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apples



apples oranges



" 10 apples " " 20 oranges "+



= 30



10 20

= 30



" 10 apples " " 20 oranges "+
= 30

PHP 7.1 Ł PHP 7.4Notice A non well formed numeric value encountered

PHP 4 , PHP 5 , PHP 7.0 No warnings, no errors

PHP 8.0+ Warning A non-numeric value encountered 



" apples 10 " " oranges 20"+
= 0

PHP 7.1 Ł PHP 7.4 Notice A non well formed numeric value encountered

PHP 4, PHP 5, PHP 7.0No warnings, no errors



" apples 10 " " oranges 20"+

PHP 7.1 Ł PHP 7.4 Notice A non well formed numeric value encountered

PHP 4 , PHP 5 , PHP 7.0 No warnings, no errors

PHP 8.0 + Fatal Error Unsupported operand types: string + string



$a + $b



(int) $a + (int)  $b



function  add( $a, $b) {
 return  (int) $a + (int)  $b
}



function add( int  $a,  int  $b) {
 return $a + $b;
}



function add( int  $a,  int  $b) {
 return $a + $b;
}

declare( strict_types= 1);

Å add( " 10 apples " , " 20 oranges " );
Å add( " 10" , " 20" );

TypeError Argument 1 ($a) must be of type int, string given



function add( int|float  $a,  int|float  $b) {
 return $a + $b;
}



function add( int|float  $a,  int|float  $b): int|float  {
 return $a + $b;
}



function foo( int|float  $a, int|float  $b): int|float  {
 is_int ($a) || is_float ($a);
 is_int ($b) || is_float ($b);

}



function foo( int|float  $a,  int|float  $b): int|float  {
 is_int ($a) || is_float ($a);
 is_int ($b) || is_float ($b);

 return false;

}



function foo( int|float  $a, int|float  $b): int|float  {
 is_int ($a) || is_float ($a);
 is_int ($b) || is_float ($b);

return false;

}



function foo( int|float  $a,  int|float  $b): int|float  {

}



function foo( int  Χ$numbers): int|float

https://php.watch/versions/8.1/deprecate-implicit-conversion-incompatible-float-string

foo( 12, 3.14 , 45.9 );



function foo( int  Χ$numbers): int|float

PHP 8.1+ Deprecated Implicit conversion from float 3.14 to int loses precision

https://php.watch/versions/8.1/deprecate-implicit-conversion-incompatible-float-string

foo( 12, 3.14 , 45.9 );



Improvements Deprecations Removals ˿̨̖ ˷̖̥̦̣̖̤̒Bug Fixes

Prioritize Convenience
Polite
Forgiving

Lean & Composable
Accurate

Fail loudly



5.x 7.0

Namespaces
Autoloading

Traits
Interfaces
Visibility

Final classes

Scalar types
Return types
Strict types

7.1

Nullable types
void  return type

Iterable type
Multi catch

7.2

LSP

7.4

Typed Properties
Arrow functions

8.0

Union Types
Named args

Const. properties
match

Throw exp.
Mixed type

8.1

readonly  props
Intersection types
never  return type

Enums
FCC

8.2

readonly  classes
True type

DNF
Dynamic props deprecated

8.3

Typed class constants
#[Override]  Attribute

8.4

Property hooks
Asymmetric Visibility

#[Deprecated] Attribute

8.5

#[NoDiscard]  Attribute
Clone-with

Fatal error backtraces

8.6

Filter exceptions
More ValueError
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Defensive Programming
is е



Defensive Programming
is not  about
writing more checks.



˵̧̖̗̖̟̤̖̚ ̣̠̘̣̞̞̟̘́̒̚
̤̚ ̟̠ ̥̠̦̥̒̓
̨̣̥̟̘̚̚ ̞̠̣̖ ̙̖̜̤̔̔˟

It's about
designing systems where
mistakes are impossible .



Containers



Shipping Containers



̡̡̙̟̘̄̚̚ ˴̠̟̥̟̖̣̤̒̚

ÅISO 668 and ISO 1496
ÅStandardized dimensions: 20ft, 40ft
ÅStandardized corner fittings
ÅStructural strength
ÅTwist locks, attach to trucks, ships, rail cars 
ÅElectrical inputs: standardized sockets, voltage, and current



Shipping Containers

Å ISO 668 and ISO 1496
Å Standardized dimensions: 20ft, 40ft
Å Standardized corner fittings
Å Structural strength
Å Twist locks, attach to trucks, ships, rail cars 
Å Electrical inputs: standardized sockets, voltage, and current



̡̡̙̟̘̄̚̚ ˴̠̟̥̟̖̣̤̒̚

Å ISO 668 and ISO 1496
Å Standardized dimensions: 20ft, 40ft
Å Standardized corner fittings
Å Structural strength
Å Twist locks, attach to trucks, ships, rail cars 
Å Electrical inputs: standardized sockets, voltage, and current

ÅValidate at system boundaries
ÅUse type system aggressively
ÅInvalid state impossible by design
ÅImmutability and Integrity
ÅMake behavior explicit
ÅInterface-defined behavior
ÅSmall, focused, and predictable components



Validate at
System Boundaries



̝̥̖̇̒̒̚̕ ̥̒
̪̤̥̖̞̄ ˳̠̦̟̣̖̤̒̕̚

Reject invalid data as early as possible,
at the point where it enters your system.



Validate at
System Boundaries

Reject invalid data as early as possible,
at the point where it enters your system.

¢ƘŜ Ǝƻŀƭ ƛǎ ǘƻ ǇǊŜǾŜƴǘ ōŀŘ ƛƴǇǳǘ ŦǊƻƳ
ǇǊƻǇŀƎŀǘƛƴƎ ǘƘǊƻǳƎƘ ȅƻǳǊ ŘƻƳŀƛƴ ƳƻŘŜƭΦ



$user = new User () ;
$user - >username = $_POST[ 'username' ] ;
$user - >email = $_POST[ 'email' ] ;
// ...
$user - >group = 'admin ' ;

Validate at
System Boundaries



$_POST[ 'username' ]
$_POST[ 'email' ]

'admin '

̝̥̖̇̒̒̚̕ ̥̒
̪̤̥̖̞̄ ˳̠̦̟̣̖̤̒̕̚



ÅHTTP requests(controllers)
ÅCLI commands
ÅAPI endpoints
ÅDatabasequeries/ import scripts
ÅMessage queues

$user = new User () ;
$user - >username = $_POST[ 'username' ] ;
$user - >email = $_POST[ 'email' ] ;
// ...
$user - >group = 'admin ' ;

Validate at
System Boundaries



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄



Types turn assumptions into guarantees.

Use the Type System



Use the Type System

¢ȅǇŜǎ ǘǳǊƴ ŀǎǎǳƳǇǘƛƻƴǎ ƛƴǘƻ ƎǳŀǊŀƴǘŜŜǎΦ

Let the compiler and run-time defend the system for you



Use the Type System

$user = new User () ;
$user - >id = 42;
$user - >username = 'lam' ;
$user - >email = 'liam@abc.nl' ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

What types are these properties supposed to be?

$user = new User () ;
$user - >id = 42;
$user - >username = 'lam' ;
$user - >email = 'liam@abc.nl' ;



Use the Type System

²Ƙŀǘ ǘȅǇŜǎ ŀǊŜ ǘƘŜǎŜ ǇǊƻǇŜǊǘƛŜǎ ǎǳǇǇƻǎŜŘ ǘƻ ōŜΚ

class User  {
    public $id ;
    public $username ;
    public $email ;
    public $status ;
}



Use the Type System

What types are these properties supposed to be?

int $id
string $username
string $email
string $statu s



Use the Type System

What types are these properties supposed to be?

int  $id
string $username
string $email
string $status

$user >id = ' 10 apples' ; TypeError  



Use the Type System

Avoid stringly-types

int  $id
string $username
string $email
string $status



Use the Type System

Avoid stringly-types
public string $status



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Avoid stringly-types

public string $status

$user - >status = "active" ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Avoid stringly-types

public string $status

$user - >status = "active" ;
$user - >status = "blocked" ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Avoid stringly-types

public string $status

$user - >status = "active" ;
$user - >status = "blocked" ;
$user - >status = "banana" ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Use Enums (>= PHP 8.1)

public UserStatus  $status

enum UserStatus  {
    case PENDING;
    case ACTIVE;
    case BLOCKED;
}



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Use Enums (>= PHP 8.1)

public UserStatus  $status

enum UserStatus  {
    case PENDING;
    case ACTIVE;
    case BLOCKED;
}

$user >status = UserStatus :: ACTIVE;
$user >status = UserStatus :: BLOCKED;
$user >status = UserStatus :: PENDING;



Use the Type System

Extend with Value Objectspublic string $email ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objects

public string $email ;

$user - >email = 'hi@example.com' ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objects

$user - >email = 'hi@example.com' ;
$user - >email = ' hi@localhost ' ;

public string $email ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objects

$user - >email = 'hi@example.com' ;
$user - >email = ' hi@localhost ' ;
$user - >email = ' #DPC26' ;

public string $email ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objectspublic EmailAddress  $email ;

class EmailAddress  {
    public function __construct ( private string $value ) {
        filter_var (
            $value ,
            FILTER_VALIDATE_EMAIL ,
            FILTER_THROW_ON_FAILURE
        ) ;
    }

    public function __toString () : string {
        return $this - >value ;
    }
}



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objectspublic EmailAddress  $email ;

filter_var (
            $value ,
            FILTER_VALIDATE_EMAIL ,
            FILTER_THROW_ON_FAILURE
        ) ;



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objectspublic EmailAddress  $email ;

public function __toString () : string {
        return $this - >value ;
    }



̤̖̆ ̥̙̖ ̡̪̖̅ ̪̤̥̖̞̄

Extend with Value Objects

public EmailAddress  $email ;

$user - >email = new EmailAddress ( 'hi@example.com ' ) ;

$user - >email = new EmailAddress ( ' hi@localhost ' ) ;

$user - >email = new EmailAddress ( '#DPC26' ) ;

CƛƭǘŜǊξCƛƭǘŜǊCŀƛƭŜŘ9ȄŎŜǇǘƛƻƴ  

Filter\FilterFailedException  



Invalid State
Impossible by Design



Invalid State
Impossible by Design

¢ƘŜ ōŜǎǘ ǾŀƭƛŘŀǘƛƻƴ ƛǎ ǘƘŜ ŘŜǎƛƎƴ ǘƘŀǘ
ƳŀƪŜǎ ƛƴǾŀƭƛŘ ǎǘŀǘŜ ƛƳǇƻǎǎƛōƭŜΦ



class User  {
    public int $id ;
    public string $username ;
    public EmailAddress  $email ;
    public UserStatus  $status ;
}

Invalid State
Impossible by Design



Which of these properties must exist?

class User  {
    public int $id ;
    public string $username ;
    public EmailAddress  $email ;
    public UserStatus  $status ;
}

Invalid State
Impossible by Design



Which of these properties must exist?
They must be initialized at the constructor

    public function __construct (
        int $id ,
        string $username ,
        EmailAddress  $email ,
    ) {

    }

Invalid State
Impossible by Design



Make state transitions explicit

public function block () : void {
        $this - >status = UserStatus :: BLOCKED;
    }

˺̧̟̝̒̚̕ ̥̥̖̄̒
˺̡̞̠̤̤̝̖̓̚ ̪̓ ˵̖̤̘̟̚



Make state transitions explicit

public function block () : void {
        $this - >status = UserStatus :: BLOCKED;
    }

Invalid State
Impossible by Design



aŀƪŜ ǎǘŀǘŜ ǘǊŀƴǎƛǘƛƻƴǎ ŜȄǇƭƛŎƛǘ

private  UserStatus  $status = UserStatus :: ACTIVE;

public function block () : void {
        $this - >status = UserStatus :: BLOCKED;
    }

Invalid State
Impossible by Design



No optional dependencies

public function block () : void {
        $this >status = UserStatus :: BLOCKED;
    }

Invalid State
Impossible by Design



No optional dependencies

Invalid State
Impossible by Design

class HTTPClient  {
    public function __construct ( ?Logger $logger = null ) {
        $this >logger = $logger ;
    }

    public function get ( string $url ) : string {
        if ( $this >logger ) {
            $this >logger >info ( "GET $url " ) ;
        }
    }
}



No optional dependencies

Invalid State
Impossible by Design

Logger $logger
$this - >logger = $logger ;

if ( $this - >logger ) {
            $this - >logger - >info ( "GET $url " ) ;
        }



˿̠ ̡̠̥̠̟̝̒̚ ̡̖̖̟̖̟̖̤̔̕̕̚

Invalid State
Impossible by Design

class HTTPClient  {
    public function __construct ( Logger $logger ) {
        $this - >logger = $logger ;
    }

    public function get ( string $url ) : string {
        $this - >logger - >info ( "GET $url " ) ;
    }
}

$client = new HTTPClient ( new NullLogger () ;



Immutability and Integrity



˺̞̞̦̥̝̥̪̒̓̚̚ ̟̒̕ ˺̟̥̖̘̣̥̪̚

Validation at creation is not enough
if the object can be corrupted later .



Immutability and Integrity

Validation at creation is not enough
if the object can be corrupted later .

̟̖̀̔ ̣̖̥̖̔̒̕˝ ̥̤̚ ̠̣̖̔ ̡̡̣̠̖̣̥̖̤̚
̤̙̠̦̝̕ ̟̠̥ ̖̓ ̗̣̖̖̝̪ ̞̦̥̝̖̒̓˟



Immutability and Integrity

readonly  classes and properties



Immutability and Integrity

class EmailAddress  {

    private readonly string $email ;

    public function __construct ( private string $value ) {}

    public function __toString () : string {
        return $this >value ;
    }
}

readonly  classes and properties



Immutability and Integrity

readonly

readonly  ̝̤̤̖̤̔̒ ̟̒̕ ̡̡̣̠̖̣̥̖̤̚



Immutability and Integrity

private readonly

readonly  classes and properties


