Modular Javascript

N an osagl world




JavaScript?
JS Module Systems

JavaScript & OSGH
Future of modular webapps
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Modula ritg LS

to mawntarnable code



why wmodularity tn JavasScript?

then now

JavaScript

We run into the same maintainability
problems as on the server side...
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javascript Moodula ritg 101

var myvar = "hello";

function myfunction() {

}

function test() {
somevalue "still global";

}

Glabals



ANDONYMOUS functions

Anonymous functions prevent
putting something in global scope

(function() {
console. log("This is private!");

3());

IIFE: 'Immediately invoked function
expression’



Poor man’s ‘Modules’

(function() {
var myLibrary = {};

function myhelper() {

console. log('helping');

}

myLibrary.add function(x, y) {
myhelper();

X +Y;
}

window.myLibrary = myLibrary;

¥());

myhelper is “private’
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Asynchronous Module Definition

Common)s

ES6 Harmony Modules



Module comparison

Spec-by-
GitHub

Ecma

standard
(in progress)

f

RequirelS Browser
Curl.js first
Browserify Server
Node.js |  first
- Both




Module comparison

define( AMD

['userservice', 'shoppingcart'l,
function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }

}

webshopModule;




Module comparison

AMD

'shoppingcart'],
function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }

}

webshopModule;




Module comparison

var webshopModule = {
placeOrder: function() { ... }

}

webshopModule;




Module comparison

define(

var webshopModule = {
placeOrder: function() { ... }

webshopModule;




Module comparison

define( AMD

['userservice', 'shoppingcart'l,
function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }

}

webshopModule;

COmmonJS
var userservice, shoppingcart;

userservice = require('userservice');
shoppingcart require('shoppingcart');

function placeOrder() { ... }

exports.placeOrder = placeOrder;




Module comparison

define( AMD

['userservice', 'shoppingcart'l,
function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }

}

webshopModule;

I
I

|
|

userservice

exports.placeOrder

COmmonJS

placeOrder;




Module comparison

define( AMD

['userservice', 'shoppingcart'l,
function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }

}

webshopModule;

COmmonJS
var userservice, shoppingcart;

userservice = require('userservice');
shoppingcart require('shoppingcart');

function placeorder() {

|| €Xpor




Module comparison

AMD

define(

['userservice', 'shoppingcart'l,

function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }
}

COmmonJS
var userservice, shoppingcart;

userservice = require('userservice');
shoppingcart require('shoppingcart');

webshopModule;

function placeOrder() { ... }

exports.placeOrder = placeOrder;

module 'webshop' {
{ getUser } from 'userservice'
module shoppingcart from 'http://url/shoppingcart.js’

var placeOrder = function() { .. }

placeOrder




Module comparison

AMD

define(

['userservice', 'shoppingcart'l,

function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }
}

COmmonJS
var userservice, shoppingcart;

userservice = require('userservice');
shoppingcart require('shoppingcart');

webshopModule;

function placeOrder() { ... }

exports.placeOrder = placeOrder;

SYUsSer } from 'userservice'
module shoppingcart from 'http://url/shoppingcart.js’

var placeOrder = function() { .. }

placeOrder




Module comparison

define(

['userservice', 'shoppingcart'l,

function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }
}

COmmonJS
var userservice, shoppingcart;

userservice = require('userservice');
shoppingcart require('shoppingcart');

webshopModule;

function placeOrder() { ... }

exports.placeOrder = placeOrder;

mo-, pED S : ,,__‘ — — ﬁ ES6 HarmOny

! { getUser } from userservice'
{Todule shopplngcart from 'http //url/shopplngcart ]s

e g —— = — = = —— - P

var placeOrder = function() { )
placeOrder



Module comparison

AMD

define(

['userservice', 'shoppingcart'l,

function (userservice, shoppingcart) {

var webshopModule = {
placeOrder: function() { ... }
}

COmmonJS
var userservice, shoppingcart;

userservice = require('userservice');
shoppingcart require('shoppingcart');

webshopModule;

function placeOrder() { ... }

exports.placeOrder = placeOrder;

module 'webshop' {
{ getUser } from 'userservice'
module shoppingcart from 'http://url/shoppingcart.js’

ivarfplégéﬁrdéf’_ %ﬁhction() {T:fr*iﬁﬁ*ﬁ”“"ﬁtﬁﬂ
le: placeOrder

e e e —— ———— l =0 == _— _— — _—



can't we have it all?

(function (root, factory) {
( define 'function' define.amd) {

define(factory);
} ( exports '‘object') {

module.exports = factory();

¥ {

root.returnExports = factory();

}
}(this, function () {




can't we have it all?

(function (root, factory) {
( define 'function' define.amd) {

define(factory);
( exports '‘object') {

module.exports = factory();

{

root.returnExports = factory();

ﬂ}(this, function () {

Il




(unless you are a library author)



Why Reculre)S?

Robust AMD implementation
Browser-based, no build step
Lazy-loading

Optimizer: r.js

Backwards compatible with globals

JQuery supports AMD



RequirelS: end-to-end

<!DOCTYPE html>
>

type="text/javascript" src="require. js" data-main="js/main"></




RequirelS: end-to-end

<!DOCTYPE html>
>

type="text/javascript" src="require. js" data-main="js/main"></

require.config({ main jS
paths: { :
'mymodule’': 'mymodule-1.2'
}
});

require( ['mymodule']|, function(mymodule) {
document.write('<p>' + mymodule.message() '<p>');

});




RequirelS: end-to-end

<!DOCTYPE html> in dex : htm |

>

type="text/javascript" src="require. js" data-main="js/main"></

require.config({

mymOduIe-'l 2.js

main js

paths: {
'mymodule': 'mymodule-1.2° define([], function() {
} {
}); message: function() {

"Hello RequirelS!";

}
}

require( ['mymodule']|, function(mymodule) {
document.write('<p>' + mymodule.message() '<p>');

});

})



From legacy to modules

require.config({ Requlrejs Shims
paths: {
‘angular': '//ajax.googleapis.com/ajax/libs/angularjs/1.0.7/angular.min.js’,
'jquery': '//ajax.googleapis.com/ajax/libs/jquery/1.9.1/jquery.min.js’',
},

shim: {
'angular': {
exports: 'angular'’,
deps: ['jquery']
}
}
});

require(['angular'], function(ng) {
Globals ng.module( 'MyAngularApp').service(...)

});




From legacy to modules

iﬁr"equi?re.éf)_nfig * I N RGQUIrejS Shims

| paths: {

h ‘angular': '//ajax.googleapis.com/ajax/libs/angularjs/1.0.7/angular.min.js’', ||
A 'jquery': '//ajax.googleapis.com/ajax/libs/jquery/1.9.1/jquery.min.js’',

'angular': {
exports: 'angular'’,
deps: ['jquery']
}
}
});

require(['angular'], function(ng) {
Globals ng.module( 'MyAngularApp').service(...)

});




From legacy to modules

require.config({ Requlrejs Shims
paths: {
‘angular': '//ajax.googleapis.com/ajax/libs/angularjs/1.0.7/angular.min.js’,
'jquery': '//ajax.googleapis.com/ajax/libs/jquery/1.9.1/jquery.min.js’',
},

1

. shim: {

f ‘angular': {

| exports: 'angular'’,
deps: ['jquery']

require(['angular'], function(ng) {
Globals ng.module( 'MyAngularApp').service(...

});
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by Google



“VNGULARIJS

oy Google

define('angular', function(ng) {
var ngModule = ng.module('webshop.services', []);

ngModule. factory('basket', function() {
// Private initialization

{

addProduct: function(product) {
// add product to basket

}

// more methods...

All Angular modules must be known at ‘startup’



NGULARJS

oy Google

AMD Module

’def1ne( angular , functlon(ﬁgif{’§tgvﬂ
L f I— , S

var ngModule ng module( webshop services', [1]);

ngModule. factory('basket', function() {
// Private initialization

{

addProduct: function(product) {
// add product to basket

}

// more methods...

All Angular modules must be known at ‘startup’



NGULARJS

oy Google

Angular Module

define('angular’, functlon(ng) {

= —_—— T ——m———

-5 O e — e e e —

E var ngModule ng module( webshop serv1ces . []),l»

ngModule factory('basket’, functzon() {
// Private 1n1t1allzatlon

{

addProduct: function(product) {
// add product to basket

}

// more methods...

}
}
});

All Angular modules must be known at ‘startup’



“VNGULARIJS

oy Google

var ctrlModule = angular.module('webshop.controllers', ['webshop.services']);

ctrWModule.controller('ProductCtrl', ['$scope', '$routeParams', 'basket’,
function(:scope, ‘routeParams, basket) {

scope.category = routeParams.category;

$scope.inBasket = function(product) A{
basket.addProduct(product);
}
4

);




“VNGULARIJS

oy Google

var ctrlModule angular.module('webshop.controllers',ﬁ[;Webshop.sefQiEés'i);?

ctrWModule.controller('ProductCtrl', ['$scope', '$routeParams', 'basket’,

function(:scope, ‘routeParams, basket) {

scope.category = routeParams.category;

$scope.inBasket = function(product) A{
basket.addProduct(product);
}
4
);




“VNGULARIJS

oy Google

Injecting the service

ctrModule.controller('ProductCtrl', ['$scope’, '$routeParams',T
function(iscope, ‘routeParams, basket) { -

scope.category = routeParams.category;

$scope.inBasket = function(product) A{
basket.addProduct(product);
}
4

);
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OSGi

Modularity across the wire




The high-level tdea (L)

4; Apache Felix \
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The abstract tdea (L)

We evolved through 3 implementations

OpenSocial gadget container
RequirelS + Angular module per bundle
RequirelS + One ‘modular’ frontend bundle



OpenSocial gadgets

its Zum Ziel F-;— <

Dashboard



OpenSocial gadgets

(Gadget:.

Amdatu OpenSocial (Apache Shindig)
OSGi bundle

Serve static resources

Register Gadget as service (whiteboard)
Standardized XML descriptor

Initial HTML views

Preferences



OpenSocial gadgets

Every gadget isolated (CSS, JS freedom)
Frontend dynamics match OSGi

Every gadget isolated (CSS/JS sharing)
IFrames suck: sub-optimal user experience
OpenSocial Is dead



Angular module per bundle

owards a true Single Page Web-application

NEW HEE) =
INTERFACE Engels 0

Engels > Travel> Strange names.

Today

(%) Alice Johnson v

iF Mathematics
I~ 4 You’re rocking Verhoudingen!

<

Courses
Waar je aan gaat werken Wat je al moet kunnen

Je leert in een Engelse tekst relaties te leggen tussen /' Lezenvan informatieve teksten
tekstuele informatie en meer algemene kennis. Je leert de

bedoeling van tekstgedeeltes en/of specifieke formuleringen  +/ Lezen van betogende teksten
te duiden. En je leert de bedoelingen van de schrijver te

verwoorden.

Introductie N/

Mathematics Physics English Geography

Show more
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Qefening DJ's Introductie Toets DJ's OefeningMC's
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Lorem ipsum dolor sit amet,
consectetur adipiscing elit.
Sed feugiat vehicula dopi-
bus. Morbi facilisis arcu
mauris, nec luctus ante
porttitor eu. In hac habi~
tasse platea dictumst.

No more IFrames. ..



Angular module per bundle

Bundle I Main frontend bundle

(/META-INF/MANIFEST MF |
| /static/js/angular.js |
/static/js/require.js

'/I\/IETA INF/MANIFEST MF |
/static/js/module.js |
/static/js/ * ]S

Bundle 2

’/I\/IETA INF/MANIFEST MF |
/static/js/module.js ‘
/static/js/..x ]S

‘\ /staUc/tempIates




Angular module per bundle

Main frontend bundle

Bundle | |
I X-Web—Resource-Version: 1.1
mam  X-Web—-Resource: /profile;static
\ «  Include-Resource: static=static
/static/js/m X-NgApp: profile;module;profile.app
| .~ X-NgLink: myprofile
Istatic/js/.. J o

[ /META-INF/MANIFEST.MF |
| /static/js/angular.js
| | /static/js/require.js

’/I\/IETA INF/I\/IANIFEST MPF
/static/js/module.js

/static/js/ * |S




Angular module per bundle

Bundle | Main frontend bundle

e ————

[ /META-INF/MANIFEST.M
| /static/js/angular.js

 /static/js/require.js

/META-INF/MANIFEST.MF
| /static/js/module.js
/static/)s/..* |s

Generates
Bundle 2

define(['angular', #foreach($module in $modules)'/${module.path}/js/${module.moduleFileName}.js"',#end], function(ng) {

var appModule = ng.module('my.app', ['ngRoute', #foreach($module in $modules) '${module.moduleName}',#end], I
'$locationProvider', '$routeProvider’,
function($locationProvider, $routeProvider) {
$routeProvider.otherwise({redirectTo: '/curriculum'});

¥

1);



Angular module per bundle

Addition of fro
Frontend bund

Nte

€5

nd bu

nave

Integrated single-page app experience
Modular/maintainable JavaScript
Separate bundles for frontend modules

Dynamically generated JS defies optimization

ndle requires reload

nidden’ dependencies

Concerns like (global) navigation tricky



Single frontend bundle

Single Page Web-application: Ul-based tooling all the way

Concatenation Minification generate AppCache manifest
CSS Auto prefixing  CSS pre-processor (SASS/LESS)

Froend bundle ~ Gulp/ ? Prcs Frontenne

Grunt

;SfaEtTcA/erNocht/l eA %FESST M ‘*, /META-INF/MANIFEST.MF
, J | /static/main.js

| /static/module1/css/*.css | Bower | : :
/static/module1/templates/*.html /statlc/maln.css

/static/modu e2/* ]S ¢ etc.

 /static/module2/css/*.css 1, ,;

| /static/module2/templates/*.html | w

;/static/main.js

\ \
D . -~ — S ——— — N — - -~ — —



Angular module per bundle

Integrated single-page app experience
Modular/maintainable JavaScript
Jse modern frontend toolchains

/’:‘c’;( LT
, Q - 4«;&/ \
& /-/ ) ““ ¢

ke Lose dynamic addition of frontend modules
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Transpile’ ES 6 modules
Google Traceur or Square’s ES transpiler

But: spec far from final




Future: Javascript services

OSGL RFP 159
JavaScript Micro Services

https://github.com/osgi/design/raw/master/rfps/
rfp-0159-JavaScript-Microservices.pdf



https://github.com/osgi/design/raw/master/rfps/rfp-0159-JavaScript-Microservices.pdf

Future: Javascript services

OSGL RFP 159
JavaScript Micro Services

https://github.com/osgi/design/raw/master/rfps/
rfp-0159-JavaScript-Microservices.pdf



https://github.com/osgi/design/raw/master/rfps/rfp-0159-JavaScript-Microservices.pdf

Future: web components

i

W3C working draft WEB COMPONENTS

Custom elements -
Templates/Shadow DOM -
HTML imports -

Native 2-way databinding -




Future: web components

W3C working draft WEB COI\/IPNENTS

Custom elements -
Templates/Shadow DOM -
HTML imports -

Native 2-way databinding -

Not strictly about JS modularity:
supposed to piggyback on ES6 modules



Future: web components

i

w GOOQ'G Polymer WEB COMPONENTS
mozilla X-Tags

Poly-fills
P re-de':i ned CUStOm Elements
elements

Applications

Polymer

polymer.js

AngularlS and e et
Ember.js will migrate
to web components




-element name="color-picker" attributes="owner color">
>

This is a < >{{owner}}</ >'s color-picker.

He likes the color <b style="color: {{color}}">{{color}}</b>.
>

>
Polymer('color-picker', {
// These default values are overridden

// by the user's attribute values.
color: "red",

owner: "Daniel"

>
-element>




colo-picker.html

< rel="import" href=“/components/polymef)ﬁolymer.Btm1">

-element name="color-picker" attributes="owner color">
>
This is a < >{{owner}}</ >'s color-picker.

He likes the color <b style="color: {{color}}">{{color}}</b>.
>

>
Polymer('color-picker', {

// These default values are overridden

// by the user's attribute values.
color: "red",

owner: "Daniel"

>
-element>




colo-picker.html

< rel="import" href=“/components/polymer/polymer.Btm1">

—-element name="color-picker" attributes="owner color'>4—j
>

This is a < >{{owner}}</ >'s color-picker.

He likes the color <b style="color: {{color}}">{{color}}</b>. |
N |

| Custom element
Polymer('color-picker', {

// These default values are overridden - deflnlthn

// by the user's attribute values.
color: "red",

owner: "Daniel"

>
-element>




rel—"lmport" href-"/components/polymer/polymer html">
-element name="color-picker" attributes="owner color">=

This is a < >{{owner}}</ >'s color-picker. &ﬁﬁ

He likes the color <b style="color: {{color}}“>{{color}}</ >\
N it |

Polymer('color-picker', {
// These default values are overridden

// by the user's attribute values.
color: "red",

owner: "Daniel"

>
-element>




Future: web components

color plcker html

< rel="import" href-"/components/polymer/polymer html"

< —element name="color-picker" attributes="owner color'>
< >
This is a < >{{owner}}</ >'s color-picker.
He likes the color <b style="color: {{color}}">{{color}}</b>. |
</ >
< > -
Polymer('color-picker', { ™= “x
// These default values are overrldde
// by the user's attribute values. \ |
color: "red", |
owner: "Daniel" , [
|

>
| </ -element>

. : Reglstratlon/ln|t|al|zat|on
(Polymer specific, ultimately calls into
Web Components standard API)




Future: web components

colo-picker.html

< rel="import" href=“/components/polymer/polymer.Btm1:>

< —element name="color-picker" attributes="owner color'>
< >
This is a < >{{owner}}</ >'s color-picker.
He likes the color <b style="color: {{color}}">{{color}}</b>.
</ >
< >
Polymer('color-picker', {
// These default values are overridden
// by the user's attribute values.
color: "red",
owner: "Daniel"

' <!DOCTYPE html>
S \ < >
</ —element> N

src="platform. js"></ >

index.htmi

rel="import" href="color-picker.html">

—-picker owner="Scott" color="blue'></ -picker> l

?

—




Questions?

‘ bit.ly/modularjs

Conversing worlds




