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| et's send some
A | [P requests!



Synchronous

-~
function fool(ClientInterface $client, RequestInterface ...$requests)
{
sentities = [];
foreach ($requests as $request) A
$response = $client—->sendRequest($request);
$jsonArray = json_decode(
(string) $response->getBody(), true
) ;
$entities[] = Entity::fromArray($jsonArray);
}
}




Synchronous

a

function fool(ClientInterface $client, RequestInterface ...$requests)

1
$entities = [];
foreach ($requests as $request) { H TT‘P S&
$response = $client->sendRequest($request); C} o
$jsonArray = json_decode )
(string) $response->getBody(), true ?&fgpwg
) ; |
$entities[] = Entity::fromArray($jsonArray);
I3
} Business Loglc













VVhat about concurrency !






Q Php is
Single-
| hreaded

Time



Asynchronous H I [P calls

Thanks to Guzzle



AsSynchronous way

»
function foo2(\GuzzleHttp\Client $client, RequestInterface ...$requests)

{
$promises = [];
foreach ($requests as $request) {
$promises[] = $client->sendAsync($request);
I3
sentities = [];
foreach (\GuzzleHttp\Promise\unwrap($promises) as $response) {
$jsonArray = json_decode(
(string) $response->getBody(), true
) ;
$entities[] = Entity::fromArray($jsonArray);
I3
}




Asynchronous way

functlon fooZ(\Guzzlthtp\Cllent ¢client, RequestInterface ...$requests)

{ — = e =

/ = _— — _
= —_— T — — o=
/ - - - -

=Ehromises = []; ==
foreach ($requests as $request) {
$promises[] = $client->sendAsync($request);

Sev\dw\g

N
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N

p

/

“\‘\“"::ii\‘ —— ____ - _
$entities =

foreach (\Guzzlthtp\Promlse\unwrap($promlses) as $response) A
$jsonArray = json_decode(
(string) $response->getBody(), true
) ;

-—

e ————— " _—— ——
—=

e — =—

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




Asynchronous way

»
function foo2(\GuzzleHttp\Client $client, RequestInterface ...$requests)

{
$promises = [];
foreach ($requests as $request) A
$promises[] = $client—->sendAsync($request);
}
féi vl Gugz}thtp\Promlse\unwrap($promI§€§)* $egsponse) A
$]son rray = Jse e e
(string) $response >getBody() true . f o
) Waiting...
$entities[] = Entity::fromArray($jsonArray);
}
}




Asynchronous way

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

¢entities = [];
foreac (\G reHEtp YPromEseruawcap(spromises) as $response) 1

/ —_—

—

sonArray json_decode ( =~
(string) $response->getBody(), true

/

~

) ;

A\

J Working

Entity::fromArray($jsonArray);

-~ $entities[]
| e — ,
} \‘ — | 4 7 —
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VWe can do even petter!



Promises

{

/%unction foo3(\GuzzleHttp\Client $client, RequestInterface

$promises = [];
foreach ($requests as $request) {
spromises|[] = $client—>sendAsync($request)—>then(
function (Responselnterface $response) {
$jsonArray = json_decode(
(string) $response->getBody(), true
) ;

return Entity::fromArray($jsonArray);

) ;
+

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

. .« $requests)




Promises

{

/%unction foo3(\GuzzleHttp\Client $client, RequestInterface ..

$promises = []; M&LMS

_— ‘ﬁb’«--‘ HM%__:

foreach ($reques AS= S TEHUCS L)
$promises[] & cllent >sendAsync($request\x
function (ReSpensedaterface sresnonsed |
$jsonArray = ]son decode(
(string) $response->getBody(), true
) ;

then (

return Entity::fromArray($jsonArray);

) ;
+

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

. $requests)




Promises

/%unction foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests)
{
$promises = [];
foreach ($requests as $request) { 2
$promises[] = $client->sendAsync($request§
function (Responselnterface $response) gy e
$jsonArray = json_decode( 1
(string) $response->getBody(), true
) ;

Waiting

return Entity::fromArray($jsonArray);

) ;
+

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




Promises

/%unction foo3(\GuzzleHttp\Client $client, RequestInterface ..

{

$promises = [];
foreach ($requests as $request) A
spromises|[] = $client—>sendAsync($request)—>then(
function (Re FseIntertace=$eesponse) {
S#E0nArray = json_decode
(string) $response->getBody(),
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}

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

. $requests)
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Promises

/%unction foo3(\GuzzleHttp\Client $client, RequestInterface ...$requests)
{
$promises = [];
foreach ($requests as $request) A
spromises|[] = $client—>sendAsync($request)—>then(
function (Responselnterface $response) {
$jsonArray = json_decode(
(string) $response->getBody(), true
) ;

return Entity::fromArray($jsonArray);

¥ Waiking for all
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$entities™==\GuzzleHttp\Promise\unwrap($promises) ™
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ASYNCHRONOUS PROGRAMMING

®



i

an

- & & 6 6 6 o6 & &6 & &6 o o o o o

o,
k=
jor



s

L?b.orro.-.0--0--0--0.-.0--o--o--o.-.o--o--oFOBt
"
1
1




o O m. ® ..Ihﬂ..b-.’;..’--.-m..--..-’hb..hEh?-.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII




I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII




IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII




IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII




HHE

vC .m o o o m. ® ..FF'w.FP.....-Q--.--..-..--J.--.--..JJ..C-J’i.!




P

v. .m O o © m. o O .m @ .P.erm-I-...--‘.uu.--.n.-Iii
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ASYNCNronous
pDrogramming goal Is to

requce useless wait.

Fa—— = —_— p— = e A — = —_— — i i — — —= — —— e — e
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VWhich framework

can | use’




icicle

Php Daemon



)

REACTPHP




EXtensions

f oxi-event

« ext-libevent
* extl-ev

e ext-libev
* ext-uv
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echo 'A’;
$promise = asyncFunction();

$promise—>then(function () { |
echo 'B'; ’

return asyncFunction();

})—>then(function () {
echo 'C':

});

Ihenable

)

REACTPHP




echo 'A’;
$promise = asyncFunction();

Y[e/dab/e yield $promise;

echo 'B';

yield asyncFunction();

echo 'C':




echo 'A’;
$promise = asyncFunction();

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

return asyncFunction();

})—>then(function () {
echo 'C':

});

echo 'A’;

$promise = asyncFunction();
yield $promise;

echo 'B’;

yield asyncFunction();

echo 'C':




= _ — — B e —— —_——— = = ——— = = = = = = B e ————— )
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1o asynchronously wait
a promises value,
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A synchronous program
s different rrom
an asynchronous one

Fa—— = —_— p— = e A — = —_— — i i — — —= — —— e — e
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HOW STANDARDS PROUFERATE:
(358 AIC CHARGERS, CHARACTER ENCCONGS, INSTANT MESSAGING, ETC)

11?7 RiDICULoUS]

WE NEED 1o DEVELOP
ONE UNNERSAL STANDARD
THAT COVERS ENVERYONES

https://xkcd.com/92//



lornado

https://github.com/M6é6VVeb/ lornado

composer require mé6éweb/tornado

CGrenerabtors Inside



https://github.com/M6Web/Tornado

B Adapter

=] Deferred.php
Interfaces

| =) EventLoop.php
Weak coupling

=) HttpClient.php

=] Promise.php




Must we run the HTTP

Server 1n PHP!




ReactPhp Example

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

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

$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

A Memory

b What if it crashes!

L. |s your stack ready for that!



[E———— e ——

ASYyNnCNronous
pDrograming does not
require running a
"np Http Server

[ e S ——————————————




K Local » bvent LOOE

a

function myController(RequestInterface $request)
{
// Choose your adapter.
$eventLoop = new Adapter\Amp\EventLoop();
// $eventlLoop = new Adapter\ReactPhp\EventLoop/(
// new React|EventLoop|\StreamSelectLoop()
/] );
// $eventLoop
// $eventlLoop

new Adapter\Tornado\EventLoop(),
new Adapter\Tornado\SynchronousEventLoop();

$response = $eventLoop—>wait (

) ;

myAsynchronousFunction($request)




lechnical Decisions

v Asynchronous programing
v Generators
v lornado interfaces

v Local event loop
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HttpClient

interface HttpClient

{
/**
*Sends a http request and returns a promise that will be resolved with a
* Psr\Http\Message\Responselnterface
4
public function sendRequest(Requestinterface $request): Promise;

;




Promise

o
*To resolve the value of a promise, you have to yield it from a generator registered in
* the event loop.

"/
interface Promise

{
;

E
%
ks
.5 i 3
5




-ventLoop

»
interface EventLoop {

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

public function promiseFulfilled($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 cventlL.oop
s Llz7le v Reacti L
* Symfony « Amb

¢ lornado



FOC

» overblog/GraphQLBundle
https://github.com/b-viguier/tornado-graphalbundle-demo/

f VWH SDK
https://github.com/b-viguier/tornado-workshop



https://github.com/b-viguier/tornado-graphqlbundle-demo/
https://github.com/b-viguier/tornado-workshop
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t's easlier to use
asynchronous
programming from the

beginning
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function fool():
e
foo2():

L/ -

void {

+
| function
e
$bar
Ll
+

foo2():
foo3();

void {

P

function foo3(): int {

L

$client—>send(...);
e




function fool(): void {
e
foo2():

[/

function foo2(): void {
i
¢bar = foo3():
Ll

| function foo3(): int {
I
vield $client->send(..);

L




function fool(): void {
e
foo2():

[/

function foo2(): void {
i
¢bar = foo3():
Ll

| function foo3(): Promise {
L/
vield $client->send(..);

L




function fool(): void {
e
foo2():

[/

| function foo2(): void {
1w

$bar = yield foo3();
[ Lo

| function foo3(): Promise {
L/
vield $client->send(..);

L




function fool(): void {
e
foo2():

[/

| function foo02(): Promise <
e
$bar = yield foo3();
1L

| function foo3(): Promise {
L/
vield $client->send(..);

L




function fool(): void {
A
$loop—>wait(foo2());
/ol

| function foo02(): Promise <
e
$bar = yield foo3();
1L

| function foo3(): Promise {
L/
vield $client->send(..);

L




function fool(): void {
T
foo2():
1.

+

function foo2(): void {

Sl
¢bar = foo3():
} L/

function foo3(): int {

JAE

$client—>send(...);
L

function fool(): void {

Ll

$loop—>wait(foo2());
/ L

¥

function foo2(): Promise {

Ll
$bar = yield foo3();
I/

s

function foo3(): Promise {

{

yield $client->send(..);
L




S —— e eaa—— ————— e

A function calling an
asynchronous
function 1s also

_asynchronous.

[ e S ——————————————




—How to enable

concurrency/?




[E———— e ——

ASYyNnCNronous
Drogramming
s useless
without concurrency.

[ e S ——————————————




a

public function foo()

{
suser = yield getUserDetails();
$content = yield getContentDetails();
return createPage($user, $content);

}

\_

createPage()

N - == fmontiacistaenissesiacacdsecidertaissmencieceacaredinet G




a

public function foo(): \Generator

{
[$user, $content] = yield $this—>eventLoop—>promiseAll(
getUserDetails(),
getContentDetails()
) ;
return createPage($user, $content);
}
\_

N - == fmontiacistaenissesiacacdsecidertaissmencieceacaredinet G

o ek s

------------------------------------------------------------- o




/bublic function foo(): \Generator

{
[$user, $content] = yield $this—>eventLoop—>promiseAll(
getUserDetails(),
getContentDetails()
) ;
$premium = yield getPremiumContent($user);
return createPage($user, $content, $premium);
}
\_

o A e ey

o i e s g

------------------------------------------------------------- getPremiumContent ()

icreatePage()
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Consecutive yvield
nstructions means
dependency between

promises.

[ e e e e — —— —




a

// Intermediate function
private function userAndPremium(): \Generator

{
suser = yield getUserDetails();
$premium = yield getPremiumContent($user);
return [$user, $premium];

}

\_

getUserDetails () jgetPremiumContent () f-oooorrmsmmneees




a

// Intermediate function
private function userAndPremium(): \Generator

{
suser = yield getUserDetails();
$premium = yield getPremiumContent($user);
return [$user, $premium];

}

\_

getUserDetails () igetPremiumContent () e




/bublic function foo(): \Generator

{
[$user, $content] = yield $this—>eventLoop—>promiseAll(
getUserDetails(),
getContentDetails()
) ;
$premium = yield getPremiumContent($user);
return createPage($user, $content, $premium);
}
\_

o A e ey

o i e s g

------------------------------------------------------------- getPremiumContent ()

icreatePage()




a

public function foo(): \Generator

{

[ [$user, $premium], $content] = yield $this—>eventLoop—>promiseAll(
$this—>eventLoop—>async($this—>userAndPremium()),
getContentDetails()

) ;

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

}
\_

getUserDetails () jgetPremiumContent () -

o e b

----------------------------------------------------------------------------------------- sl e e
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4 )

public function allPremiumContent(array $users): \Generator

1
sallPremium = []:
foreach ($users as $user) {
$allPremium[] = yield getPremiumContent($user);
s
return $allPremium;
s
\_

O e e e s e

------------------------------------------------------------------------------------------------------ getPremiumContent ()|




a
public function allPremiumContent(array $users): \Generator

{
$promises = [];
foreach ($users as $user) {
¢promises|[] = getPremiumContent($user);
}
$allPremium = yield $this—>eventLoop—>promiseAll(...$promises);
return $allPremium;
}
\_

O e e e s e

o e el e o e e
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4 )
public function allPremiumContent(array $users): \Generator

{
$promises = [];
foreach ($users as $user) A
$promises|[] = getPremiumContent($user);
}
$allPremium = yield $this—>eventLoop->promiseAll(...$promises);
return $allPremium;
}
\_ /
a )
public function allPremiumContent(array $users): \Generator
{
$allPremiumPromise =
$this—>eventLoop—>promiseForeach($users, function ($user) A
return yield getPremiumContent($user);
F);
return yield $allPremiumPromise; . .
} Identical #
\_ J




Should | return

8 Fromise
or a Generator?

A & ———— S SRR S s




= _ = == e —— e e — —_—eee e e = e = — — = = e e ————-———— S
—_— e _— —_———— e ———e e — — e — — = _ I = = S . —=

Return a Promise

from public
asynchronous functions.
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L)se case: Cacl e

public function foo(): Promise

{

[/

if (isset($this—>cache[$key]l)) {
return $this->cachel$key];

+

return $this->cache[$key] = asyncFunction();
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some noise.

a

public function myFunction(): Promise

{

¢smyAsyncFunction = function(): \Generator {

[/ s
vield $promise;

[/ &
b

return $this—>eventLoop—>async($myAsyncFunction());




s0me noise

~

public function myFunction(): Promise

{
return $this—>eventLoop—>async($this—>myFunctionAsync());
}
private function myFunctionAsync(): \Generator
{
[/ s
vield $promise;
[/ s




Promise hides actual type

function—createRandomNumber{)+—3nt:

/ k%
*x @return Promise Will be resolved with an integer

*/
function createRandomNumber(): Promise:

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




Stacktrace

\_

o
Call Stack:

1. {main}() /workspace/Tornado/examples/@l-async—-countdown.php:0

2. MeWeb\Tornado\Adapter\Amp\EventLoop—>wait() /workspace/Tornado/examples/@l-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\iclosure:/workspace/Tornado/..
8. Amp\Deferred->resolve() /workspace/Tornado/src/Adapter/Amp/EventLoop.php:188

9. {1anonymous-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\1iclosure:/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

run_init::public/index.php

HttpKernel::handle Hitt)
HttpKernel::handleRaw m
. Eve
EventLoop::async EventLoop::wait Eve
Coroutine::___construct wait {clc
Success::onResolve Loop::run Shi
{closure}::li...ne.php/58-99 Driver::run run
Generator::send Driver::tick Driv...tick Driv...ick Dri...ck Dri...ick Re!
{closure}::A...p.php/44-77 {closure}.:Amp/...0op.php/187-189 {clo...-189 {cl...189 {cl...89 {cl...89 Val
Generator::send@1 Deferred::resolve Defe...lve Def...lve De...e De...ve Val
{closure}::C...php/110-168 class::resolve::l...eferred.php/18-23 clas...-23 clas...-23 cl...23 cla...23 Jsc
C... LayoutR...resolve ResolutionQueue:: invoke Res...oke Res...ke Re...e Re...ke R..
EventL...sync@1 {closure}::lib/Coroutine.php/58-99 {clo...8-99 {clo...-99 {cl...99 {cl...99
Corouti...truct@1 Generator::send Gen...end Gen...nd Ge...d Ge...nd
Succes...lve@1 {closure}::Amp/E...tLoop.php/44-77 {clo...4-77 {clo...-77 {cl...77 {cl...77
{closu...8-99@1 Generator::send@1 Gen...@1 Ge..@1 Ge...1 Ge...1
Gener...end@2 HittpClient::guzzleEventLoop Http...oop Htt...oop Ht...op Htt...op
{closu...4-77@1 CurlMultiClientWrapper::tick Curl...tick Curl...ick Cu...ck Cu...ck
Gener...end@3 CurlMultiClientWrapper::tick Curl...tick Curl...ick Cu...ck Cu...ck
Layout...Layout CurlMultiHandler::tick Curl.. .tick Curl...ick Cu...ck Cu...ck
EventL...ync@2 TaskQueue::run m Tas...run Ta...un Ta...un
Corout...ruct@2 {closur...154-158 {clo...158 {cl...58 {... {c...8
Generat...urrent Promise...andler Pro...ler Pr...er P... Pr...r

{closu...4-77T@2 {closur...p/39-42 {clo...-42 {cl...42 {... {c...2



1CIOSUr...o-99(@4
Genera...end@5

{closur..

4-7T@4

Deferre...olve@5

class::..

8-23@5

Resolu...voke@4

{closu...
Gener..
{closu...
Deferr..
class:...
Resol...

-99@5

.end@6

-T7T@5
Ive@6
-23@6
oke@5

{closu...-99@6

Gener..

.end@7

{closu...-77@6

Gener..
{closur..

.end@8

91-115

EventL...reach

1Cl... 9 (@4
Ge...@5
{cl...7T@4
Def...@5
cla...@5
Re...@4

{cl...@5
Ge...@6

{cl...@5
Ge..@7
{cl...148
Eve...ch
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| run_init::public/index.php |

HttpKernel::handle
HttpKernel::handleRaw
. LayoutController::__invoke
EventlLoop::async Ev+ntLoop::wait
Coroutine::__construct it
Success::onResolve Loop::run
{closure}:li...ne.php/58-99 Driver::run

Generator::send Driver::tick _—
{closure}::A...p.php/44-77 {olqsure}::Am__
Generator::send@1 Deferred::re_-
{closure}::C...php/110-168 cla#s::res_-

C... LayoutR...resolve
EventlL...sync@1
Corouti...truct@1
Succes...lve@1
{closu...8-99@1
Gener...end@2
{closu...4-77@1 |
Gener...end@3 |
Layout...Layot.

EventL...ync@.

Corout...ruct@

Generat...ur‘

{closu.. .4-77-

Generator::v-

Layout...BlI
EventL...ol

curl...xec

Work In progress...



—Homemadae tricks

[Fool j

[Fooz ]

(FooB }

[Foo4 j

[FooS ]




An event loop Is always
running!

A lakes care of your CPU 4



t's really (too) easy to send
€00 many requests.

rue story.
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UsINg asynchronous
programing 1s not a




Synchronous

Optimizing

.
Developing
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mizing
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Developing






Depends a lot on
YOUr use case.



https://github.com/b-viguier/tornado-workshop
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~ 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 progsram: = 10s (theoretical)

Asynchronous program: ~0.5s


https://6play.fr

lechnical Decisions

v Asynchronous programing
v Generators
v lornado interfaces

v Local event loop



1 hanks |

sanswer = yield $you—=ask($me);
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