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Previously…

Episode 0



Why and how 
to use generators for 

asynchronous programming
It was yesterday…



ASYNCHRONOUS PHP

IS POSSIBLE



ADVISORY
PARENTAL

EXPLICIT     PHP
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Once Upon a Time…

Context
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Chapter 1

Technical overview



Let’s send some 
HTTP requests!



Synchronous
function foo1(ClientInterface $client, RequestInterface ...$requests) 
{ 
    $entities = []; 
    foreach ($requests as $request) { 
        $response = $client->sendRequest($request); 

        $jsonArray = json_decode( 
            (string) $response->getBody(), true 
        ); 

        $entities[] = Entity::fromArray($jsonArray); 
    } 
}



Synchronous
function foo1(ClientInterface $client, RequestInterface ...$requests) 
{ 
    $entities = []; 
    foreach ($requests as $request) { 
        $response = $client->sendRequest($request); 

        $jsonArray = json_decode( 
            (string) $response->getBody(), true 
        ); 

        $entities[] = Entity::fromArray($jsonArray); 
    } 
}

HTTP request

Parsing

Business logic



Time



Time

Sending 
+ 

Waiting…

Working



Time



What about concurrency ?
🤔
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🚫 Php is 
Single-

Threaded



Asynchronous HTTP calls
Thanks to Guzzle



Asynchronous way
function foo2(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request); 
    } 

    $entities = []; 
    foreach (\GuzzleHttp\Promise\unwrap($promises) as $response) { 
        $jsonArray = json_decode( 
            (string) $response->getBody(), true 
        ); 

        $entities[] = Entity::fromArray($jsonArray); 
    } 
}



Asynchronous way
function foo2(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request); 
    } 

    $entities = []; 
    foreach (\GuzzleHttp\Promise\unwrap($promises) as $response) { 
        $jsonArray = json_decode( 
            (string) $response->getBody(), true 
        ); 

        $entities[] = Entity::fromArray($jsonArray); 
    } 
}

Sending



Asynchronous way
function foo2(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request); 
    } 

    $entities = []; 
    foreach (\GuzzleHttp\Promise\unwrap($promises) as $response) { 
        $jsonArray = json_decode( 
            (string) $response->getBody(), true 
        ); 

        $entities[] = Entity::fromArray($jsonArray); 
    } 
}

Waiting…



Asynchronous way
function foo2(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request); 
    } 

    $entities = []; 
    foreach (\GuzzleHttp\Promise\unwrap($promises) as $response) { 
        $jsonArray = json_decode( 
            (string) $response->getBody(), true 
        ); 

        $entities[] = Entity::fromArray($jsonArray); 
    } 
}

Working
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Working



We can do even better!



Promises
function foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request)->then( 
            function (ResponseInterface $response) { 
                $jsonArray = json_decode( 
                    (string) $response->getBody(), true 
                ); 

                return Entity::fromArray($jsonArray); 
            } 
        ); 
    } 

    $entities = \GuzzleHttp\Promise\unwrap($promises); 



Promises
function foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request)->then( 
            function (ResponseInterface $response) { 
                $jsonArray = json_decode( 
                    (string) $response->getBody(), true 
                ); 

                return Entity::fromArray($jsonArray); 
            } 
        ); 
    } 

    $entities = \GuzzleHttp\Promise\unwrap($promises); 

Sending



Promises
function foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request)->then( 
            function (ResponseInterface $response) { 
                $jsonArray = json_decode( 
                    (string) $response->getBody(), true 
                ); 

                return Entity::fromArray($jsonArray); 
            } 
        ); 
    } 

    $entities = \GuzzleHttp\Promise\unwrap($promises); 

Waiting 
1 Request…



Promises
function foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request)->then( 
            function (ResponseInterface $response) { 
                $jsonArray = json_decode( 
                    (string) $response->getBody(), true 
                ); 

                return Entity::fromArray($jsonArray); 
            } 
        ); 
    } 

    $entities = \GuzzleHttp\Promise\unwrap($promises); 

Working



Promises
function foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests) 
{ 
    $promises = []; 
    foreach ($requests as $request) { 
        $promises[] = $client->sendAsync($request)->then( 
            function (ResponseInterface $response) { 
                $jsonArray = json_decode( 
                    (string) $response->getBody(), true 
                ); 

                return Entity::fromArray($jsonArray); 
            } 
        ); 
    } 

    $entities = \GuzzleHttp\Promise\unwrap($promises); 

Waiting for all 
the jobs to finish



D

C

A

B

E

D DC CA A B B E E

Time



D

C

A

B

E

D D

C C

A A

B B

E E

Time



D

C

A

B

E

D D

C C

A A

B B

E E

Time



D

C

A

B

E

D D

C C

A A

B B

E E

Time



D

C

A

B

E

D DC CA AB B E E

Time



ASYNCHRONOUS PROGRAMMING

EVERYWHERE
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Asynchronous 
programming goal is to 
reduce useless wait.



Which framework 
can I use?



Amp

Recoil

PhpDaemon

Kraken

Guzzle



Amp



Extensions
• ext-event

• ext-ev

• ext-uv

• ext-libevent

• ext-libev



SO MANY CHOICES



Promises 
🎁🤷



 echo 'A'; 
 $promise = asyncFunction(); 

 $promise->then(function () { 
     echo 'B'; 

     return asyncFunction(); 

 })->then(function () { 
     echo 'C'; 
 });

Thenable



  echo 'A'; 
  $promise = asyncFunction(); 
  yield $promise; 

  echo 'B'; 

  yield asyncFunction(); 

  echo 'C'; 

Yieldable



  echo 'A'; 
  $promise = asyncFunction(); 
  yield $promise; 

  echo 'B'; 

  yield asyncFunction(); 

  echo 'C'; 

 echo 'A'; 
 $promise = asyncFunction(); 

 $promise->then(function () { 
     echo 'B'; 

     return asyncFunction(); 

 })->then(function () { 
     echo 'C'; 
 });



To asynchronously wait 
a promise’s value, 

yield it.



ASYNCHRONOUS 
PROGRAMMING 

SHOULD BE A 
DETAIL OF 

IMPLEMENTATION



A synchronous program 
is different from 

an asynchronous one



What about a standard? 



IT’S COMPLICATED



https://xkcd.com/927/



Tornado
https://github.com/M6Web/Tornado

composer require m6web/tornado

Generators Inside

https://github.com/M6Web/Tornado


Interfaces
Weak coupling



Must we run the HTTP 
Server  in PHP?



ReactPhp Example
$loop = React\EventLoop\Factory::create(); 

$server = new React\Http\Server(function (ServerRequestInterface $request) { 
    return new React\Http\Response( 
        200, 
        array('Content-Type' => 'text/plain'), 
        "Hello World!\n" 
    ); 
}); 

$socket = new React\Socket\Server(8080, $loop); 
$server->listen($socket); 

echo "Server running at http://127.0.0.1:8080\n"; 

$loop->run();



Long Running Process
⚠ Memory

⚠ What if it crashes?

⚠ Is your stack ready for that?



Asynchronous 
programing does not 

require running a  
Php Http Server



« Local » Event Loop
function myController(RequestInterface $request) 
{ 
    // Choose your adapter. 
    $eventLoop = new Adapter\Amp\EventLoop(); 
    // $eventLoop = new Adapter\ReactPhp\EventLoop( 
    //     new React\EventLoop\StreamSelectLoop() 
    // ); 
    // $eventLoop = new Adapter\Tornado\EventLoop(); 
    // $eventLoop = new Adapter\Tornado\SynchronousEventLoop(); 
     
    $response = $eventLoop->wait( 
        myAsynchronousFunction($request) 
    ); 
}



Technical Decisions
✓Asynchronous programing

✓Generators

✓Tornado interfaces

✓Local event loop



The « J » syndrom



PHP DEV 
 

Y U NO USE 
JAVASCRIPT



PHP DEV 
 

Y U NO USE 
PHP
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Chapter 2

Let it go!





HttpClient

interface HttpClient
{
    /**
     * Sends a http request and returns a promise that will be resolved with a
     * Psr\Http\Message\ResponseInterface
     */
    public function sendRequest(RequestInterface $request): Promise;
}



Promise

/**
 * To resolve the value of a promise, you have to yield it from a generator registered in  
 * the event loop.
 */
interface Promise
{
}

😅



EventLoop
interface EventLoop {
    public function wait(Promise $promise);

    public function async(\Generator $generator): Promise;

    public function promiseFulfi lled($value): Promise;
    public function promiseRejected(\Throwable $throwable): Promise;

    public function promiseAll(Promise ...$promises): Promise;
    public function idle(): Promise;
    public function delay(int $milliseconds): Promise;

    public function deferred(): Deferred;
}



Deferred
interface Deferred
{

    public function getPromise(): Promise;

    public function resolve($value): void;

    public function reject(\Throwable $throwable): void;
}



Adapters
HttpClient

• Guzzle

• Symfony

EventLoop

• ReactPhp

• Amp

• Tornado



POC

• overblog/GraphQLBundle 
https://github.com/b-viguier/tornado-graphqlbundle-demo/

• AWS SDK 
https://github.com/b-viguier/tornado-workshop

https://github.com/b-viguier/tornado-graphqlbundle-demo/
https://github.com/b-viguier/tornado-workshop


Where do I start?



It’s easier to use 
asynchronous 

programming from the 
beginning



function foo2(): void { 
       //… 

    $bar = foo3(); 
       //… 

}

function foo1(): void { 
       //… 
    foo2(); 
       //… 
}

function foo3(): int { 
       //… 

    $client->send(…); 
       //… 

}



function foo2(): void { 
       //… 

    $bar = foo3(); 
       //… 

}

function foo1(): void { 
       //… 
    foo2(); 
       //… 
}

function foo3(): int { 
       //… 

     yield $client->send(…); 
       //… 
}



function foo2(): void { 
       //… 

    $bar = foo3(); 
       //… 

}

function foo1(): void { 
       //… 
    foo2(); 
       //… 
}

function foo3(): Promise { 
       //… 

     yield $client->send(…); 
       //… 
}



function foo1(): void { 
       //… 
    foo2(); 
       //… 
}

function foo3(): Promise { 
       //… 

     yield $client->send(…); 
       //… 
}

function foo2(): void { 
       //… 

    $bar = yield foo3(); 
       //… 

}



function foo1(): void { 
       //… 
    foo2(); 
       //… 
}

function foo3(): Promise { 
       //… 

     yield $client->send(…); 
       //… 
}

function foo2(): Promise { 
       //… 

    $bar = yield foo3(); 
       //… 

}



function foo2(): Promise { 
       //… 

    $bar = yield foo3(); 
       //… 

}

function foo1(): void { 
       //… 
    $loop->wait(foo2()); 
       //… 
}

function foo3(): Promise { 
       //… 

     yield $client->send(…); 
       //… 
}



function foo2(): Promise { 
       //… 

    $bar = yield foo3(); 
       //… 

}
function foo3(): Promise { 
       //… 

     yield $client->send(…); 
       //… 
}

function foo2(): void { 
       //… 

    $bar = foo3(); 
       //… 

}

function foo1(): void { 
       //… 
    foo2(); 
       //…  
}

function foo3(): int { 
       //… 

    $client->send(…); 
       //… 

}

function foo1(): void { 
       //… 
    $loop->wait(foo2()); 
       //… 
}



A function calling an 
asynchronous 

function is also 
asynchronous.



How to enable 
concurrency?



Asynchronous 
programming 
is useless 

without concurrency.



public function foo() 
{ 
    $user = yield getUserDetails(); 
    $content = yield getContentDetails(); 
     
    return createPage($user, $content); 
}

getUserDetails()

getContentDetails()

createPage()



public function foo(): \Generator 
{ 
    [$user, $content] = yield $this->eventLoop->promiseAll( 
        getUserDetails(), 
        getContentDetails() 
    ); 

    return createPage($user, $content); 
}

getUserDetails()

getContentDetails()

createPage()



public function foo(): \Generator 
{ 
    [$user, $content] = yield $this->eventLoop->promiseAll( 
        getUserDetails(), 
        getContentDetails() 
    ); 
    $premium = yield getPremiumContent($user); 

    return createPage($user, $content, $premium); 
}

createPage()

getUserDetails()

getContentDetails()

getPremiumContent()



Consecutive yield 
instructions means 

dependency between 
promises.



// Intermediate function 
private function userAndPremium(): \Generator 
{ 
    $user = yield getUserDetails(); 
    $premium = yield getPremiumContent($user); 

    return [$user, $premium]; 
}

getUserDetails() getPremiumContent()



// Intermediate function 
private function userAndPremium(): \Generator 
{ 
    $user = yield getUserDetails(); 
    $premium = yield getPremiumContent($user); 

    return [$user, $premium]; 
}

getUserDetails() getPremiumContent()



public function foo(): \Generator 
{ 
    [$user, $content] = yield $this->eventLoop->promiseAll( 
        getUserDetails(), 
        getContentDetails() 
    ); 
    $premium = yield getPremiumContent($user); 

    return createPage($user, $content, $premium); 
}

createPage()

getUserDetails()

getContentDetails()

getPremiumContent()



public function foo(): \Generator 
{ 
   [[$user, $premium], $content] = yield $this->eventLoop->promiseAll( 
       $this->eventLoop->async($this->userAndPremium()), 
       getContentDetails() 
   ); 

    return createPage($user, $content, $premium); 
}

getUserDetails() getPremiumContent()

getContentDetails()

createPage()



Create an 
asynchronous 
function per goal.



public function allPremiumContent(array $users): \Generator 
{ 
    $allPremium = []; 
    foreach ($users as $user) { 
        $allPremium[] = yield getPremiumContent($user); 
    } 

    return $allPremium; 
}

getPremiumContent()

getPremiumContent()

getPremiumContent()



getPremiumContent()

getPremiumContent()

getPremiumContent()

public function allPremiumContent(array $users): \Generator 
{ 
    $promises = []; 
    foreach ($users as $user) { 
        $promises[] = getPremiumContent($user); 
    } 
    $allPremium = yield $this->eventLoop->promiseAll(...$promises); 

    return $allPremium; 
}



public function allPremiumContent(array $users): \Generator 
{ 
    $promises = []; 
    foreach ($users as $user) { 
        $promises[] = getPremiumContent($user); 
    } 
    $allPremium = yield $this->eventLoop->promiseAll(...$promises); 

    return $allPremium; 
}

public function allPremiumContent(array $users): \Generator 
{ 
    $allPremiumPromise = 
        $this->eventLoop->promiseForeach($users, function ($user) { 
        return yield getPremiumContent($user); 
    }); 

    return yield $allPremiumPromise; 
} Identical



Should I return 
a Promise 

or a Generator?



Return a Promise 
from public 

asynchronous functions.



Use case: Cache

public function foo(): Promise 
{ 
    //... 
    if (isset($this->cache[$key])) { 
        return $this->cache[$key]; 
    } 

    return $this->cache[$key] = asyncFunction(); 
}
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Chapter 3

Drawbacks



Some noise…
public function myFunction(): Promise 
{ 
    $myAsyncFunction = function(): \Generator  { 
        // ... 
        yield $promise; 
        // ... 
    }; 
     
    return $this->eventLoop->async($myAsyncFunction()); 
}



Some noise…
public function myFunction(): Promise 
{ 
    return $this->eventLoop->async($this->myFunctionAsync()); 
} 

private function myFunctionAsync(): \Generator 
{ 
    // ... 
    yield $promise; 
    // ... 
}



Promise hides actual type
    function createRandomNumber(): int; 

    /** 
     * @return Promise Will be resolved with an integer 
     */ 
    function createRandomNumber(): Promise; 

    /** @var int $number */ 
    $number = yield createRandomNumber();



Stacktrace
Call Stack: 
1. {main}() /workspace/Tornado/examples/01-async-countdown.php:0 
2. M6Web\Tornado\Adapter\Amp\EventLoop->wait() /workspace/Tornado/examples/01-async-countdown.p… 
3. Amp\Promise\wait() /workspace/Tornado/src/Adapter/Amp/EventLoop.php:18 
4. Amp\Loop::run() /workspace/Tornado/vendor/amphp/amp/lib/functions.php:170 
5. Amp\Loop\NativeDriver->run() /workspace/Tornado/vendor/amphp/amp/lib/Loop.php:84 
6. Amp\Loop\NativeDriver->tick() /workspace/Tornado/vendor/amphp/amp/lib/Loop/Driver.php:72 
7. M6Web\Tornado\Adapter\Amp\EventLoop->M6Web\Tornado\Adapter\Amp\{closure:/workspace/Tornado/… 
8. Amp\Deferred->resolve() /workspace/Tornado/src/Adapter/Amp/EventLoop.php:188 
9. {anonymous-class:/workspace/Tornado/vendor/amphp/amp/lib/Deferred.php:20-25}->resolve() /… 
10. Amp\Internal\ResolutionQueue->__invoke() /workspace/Tornado/vendor/amphp/amp/lib/Internal/… 
11. Amp\Coroutine->Amp\{closure:/workspace/Tornado/vendor/amphp/amp/lib/Coroutine.php:79-135}() … 
12. Generator->send() /workspace/Tornado/vendor/amphp/amp/lib/Coroutine.php:105 
13. M6Web\Tornado\Adapter\Amp\EventLoop->M6Web\Tornado\Adapter\Amp\{closure:/workspace/Tornado… 
14. Generator->send() /workspace/Tornado/src/Adapter/Amp/EventLoop.php:67 
15. asynchronousCountdown() /workspace/Tornado/src/Adapter/Amp/EventLoop.php:67



Blackfire



Blackfire



Blackfire

Work In progress…



Homemade tricks
Foo1

Foo2

Foo3

Foo4

Foo5



An event loop is always 
running!

⚠ Takes care of your CPU ⚠ 



It’s really (too) easy to send 
too many requests.

True story…
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Asynchronously ever After…

Conclusion



Training?



Using asynchronous 
programing is not a 

problem.



Synchronous

WTF

Optimizing

Developing



Asynchronous

WTF

Optimizing

Developing



Metrics?



Depends a lot on 
your use case…



https://github.com/b-viguier/tornado-workshop

Text

Sentence Sentence Sentence

Word WordWord Word Word WordWordWord Word

Letter Letter Letter Letter Letter Letter Letter Letter Letter Letter Letter Letter Letter Letter Letter

≈ 8000 requests…



https://github.com/b-viguier/tornado-workshop

Synchronous program: 20 minutes
Asynchronous program: 20 seconds



https://6play.fr

≈ 50 output requests per input request
≈ 200ms per output request 

Synchronous program: ≈10s (theoretical)

Asynchronous program: ≈0.5s

https://6play.fr


Technical Decisions
✓Asynchronous programing

✓Generators

✓Tornado interfaces

✓Local event loop



Thanks !
$answer = yield $you->ask($me);

Benoit Viguier
  @b_viguier


