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more handlers

handlerclient handler handler

res res

callee(input , function continuation(error , result) {
if (error)

throw error;
// ... modify result
console.log(result);

});

callee(input , function continuation(error , result) {
if (error)

throw error;
// ... modify result
nestedCallee(result , function continuation(error , nestedResult) {

if (error)
throw error;

// ... modify result
superNestedCallee(nestedResult , function continuation(error ,

superNestedResult) {
// ... and so on ...

}
});

});

then

var promise = callee(input)

promise.then(function onSuccess(result) {
console.log(result);

}, function onError(error) {
throw error;

});
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callee_promise_1(input)
.then(callee_promise_2 , onError)
.then(callee_promise_3 , onError)
.then(console.log , onError);

function onError(error) {
throw error;

}

⟨ ⟩
⟨ ⟩

⟨ ⟩ |= ⟨ ⟩ | ⟨ ⟩ ⟨ ⟩
⟨ ⟩ |= flx ⟨ ⟩ ⟨ ⟩ ⟨ ⟩ ⟨ ⟩ ⟨ ⟩
⟨ ⟩ |= & ⟨ ⟩ |

⟨ ⟩ |= null | ⟨ ⟩ | ⟨ ⟩ ⟨ ⟩
⟨ ⟩ |= ⟨ ⟩ ⟨ ⟩ [⟨ ⟩]
⟨ ⟩ |= ⟨ ⟩
⟨ ⟩ |= {⟨ ⟩}
⟨ ⟩ |= [⟨ ⟩]
⟨ ⟩ |= ⟨ ⟩ | ⟨ ⟩ ⟨ ⟩
⟨ ⟩ |= >> | ->

⟨ ⟩ |=
⟨ ⟩ |= ⟨ ⟩
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app.listen (8080);

handler
count

template
app.get res.send

app.get >> handler -> reply

flx main & grp_res
>> handler [res]

var app = require('express ')(),
fs = require('fs'),
count = 0;

app.get('/', >> handler); //
app.listen (8080);

flx handler
-> reply [res]

function handler(req , res) {
fs.readFile(__filename , -> reply); //

}

flx reply & grp_res {count , template}
-> null

function reply(error , data) {
count += 1; //
res.send(err || template(count , data)); //

}

count
template

start

start

handler

main reply grp_res
res

Cette thèse est accessible à l'adresse : http://theses.insa-lyon.fr/publication/2016LYSEI061/these.pdf 
© [E. Brodu], [2016], INSA Lyon, tous droits réservés



1

2

54

63

54

63

messaging
system

messaging
system

start serializatio
n

register

main

output

input

exec

dequeue

grp_res

handler

program

post

enqueue

reply
count
template

Cette thèse est accessible à l'adresse : http://theses.insa-lyon.fr/publication/2016LYSEI061/these.pdf 
© [E. Brodu], [2016], INSA Lyon, tous droits réservés



%

Cette thèse est accessible à l'adresse : http://theses.insa-lyon.fr/publication/2016LYSEI061/these.pdf 
© [E. Brodu], [2016], INSA Lyon, tous droits réservés



ğ

Cette thèse est accessible à l'adresse : http://theses.insa-lyon.fr/publication/2016LYSEI061/these.pdf 
© [E. Brodu], [2016], INSA Lyon, tous droits réservés



ğ

Continuation

Stage Independence

outlined stages
with global memory

isolated stagesglobal memory

step 1
rupture points
identification

step 2
stages

isolation

Due Fluxion

http://www.ecma-international.org/ecma-262/6.0/#sec-promise-
objects

https://www.npmjs.com/package/due
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var my_fn_due = require('due').mock(my_fn);

var due = my_fn_due(input);

due.then(function continuation(error , result) {
if (!error) {

console.log(result);
} else {

throw error;
}

});

my_fn_due
then

then

Due.mock = function(my_fn) {
return function mocked_fn () {

var _args = Array.prototype.slice.call(arguments),
_this = this;

return new Due(function(settle) {
_args.push(settle);
my_fn.apply(_this , _args);

})
}

}

mock
my_fn mocked_fn mock

mocked_fn

mocked_fn

my_fn settle

settle
then
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var Due = require('due');

var my_fn_due_1 = Due.mock(my_fn_1),
my_fn_due_2 = Due.mock(my_fn_2),
my_fn_due_3 = Due.mock(my_fn_3);

my_fn_due_1(input)
.then(my_fn_due_2)
.then(my_fn_due_3)
.then(console.log);

then

then
my_fn_due_2

fn fn

fn([arguments], continuation) → fn ([arguments]) (continuation)

continuation
fn

continuation statements
continuation fn

fn

continuation
fn fn
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statements fn
fn

fn1([arguments], cont1{
declare variable← result

fn2([arguments], cont2{
print variable

})
})

→

fn1 ([arguments])

(cont1{
variable← result

fn2 ([arguments])

})
(cont2{

print variable

})

cont1 cont2
variable cont1 cont2

cont1 cont2
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variable
cont2

cont1 cont2

with eval

compiler-due.apps.zone52.org
https://github.com/etnbrd/due-compiler

fs.readFile
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cont2
cont3 cont4

cont3 cont4

caller1 ([args], function cont1
(){

// 1 ...
caller2 ([args], function

cont2 (){

// 3 ...
caller3 ([args], function

cont3 (){

// 5 ...
});

// 4 ...
caller4 ([args], function

cont4 (){

// 6 ...
});

});

// 2 ...
})

→

caller1 ([args])
.then(function cont1(){

// 1 ...
return caller2 ([args])

// 2 ...
})
.then(function cont2(){

// 3 ...
caller3 ([args], function

cont3 (){

// 5 ...
});

// 4 ...
caller4 ([args], function

cont4 (){

// 6 ...
});

})
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with
eval

with eval

https://www.npmjs.com/
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No Detected Continuations (55.77%)

Presence of eval or with statements (19.23%)

Failed to test (7.69%)

Successful compilation (17.31%)

esprima
escope estraverse esquery escodegen

https://github.com/estools
http://expressjs.com/
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source

Analyzer

flx sourceAST

pipeline
representation

scopes
representationescope

esprima Pipeliner

esprima

escope

asyncCall(arguments , function callback(result){ 2 });

// Following statements 1

Main thread

callback execution

Following statements

upstream fluxion downstream fluxion
I/O thread Main thread

1

2
asynchronous operation

arguments evaluation

asyncCall execution

result

express
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function

var a = 0;
var c = 0;

get(function onReq(req) {

  var b = req.count;
  read(function add(v) {

    a += b + c + v;
    update(a, function end(updt) {

      c = updt;
    });
  });
});

→

var a = 0;
var c = 0;
get(>> onReq);

var b = req.count;
read(-> add);

flx onReq

flx add

flx end

flx main

c

grp_c

b

a += b + c + v;
update(a, -> end);

c = updt;

updt

a,c

v,b

req

a add
add
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b onReq
add onReq

b v
add

b

c end
add add end

add end grp_c

var express = require('express '),
app = express (),
routes = require('gifsockets -middleware '),
getRawBody = require('raw -body');

function bodyParser(limit) {
return function saveBody(req , res , next) {

getRawBody(req , {
expected: req.headers['content -length '],
limit: limit

}, function (err , buffer) {

https://github.com/twolfson/gifsockets-server
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req.body = buffer;
next();

});
};

}

app.post('/image/text', bodyParser (1 * 1024 * 1024), routes.
writeTextToImages);

app.listen (8000);

/image/text saveBody
bodyParser routes.writeText-

ToImages gifsockets-middleware
saveBody getRawBody

next
routes.write-

TextToImages

app.post
bodyParser

routes.writeTextToImages

flx main & express {req}
>> anonymous_1000 [req , next]

var express = require('express '),
app = express (),
routes = require('gifsockets -middleware '), //
getRawBody = require('raw -body');

function bodyParser(limit) { //
return function saveBody(req , res , next) { //

getRawBody(req , { //
expected: req.headers['content -length '], //
limit: limit

}, >> anonymous_1000 [req , next]);
};

}

app.post('/image/text', bodyParser (1 * 1024 * 1024) , routes.
writeTextToImages); //

app.listen (8000);

flx anonymous_1000
-> null

function (err , buffer) { //
req.body = buffer; //
next(); //

}

getRawBody
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anonymous_1000

req next
main anonymous_1000

anonymous_1000 main

req next

anonymous_1000 req
next

req

anonymous_-
1000

REQ

req main
body buffer anonymous_1000

routes.writeTextToImages

next

NEXT

next express Router

req
anonymous_1000

express

flx anonymous_1000
-> express_dispatcher

function (err , buffer) { //
req.body = buffer; //
next_placeholder(req , -> express_dispatcher); //

}

flx express_dispatcher & express {req} //
-> null

function (modified_req) {
merge(req , modified_req);
next(); //
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}

next

anonymous_1000 next

express Router express_-
dispatcher anony-
mous_1000 express main

req
next next

express_dispatcher
express_dispatcher

anonymous_1000
req
next

a b
fn

a b

var a = {
// an object;

};

fn(b) {
// modify b;

}

fn(a);
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a fn
handlers

i
handlers

var a = {
// an object;

},
handlers = [

// definition of fn handlers;
],
i = ?;

handlers[i](a);
handlers[i+1](a);

i
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handler handler

global memory

handler

Event-loop

memory

task

memory

task

memory

task

Pipeline
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var express = require('express ');
var Gifsocket = require('gifsockets ');
var bodyParser = require('./ utils/body -parser ');
var routes = require('./ routes ');

function GifServer(port) {
// Create a new gifsocket for the app
var gifsocket = new Gifsocket ({

// #GIFSOCKET -DIMENSIONS
width: 600,
height: 380

});

// Start a server that runs on jade
var app = express ();

// Host static files
app.use('/public ', express['static ']( __dirname + '/../ public '));

// Set up gifsocket for server logic
app.use(function saveConnections (req , res , next) {

req.gifsocket = gifsocket;
next();

});

// Host homepage
app.get('/', routes.index);

// Server logic
app.get('/image.gif', routes.openImage);

app.post('/image/text', bodyParser (1 * 1024 * 1024) , // 1 mb
routes.writeTextToImages);

app.post('/image/json', bodyParser (10 * 1024 * 1024) , // 10 mb
routes.writeJsonToImages);

// TODO: Somehow assign each page an id and allow for closing via /close
:id. See #5 comments

// TODO: On server close , write out finish to all connections
// TODO: On process close , close server
app.post('/image/close ', routes.closeOpenImages);

// Host 404 page
app.all('*', routes [404]);

// Save app for later
this.app = app;

}
GifServer.prototype = {

listen: function (port) {
// Listen and notify the outside world
this._app = this.app.listen(port);

},
destroy: function (cb) {

this._app.close(cb || function () {});
}

};

module.exports = GifServer;

gifsockets-server-master/server/app-vanilla.js
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var flx = require('flx');
var uuid = 0;

var express = require('express ');
var Gifsocket = require('gifsockets ');
var bodyParser = function () {

var getRawBody = require('raw -body');
module.exports = function getRawBodyFn(limit) {

return function saveBody(req , res , next) {
getRawBody(/*msg._sign.*/req , {

expected: /*msg._sign.*/req.headers['content -length '],
limit: limit

}, function placeholder () {

// console.log('SENT BUFFER >>>> ', arguments [1]. toString ());

req.__flx_uuid__ = ++uuid;

flx.post(flx.m('express -dispatcher ', {
reason: 'update ',
body: {

uuid: uuid ,
req: req ,
res: res ,
next: next

}
}));

return flx.start(flx.m('anonymous -1000', {
_args: arguments ,
_sign: {

req: req ,
res: res ,
next: next //flx.serializeFn(next)

}
}));

});
};

};
return module.exports;

}('./utils/body -parser ');
var routes = function () {

var exports = {};
var module = {exports: exports };

var GifsocketMiddleware = require('gifsockets -middleware ');
var gifsocketMw = GifsocketMiddleware ({

width: 600,
height: 380

});
Object.getOwnPropertyNames(gifsocketMw).forEach(function (key) {

exports[key] = gifsocketMw[key];
});
var fs = require('fs');
var jade = require('jade');
function renderView(filepath , locals) {

var file = fs.readFileSync(filepath , 'utf8');
return jade.render(file , locals);

}
var indexHtml = renderView(__dirname + '/../ views/index.jade', {});
exports.index = function (req , res) {

/*msg._sign.*/res.send(indexHtml);
};
var pageNotFoundHtml = renderView(__dirname + '/../ views /404. jade',

{});
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exports [404] = function (req , res) {
/*msg._sign.*/res.status (404);
/*msg._sign.*/res.send(pageNotFoundHtml);

};
return module.exports;

}('./ routes ');
function GifServer(port) {

var gifsocket = new Gifsocket ({
width: 600,
height: 380

});
var app = express ();
app.use('/public ', express['static ']( __dirname + '/../ public '));
app.use(function saveConnections(req , res , next) {

/*msg._sign.*/req.gifsocket = gifsocket;
/*msg._sign.*/next();

});
app.get('/', routes.index);
app.get('/image.gif', routes.openImage);
app.post('/image/text', bodyParser (1 * 1024 * 1024) , routes.

writeTextToImages);
app.post('/image/json', bodyParser (10 * 1024 * 1024) , routes.

writeJsonToImages);
app.post('/image/close ', routes.closeOpenImages);

app.all('*', routes [404]);
this.app = app;

}
GifServer.prototype = {

listen: function (port) {
this._app = this.app.listen(port);

},
destroy: function (cb) {

this._app.close(cb || function () {
});

}
};
module.exports = GifServer;

// anonymous -1000 -> null

flx.register('anonymous -1000 ', function capsule(msg) {

/* When I serialize / deserialize next , it removes its closure.
So, in addition to scope leaking , there is closure leaking as well ,

or it might just be the same thing.
So, another way to leak scope , is to return a closure.

*/

// msg._sign.next = this.deserializeFn(msg._sign.next);

// Because Arrays are serialized / deserialize into a regular object.
msg._args [1] = new Buffer(msg._args [1]);
var args = [msg._args [0], msg._args [1]];

return (function (err , buffer) {

// console.log('ARGS >>>> ', arguments);

if (err) {
msg._sign.res.writeHead (500, { 'content -type': 'text/plain ' });
return msg._sign.res.end('Content was too long');

}
msg._sign.req.body = buffer;
// msg._sign.next();

this.next(msg._sign.req , msg._sign.res);

// this.post(this.m('express -dispatcher ', {req: msg._sign.req , res:
msg._sign.res}));
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// return this.m('express -dispatcher ', {req: msg._sign.req , res: msg.
_sign.res});

}.apply(this , args));
}, {

// req: req ,
// next: next

}, 'minion ');
//});

gifsockets-server-master/server/app.js

/**
* Module dependencies.
*/

var Route = require('./route ')
, utils = require('../ utils ')
, methods = require('methods ')
, debug = require('debug ')('express:router ')
, parse = require('connect ').utils.parseUrl
, flx = require('flx');

/**
* Expose `Router ` constructor.
*/

exports = module.exports = Router;

/**
* Initialize a new `Router ` with the given `options `.
*
* @param {Object} options
* @api private
*/

function Router(options) {
options = options || {};
var self = this;
this.map = {};
this.params = {};
this._params = [];
this.caseSensitive = options.caseSensitive;
this.strict = options.strict;
this.middleware = function router(req , res , next){

self._dispatch(req , res , next);
};

console.log('ROUTER !!');

flx.register('express -dispatcher ', function(msg) {

console.log('------------------------------------------------------');
console.log(' FLX DISPATCHER ');

if (msg.reason) {
this.requests[msg.body.uuid] = msg.body;

} else {
var req = this.requests[msg.req.__flx_uuid__ ].req ,

res = this.requests[msg.req.__flx_uuid__ ].res

req.body = new Buffer(msg.req.body); // Serialization /
deserialization is broken on Arrays and buffers

this.requests[msg.req.__flx_uuid__ ].next();

// self._dispatch(req , res , function () {
// console.log('NEXT IS MISSING ');
// }, 1);

}

}, {
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requests: {}
})

}

/**
* Register a param callback `fn ` for the given `name `.
*
* @param {String|Function} name
* @param {Function} fn
* @return {Router} for chaining
* @api public
*/

Router.prototype.param = function(name , fn){
// param logic
if ('function ' == typeof name) {

this._params.push(name);
return;

}

// apply param functions
var params = this._params

, len = params.length
, ret;

for (var i = 0; i < len; ++i) {
if (ret = params[i](name , fn)) {

fn = ret;
}

}

// ensure we end up with a
// middleware function
if ('function ' != typeof fn) {

throw new Error('invalid param() call for ' + name + ', got ' + fn);
}

(this.params[name] = this.params[name] || []).push(fn);
return this;

};

/**
* Route dispatcher aka the route "middleware ".
*
* @param {IncomingMessage} req
* @param {ServerResponse} res
* @param {Function} next
* @api private
*/

Router.prototype._dispatch = function(req , res , next , dispatch_index){
var params = this.params

, self = this;

debug('dispatching %s %s (%s)', req.method , req.url , req.originalUrl);

// route dispatch
(function pass(i, err){

var paramCallbacks
, paramIndex = 0
, paramVal
, route
, keys
, key;

// match next route
function nextRoute(err) {

pass(req._route_index + 1, err);
}

// match route
req.route = route = self.matchRequest(req , i);

console.log('ROUTE >> ', route);
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// implied OPTIONS
if (!route && 'OPTIONS ' == req.method) return self._options(req , res ,

next);

// no route
if (!route) return next(err);
debug('matched %s %s', route.method , route.path);

// we have a route
// start at param 0
req.params = route.params;
keys = route.keys;
i = 0;

console.log(' >> ' + i);

// param callbacks
function param(err) {

paramIndex = 0;
key = keys[i++];
paramVal = key && req.params[key.name];
paramCallbacks = key && params[key.name];

try {
if ('route ' == err) {

nextRoute ();
} else if (err) {

i = 0;
callbacks(err);

} else if (paramCallbacks && undefined !== paramVal) {
paramCallback ();

} else if (key) {
param ();

} else {
i = 0;
callbacks ();

}
} catch (err) {

param(err);
}

};

param(err);

// single param callbacks
function paramCallback(err) {

var fn = paramCallbacks[paramIndex ++];
if (err || !fn) return param(err);params
fn(req , res , paramCallback , paramVal , key.name);

}

// invoke route callbacks
function callbacks(err) {

i = dispatch_index || i;

var fn = route.callbacks[i++];

console.log('FN >> ', i, ' - ', fn);

try {
if ('route ' == err) {

nextRoute ();
} else if (err && fn) {

if (fn.length < 4) return callbacks(err);
fn(err , req , res , callbacks);

} else if (fn) {
if (fn.length < 4) return fn(req , res , callbacks);
callbacks ();

} else {
nextRoute(err);

}
} catch (err) {
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callbacks(err);
}

}
})(0);

};

/**
* Respond to __OPTIONS__ method.
*
* @param {IncomingMessage} req
* @param {ServerResponse} res
* @api private
*/

Router.prototype._options = function(req , res , next){
var path = parse(req).pathname

, body = this._optionsFor(path).join(',');
if (!body) return next();
res.set('Allow ', body).send(body);

};

/**
* Return an array of HTTP verbs or "options" for `path `.
*
* @param {String} path
* @return {Array}
* @api private
*/

Router.prototype._optionsFor = function(path){
var self = this;
return methods.filter(function(method){

var routes = self.map[method ];
if (! routes || 'options ' == method) return;
for (var i = 0, len = routes.length; i < len; ++i) {

if (routes[i]. match(path)) return true;
}

}).map(function(method){
return method.toUpperCase ();

});
};

/**
* Attempt to match a route for `req `
* with optional starting index of `i`
* defaulting to 0.
*
* @param {IncomingMessage} req
* @param {Number} i
* @return {Route}
* @api private
*/

Router.prototype.matchRequest = function(req , i, head){
var method = req.method.toLowerCase ()

, url = parse(req)
, path = url.pathname
, routes = this.map
, i = i || 0
, route;

// HEAD support
if (!head && 'head' == method) {

route = this.matchRequest(req , i, true);
if (route) return route;
method = 'get';

}

// routes for this method
if (routes = routes[method ]) {

// matching routes
for (var len = routes.length; i < len; ++i) {
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route = routes[i];
if (route.match(path)) {

req._route_index = i;
return route;

}
}

}
};

/**
* Attempt to match a route for `method `
* and `url ` with optional starting
* index of `i` defaulting to 0.
*
* @param {String} method
* @param {String} url
* @param {Number} i
* @return {Route}
* @api private
*/

Router.prototype.match = function(method , url , i, head){
var req = { method: method , url: url };
return this.matchRequest(req , i, head);

};

/**
* Route `method `, `path `, and one or more callbacks.
*
* @param {String} method
* @param {String} path
* @param {Function} callback ...
* @return {Router} for chaining
* @api private
*/

Router.prototype.route = function(method , path , callbacks){
var method = method.toLowerCase ()

, callbacks = utils.flatten ([]. slice.call(arguments , 2));

// ensure path was given
if (!path) throw new Error('Router#' + method + '() requires a path');

// ensure all callbacks are functions
callbacks.forEach(function(fn){

if ('function ' == typeof fn) return;
var type = {}. toString.call(fn);
var msg = '.' + method + '() requires callback functions but got a ' +

type;
throw new Error(msg);

});

// create the route
debug('defined %s %s', method , path);
var route = new Route(method , path , callbacks , {

sensitive: this.caseSensitive ,
strict: this.strict

});

// add it
(this.map[method] = this.map[method] || []).push(route);
return this;

};

Router.prototype.all = function(path) {
var self = this;
var args = []. slice.call(arguments);
methods.forEach(function(method){

self.route.apply(self , [method ]. concat(args));
});
return this;

};

methods.forEach(function(method){
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Router.prototype[method] = function(path){
var args = [method ]. concat ([]. slice.call(arguments));
this.route.apply(this , args);
return this;

};
});

gifsockets-server-master/node_modules/express/lib/router/index.js
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