class);



SuserQueue = new TypedQueue (User: :class);

SuserQueue->add (new User (“Jane”)) ;



SuserQueue = new TypedQueue (User: :class);

SuserQueue->add (new User (“Jane”)) ;

X

SuserQueue->add (“bob”) ;



SpersonQueue->add (new User (“bob”)) ;

Same code works for any type
Run time check

Static analysis check



TYPE SAFETY

SpersonQueue->add (new User (“bob”)) ;

Same code works for any type
Run time check

Static analysis check
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TYPE SAFETY

SpersonQueue->add (new User (“bob”)) ;

Same code works for any type
Run time check

Static analysis check
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TYPE SAFETY

SpersonQueue->add (new User (“bob”)) ;

Same code works for any type

Run time check
x Static analysis check
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class UserQueue {
private Queue $queue;
public function construct() ({
Sthis->queue = new Queue() ;
}
public function add (User $item): void {
Sthis->queue->add (Sitem) ;
}
public function getNext(): User {

return Sthis->queue->getNext () ;



class UserQueue {

private Queue $queue;

public function construct() ({
Sthis->queue = new Queue() ;

}

public function add (User $item): void {
Sthis->queue->add (Sitem) ;

}

public function getNext(): User {

return Sthis->queue->getNext () ;

@daveliddament



class UserQueue {

private Queue $queue;

public function construct() ({

Sthis->queue = new Queue() ;

public function add(User $item): void {
Sthis->queue->add (Sitem) ;

}
public function getNext(): User {

return Sthis->queue->getNext () ;

@daveliddament



class UserQueue {
private Queue $queue;
public function construct() ({

Sthis->queue = new Queue() ;

public function add(User $item): void {
Sthis->queue->add (Sitem) ;

}
public function getNext(): User {

return Sthis->queue->getNext () ;

@daveliddament



class UserQueue {

private Queue $queue;

public function construct() ({
Sthis->queue = new Queue() ;

}

public function add(User $item)|: void {

Sthis->queue->add ($item) ;

}
public function getNext () :| User |{

return Sthis->queue->getNext () ;

@daveliddament



TYPE SAFETY

SuserQueue = new UserQueue () ;

@daveliddament



TYPE SAFETY

SuserQueue = new UserQueue () ;

SuserQueue->add (new User (“Jane”)) ;

X

SuserQueue->add (“bob”) ;

@daveliddament



SpersonQueue->add (new Person (“bob”)) ;

Same code works for any type
Run time check

Static analysis check



SpersonQueue->add (new Person (“bob”)) ;

x Same code works for any type
Run time check

Static analysis check



TYPE SAFETY

SpersonQueue->add (new Person (“bob”)) ;

x Same code works for any type
Run time check

Static analysis check
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TYPE SAFETY

SpersonQueue->add (new Person (“bob”)) ;

X

Run time check
Static analysis check

Same code works for any type

@daveliddament



class Queue {

public function add( $Sitem): void {..}

public function getNext () {..}



class Queue <T> {

public function add( $Sitem): void {..}

public function getNext () {..}



class Queue <T> {

public function add(T $item): void {..}

public function getNext () {..}



TYPE SAFETY

class Queue <T> {

public function add(T $item): void {..}

public function getNext():T {..}
}

@daveliddament



TYPE SAFETY

SuserQueue = new Queue ();

@daveliddament



TYPE SAFETY

SuserQueue = new Queue<User>();

@daveliddament



TYPE SAFETY

SuserQueue = new Queue<User>();
SuserQueue->add (new User (“Alice”)) ;

SuserQueue->add (“bob”) ; )(
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TYPE SAFETY

SuserQueue new TypedQueue (User: :class);

SuserQueue new UserQueue () ;

SuserQueue new Queue<User> () ;

@daveliddament



TYPE SAFETY

DEJA VU?
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/** @return User[] */

function getUsers(): array;

foreach (getUsers () as Suser) ({

processUser (Suser) ;

function processUser (User Suser): void {..}



TYPE SAFETY

/** @return User[] */

function getUsers () : array;
foreach (getUsers () as Suser) ({

processUser (Suser) ;

function processUser (User Suser): void {..}

@daveliddament



TYPE SAFETY

/** @return User[] */

function getUsers(): array;

foreach (getUsers () as Suser) ({

processUser (Suser) ;

function processUser (User Suser): void {..}

@daveliddament



TYPE SAFETY

/** @return User[] */

function getUsers(): array;

foreach (getUsers () as Suser) ({

processUser (Suser) ;

function processUser (User Suser): void {..}

@daveliddament



TYPE SAFETY

/** @return User[] */

function getUsers(): array;

foreach (getUsers () as Suser) ({

processUser (Suser) ;

function processUser (User Suser): void {..}

@daveliddament



/** @param User[] Susers */

function processUsers (array Susers): void {..}

processUsers ([
new User (“Jane”),
“James”,

1)



TYPE SAFETY

/** @param User[] Susers */

function processUsers (array Susers): void {..}

processUsers ([
new User (“Jane”) ,
“James”,

1)
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TYPE SAFETY

/** @param User[] Susers */

function processUsers (array Susers): void {..}

processUsers ([
new User (“Jane”) ,
“James”,

1)

@daveliddament



TYPE SAFETY

/** @param User[] Susers */

function processUsers (array Susers): void {..}

processUsers ([

new User (“Jane”),

1)

@daveliddament



TYPE SAFETY

CAN WE ENFORCE THESE CHECKS?
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TYPE SAFETY

CAN WE ENFORCE THESE CHECKS?

“~ Psalm

Phan, PHPStan

Static Analyzer for PHP
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Psalm

k?php declare(strict_types = 1);

class User {
public function __construct(string $name) {3}

/** @param User[] $users */
function processUsers(array $users): void {
var_export($users);

processUsers([
new User('Jane'),
'James',

1);

-~

Psalm output (using commit 39a8227):

ERROR: InvalidArgument - 12:14 - Argument 1 of processUsers expects array<array-key, User>, array{o: User, 1:
string(james)} provided



Psalm

k?php declare(strict_types = 1);

class User {
public function __construct(string $name) {3}

/** @param User[] $users */
function processUsers(array $users): void {
var_export($users);

processUsers([
new User('Jane'),

'James',

1);

Psalm output (using commit 39a8227

ERROR: InvalidArgument - 12:14 - Argqument 1 of processUsers expects array<array-key, User>, array{0: User, 1:
string(james)} provided




|
processUsers(|[

new User('Jane'),

'James’',

1);

L
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TYPE SAFETY

HOW DO WE TELL STATIC ANALYSERS ABOUT GENERICS?

class Queue <[> {

public function add(T $item): wvoid {..}

public function getNext():T {..}

@daveliddamer}(



TYPE SAFETY

HOW DO WE TELL STATIC ANALYSERS ABOUT GENERICS?

/** @Qtemplate T */
class Queue {

public function add(T $item): wvoid {..}

public function getNext():T {..}

@daveliddamer}(



TYPE SAFETY

HOW DO WE TELL STATIC ANALYSERS ABOUT GENERICS?

/** @Qtemplate T */
class Queue {

/** @param T S$item */
public function add( $item): wvoid {..}

public function getNext():T {..}

@daveliddamer}(



TYPE SAFETY

HOW DO WE TELL STATIC ANALYSERS ABOUT GENERICS?

/** @Qtemplate T */
class Queue {

/** @param T S$item */
public function add( $item): wvoid {..}

/** @Qreturn T */
public function getNext () {..}

@daveliddamer}(



TYPE SAFETY

INSTANTIATING A GENERIC CLASS

/** @var Queue<User> $userQueue */

SuserQueue = new Queue () ;

@daveliddament



RECAP
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RECAP

class Queue() { .. }

@daveliddament



class Queue() { .. }

SuserQueue = new Queue () ;



RECAP

/** @Qtemplate T */
class Queue() { .. }

/** @var Queue<User> $userQueue */
SuserQueue = new Queue () ;

@daveliddament



RECAP

/** @Qtemplate T */
class Queue() { .. }

/** @var Queue<User> $userQueue */
SuserQueue = new Queue () ;

@daveliddament



RECAP

/** @Qtemplate T */
class Queue() { .. }

/** @var Queue<User> $userQueue */
SuserQueue = new Queue () ;

Psalm

@daveliddament
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class Business {

/** @return Employee[] */

public function getEmployees(): array {..}
}
function promote (Employee Semployee): void {..}

function welcome (string S$name): wvoid {..}

foreach (Sbusiness->getEmployees () as $name => Semployee) {
welcome (Sname) ;

promote (Semployee) ;



DEEP DIVE

class Business {

/** @return Employee[] */

public function getEmployees(): array {..}
}
function promote (Employee Semployee): void {..}

function welcome (string S$name): wvoid {..}

foreach (Sbusiness->getEmployees () as $name => Semployee) {

welcome (Sname) ;

promote (Semployee) ;

@daveliddament



DEEP DIVE

class Business {

/** @return Employee[] */

public function getEmployees(): array {..}

}
function promote (Employee S$Semployee): void {..}

function welcome (string S$name): wvoid {..}

foreach (Sbusiness->getEmployees () as $name => Semployee) {

welcome (Sname) ;

promote (Semployee) ;

@daveliddament



DEEP DIVE

class Business {

/** @return Employee[] */

public function getEmployees(): array {..}

}
function promote (Employee S$Semployee): void {..}

function welcome (string S$name): wvoid {..}

foreach (Sbusiness->getEmployees () as| $Sname => Semployee)| {

welcome (Sname) ;

promote (Semployee) ;
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DEEP DIVE

class Business {

/** @return Employee[] */

public function getEmployees(): array {..}

}
function promote (Employee S$Semployee): void {..}

function welcome (string S$name): wvoid {..}

foreach (Sbusiness->getEmployees () as| $Sname => Semployee)| {
welcome (Sname) ;

promote (Semployee) ;
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DEEP DIVE

class Business {

/** @return Employee[] */

public function getEmployees(): array {..}

}

function promote (Employee S$employee): void {..}

function welcome (string S$name): wvoid {..}

foreach (Sbusiness->getEmployees () as| $Sname => Semployee)| {
welcome (Sname) ;

promote (Semployee) ;

@daveliddament



DEEP DIVE

foreach($business->getEmployees() as $name => $employee) §
promote($employee);
welcome($name) ;

3
Psalm output (using commit add7cllL):

INFO: MixedArgqument - 21:12 - Argqument 1 of welcome cannot be mixed, expecting string

@daveliddament



class Business {
/** @return array<string,Employee> */
public function getEmployees(): array {..}
}
function promote (Employee S$employee) : void {..}

function welcome (string Sname): void {..}

foreach (Sbusiness->getEmployees () as $name => Semployee) {
welcome (Sname) ;

promote (Semployee) ;



DEEP DIVE

class Business {

/** @return array<string,Employee> */

public function getEmployees(): array {..}

}
function promote (Employee S$employee) : void {..}

function welcome (string Sname): void {..}

foreach (Sbusiness->getEmployees () as $name => Semployee) {
welcome (Sname) ;

promote (Semployee) ;
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DEEP DIVE

class Business {

/** @return array<string,Employee> */

public function getEmployees(): array {..}

}
function promote (Employee S$employee) : void {..}

function welcome (string Sname): void {..}

foreach (Sbusiness->getEmployees () as> Semployee) {

welcome (Sname) ;

promote (Semployee) ;

@daveliddament



DEEP DIVE

class Business {

/** @return array<string,Employee> */

public function getEmployees(): array {..}

}
function promote (Employee S$employee) : void {..}

function welcome (string Sname): void {..}

foreach (Sbusiness->getEmployees () as> Semployee) {
welcome (Sname) ;

promote (Semployee) ;

@daveliddament



DEEP DIVE

class Business {

/** @return array<string,Employee> */

public function getEmployees(): array {..}

}

function promote (Employee S$employee) : void {..}

function welcome (string Sname) :| void {..}

foreach (Sbusiness->getEmployees () as> Semployee) {
welcome (Sname) ;

promote (Semployee) ;

@daveliddament



DEEP DIVE

ARRAYS IN PHP ARE OVERLOADED

» List
» Map or Dictionary

» Shapes or Struts

@daveliddament



DEEP DIVE

ARRAY AS A LIST

0 1 2
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DEEP DIVE

ARRAY AS A LIST

0 1 2

» Keys are of type int
» Zero indexed

» Keys are consecutively numbered
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DEEP DIVE

ARRAY AS A LIST

0 1 2

» Keys are of type int string|[]

» Zero indexed

» Keys are consecutively numbered
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DEEP DIVE

ARRAY AS A LIST

0 1 2

» Keys are of type int string|[]

» Zero indexed array<string>

» Keys are consecutively numbered
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DEEP DIVE

ARRAY AS A LIST

0 1 2

» Keys are of type int string[]
» Zero indexed array<string>
» Keys are consecutively numbered array<int,string>

@daveliddament



DEEP DIVE

ARRAY AS A LIST

0 1 2

» Keys are of type int string|[]

» Zero indexed array<string>

» Keys are consecutively numbered array<int,string>

list<string>

@daveliddament



DEEP DIVE

ARRAY AS A LIST

0 1 2

» Keys are of type int string|[]

» Zero indexed array<string>

» Keys are consecutively numbered array<int,string>

list<string>

@daveliddament



DEEP DIVE

ARRAY AS A MAPS OR DICTIONARIES

IIBObII => BOB

@daveliddament



DEEP DIVE

ARRAY AS A MAPS OR DICTIONARIES

llBobll => BOB

array<string, User>

@daveliddament



DEEP DIVE

ARRAY AS A SHAPES OR STRUTS

Sperson =
‘name’ => ‘Dave’,
‘age’ => 21,
‘addresses’ => |
‘l some street, some town’,

‘2 another street, another town’

1,

@daveliddament



DEEP DIVE

ARRAY AS A SHAPES OR STRUTS

Sperson = class Person
‘name’ => ‘Dave’, {
‘age’ , public string $name;
‘addrex =x X public int $age;
‘l some street, some town’,

‘2 another street, another town’, /** @var string[] */

1, public array S$addresses;

@daveliddament



DEEP DIVE

GENERIC FUNCTIONS

/**

* dtemplate T
* @param T Svalue

* dreturn T
*/

function mirror (Sinput) { return S$input; }

@daveliddament



DEEP DIVE

GENERIC FUNCTIONS

/**

* dtemplate T
* @param T Svalue

* dreturn T
*/
function mirror (Sinput) { return S$input; }

@daveliddament



DEEP DIVE

GENERIC FUNCTIONS

/**

* (dtemplate T

* @param T Svalue

* dreturn T
*/

function mirror (Sinput) { return S$input; }

@daveliddament



DEEP DIVE

GENERIC FUNCTIONS

/**
* dtemplate T

* |Qparam T Svalue

* dreturn T
*/

function mirror (Sinput) { return S$input; }

@daveliddament



DEEP DIVE

GENERIC FUNCTIONS

/**

* dtemplate T

* @param T Svalue

*@return T
*/

function mirror (Sinput) { return S$input; }

@daveliddament
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DEEP DIVE

INFER TYPE

/**

* dtemplate T
* @param T Svalue

* dreturn T
*/

function mirror (Sinput) { return S$input; }

Svalue = mirror (5) ;

@daveliddament



DEEP DIVE

INFER TYPE

/**

* @template T
* @param T S$value

* dreturn T
*/

function mirror (Sinput) { return S$input; }

Svalue = mirror

@daveliddament



DEEP DIVE

INFER TYPE

/**

* @template T

* eparan(T $value ]

* dreturn T
*/

function mirror (Sinput) { return S$input; }

Svalue = mirror

@daveliddament



DEEP DIVE

INFER TYPE

/**

* dtemplate @
* @param(T $value ]

* dreturn T
*/

function mirror (Sinput) { return S$input; }

Svalue = mirror

@daveliddament



DEEP DIVE

INFER TYPE

/**

* dtemplate @

* @param T Svalue

* @return@
*/

function mirror (Sinput) { return S$input; }

= mirror (5) ;

@daveliddament



Susers = [new User (“Jane”), new User (“Bob”)]; // User][]

Suser = getFirst (Susers);

/**

* Qtemplate T
* @param array<T> Sitems

* Qreturn T
*/

function getFirst(array Sitems) {..}



DEEP DIVE

Susers = [new User (“Jane”), new User (“Bob”)]; // User][]

Suser = getFirst ;

/**

* Qtemplate T
* @param array<T> Sitems
* dreturn T
*/
function getFirst(array Sitems) {..}

@daveliddament



DEEP DIVE

Susers = [new User (“Jane”), new User (“Bob”)]; // User][]

Suser = getFirst ;

/**

* Qtemplate T
* @param array<T> Sitems
* dreturn T
*/
function getFirst(array Sitems) {..}

@daveliddament



DEEP DIVE

Susers = [new User (“Jane”), new User (“Bob”)]; // User][]

Suser = getFirst ;

/**

* Qtemplate T

* @param|array<T> Sitems

* Qreturn T
*/
function getFirst(array Sitems) {..}

@daveliddament



DEEP DIVE

Susers = [new User (“Jane”), new User (“Bob”)]; // User][]

getFirst ;

/**

* Qtemplate T

* @param|array<T> Sitems
+[eretumn =

*/
function getFirst(array Sitems) {..}

@daveliddament



/** Qtemplate T */
class Collection {

/** @param T[] Sitems */

public function construct($items) {..}

/** Qreturn T */

public function next() {..}

}

Scollection = new Collection([new User(..), new User(..)]):;

Suser = $collection—>next () ;



DEEP DIVE

/** @template T */

class Collection {
/** @param T[] Sitems */
public function construct($items) {..}

/** Qreturn T */

public function next() {..}

}

Scollection = new Collection([new User(..), new User(..)]):;

Suser = $collection—>next () ;

@daveliddament



DEEP DIVE

/** @template T */
class Collection {

/** @param T[] Sitems */

public function construct($items) {..}

/** Qreturn T */

public function next() {..}

}

Scollection = new Collection([new User(..), new User(..)]):;

Suser = $collection—>next () ;

@daveliddament



DEEP DIVE

/** @template T */
class Collection {

/** @param T[] Sitems */

public function construct($items) {..}

/** Qreturn T */

public function next() {..}

Scollection—>next () ;

Suser

@daveliddament



DEEP DIVE

/** @template T */
class Collection {

/** @param T[] Sitems */

public function construct($items) {..}

/** Qreturn T */

public function next() {..}

}
// No need for docblock

Scollection—>next () ;

Suser

@daveliddament



DEEP DIVE

/** QRtemplate T */
class Collection {

/** @param T[] Sitems */

public function construct($items) {..}

/** Qreturn T */

public function next() {..}

}
// No need for docblock

Scollection = new Collection([new User(..), new User(..)]):;

= Scollection—>next () ;

@daveliddament



DEEP DIVE

CLASS-STRING

class Person {..}

class DIContainer

{

/**
*

* @param string $className
* dreturn object
*/
public function make(string SclassName) : object {..}

}

Sperson = S$Sthis->diContainer->make (Person: :class);

@daveliddament



DEEP DIVE

CLASS-STRING

class Person {..}

class DIContainer

{

/**
*

* @param string $className
* dreturn object
*/
public function make(string SclassName) : object {..}

}

Sperson = S$Sthis->diContainer->make (Person: :class);
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DEEP DIVE

CLASS-STRING

class Person {..}

class DIContainer

{

/**
*

* @param string $className
* dreturn object
*/
public function make(string SclassName) : object {..}

}

Sperson = S$Sthis->diContainer->make (Person: :class);

@daveliddament



DEEP DIVE

CLASS-STRING

class Person {..}

class DIContainer

{

/**
*

* @param string $className
* dreturn object

*/

public function make(string SclassName) : object {..}

@daveliddament



DEEP DIVE

CLASS-STRING

class Person {..}

class DIContainer

{

/**

* Qtemplate T
* @param class-string<T> $className
* @Qreturn T
*/
public function make(string SclassName) : object {..}

}

Sperson = S$Sthis->diContainer->make (Person: :class);

@daveliddament



DEEP DIVE

CLASS-STRING

class Person {..}

class DIContainer

{

/**

*l dtemplate T
* dparam class-string<T> S$className

* Qreturn T
*/
public function make(string SclassName) : object {..}

}

Sperson = S$Sthis->diContainer->make (Person: :class);

@daveliddament



DEEP DIVE

CLASS-STRING
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}
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abstract class Repository {
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sperson = $this->person->findById(2) ;
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}
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class Animal { .. }

class Dog extends Animal {

public function bark(): void {..}

class Cat extends Animal ({

public function meow() : void {..}



/** QRtemplate T */

abstract class AnimalProcessor ({

/** @return class-string<T> */

public abstract function supports(): string;

/** @param T $animal */

public abstract function process(Sanimal): void;



DEEP DIVE

/** Qtemplate T */

abstract class AnimalProcessor ({

/** @return class-string<T> */

public abstract function supports(): string;

/** @param T $animal */

public abstract function process(Sanimal): void;

@daveliddament



DEEP DIVE

/** Qtemplate T */

abstract class AnimalProcessor ({

/** @return class-string<T> */

public abstract function supports(): string;

/** @param T $animal */

public abstract function process(Sanimal): void;

@daveliddament



DEEP DIVE

/** Qtemplate T */

abstract class AnimalProcessor ({

/** @return class-string<T> */

public abstract function supports(): string;

/** @param T $animal */

public abstract function process(Sanimal): void;

@daveliddament



/** (@extends AnimalProcessor<Dog> */
class DogProcessor extends AnimalProcessor ({
public function supports(): string ({
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public function process($animal) : void ({

Sanimal->bark(); // We know Sanimal is a dog
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WHY

1. COMMUNICATES ADDITIONAL TYPE INFORMATION

/** @param |array<string,Translation>| $translations */
function storeTranslations (array S$translations)| wvoid;
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WHY

USING GENERICS CAN HELP US WRITE MORE
UNDERSTANDABLE, ROBUST AND RELIABLE CODE.

DEMONSTRATE HOW EXISTING TOOLS CAN
(ALMOST) GIVE US THE BENEFITS OF GENERICS
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Provide type information for everything including generics

/03 el STATIC ANALYSIS —>m
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Totally Typed mode
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JRD PARTY LIBRARIES

YOUR PERFECT CODE

FRAMEWORKS

JRD PARTY CODE
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USING GENERICS NOW

GET THIRD PARTY LIBRARIES ON BOARD

» E.g.Doctrine, PHPUnit, Webmozart Assertion
» Engage with maintainers
» 2 steps

» Adding additional annotations

» Introduce static analysers to build process
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USING GENERICS NOW

ADAPTORS FOR 3RD PARTY LIBRARIES: PROBLEM

interface Hasher ({

/**

* dreturn string
*/

public function encode() ;

.. 1n our code ..

Shash = $this->hasher->encode ($id) ;
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ADAPTORS FOR 3RD PARTY LIBRARIES: A SOLUTION

class CleanHasher {
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}
}
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Shash = S$Sthis->cleanHasher->encode ($id) ;
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namespace ThirdParty\DI;

class DependencylInjection

{

public function make(string S$className): object {..}

}
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USING GENERICS NOW

STATIC ANALYSER PLUGINS

» Needed where lots of “magic” is going on
» Specific to static analysis tool

» Hard to write
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THOUGHTS

IDE SUPPORT
interface Employee
{
public function getName(): string;
s

/% @var array<string,Employee> Semployees x/
semployees = [];

foreach (Semployees as Semployee) |
semp loyee->getName ( $employee mixed
s

Namespace:
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MITIGATE AGAINST NON SUPPORT

class Business {

/**

* dreturn Employee]|]

* @psalm-return array<string,Employee>
*/

public function getEmployees(): array {..}
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IMPLEMENTING A STANDARD
» Full language support

» PSR ST
» AST?
BYTE CODE
VM RUNS BYTE CODE

SuserQueue = new Queue<User>() ;
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THOUGHTS

NEED TRUST TOOLS: NO RUN TIME CHECKS

/** @Qtemplate T */
class Queue {

/** @param T Sitem */
public function add ( Sitem): wvoid {...}

/** @Qreturn T */
public function getNext () {..}

@daveliddamer}(
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NEED TRUST TOOLS: NO RUN TIME CHECKS

/** @Qtemplate T */
class Queue {

/** @param T Sitem */
public function add([ | $item): void {..}

/** @Qreturn T */
public function getNext () {..}
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NEED TRUST TOOLS: NO RUN TIME CHECKS

/** @Qtemplate T */
class Queue {

/** @param T Sitem */
public function add([ | $item): void {..}

/** @Qreturn T */
public function getNext(n::J{m}
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ALL BEIS ARE OFF IF THERE ARE IS
ANY MISSING OR INCORRECT TYPE
INFORMATION
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THE END OF RUN TIME CHECKS?

WRITE CODE

-> STATIC ANALYSIS REMOVE ALL TYPE

CHECKS
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ADD CLARITY TO CODE. FIND SOME BUGS EARLIER.
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