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Express.js describes itself better than I can: “a minimal and flexible node.js web 
application framework”. It helps you build web apps. If you’ve used Sinatra in the Ruby 
world, a lot of this will be familiar.

Like any abstraction, Express hides difficult bits and says “don’t worry, you don’t need 
to understand this part”. It does things for you so that you don’t have to bother. In 
other words, it’s magic.

It’s good magic, too. Express catalogs some people using it, and there are some big 
names: MySpace, Klout, and even some stuff I’ve made. Me. I’m a huge deal. I’ve got 
a blog.

But all magic comes at a price: you might not understand the inner workings of Express. 
This is like driving a car; I drive a car just fine without intimate knowledge of its workings, 
but I’d be better off with that knowledge. What if things break? What if you want to 
get all the performance you can out of the car? What if you have an insatiable thirst 
for knowledge?

So let’s understand Express from the bottom, with Node.

Node has an HTTP module which makes a pretty simple abstraction for making a 
webserver. Here’s what that might look like:

// Require what we need
var http = require(“http”);

// Build the server
var app = http.createServer(function(request, response) {
  response.writeHead(200, {
    “Content-Type”: “text/plain”
  });
  response.end(“Hello world!\n”);

NODE AND EXPRESS

BOTTOM LAYER: NODE’S HTTP SERVER

“This is aimed at people 
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});

// Start that server, baby
app.listen(1337, “localhost”);
console.log(“Server running at http://localhost:1337/”);

And if you run that app (if that file is called app.js, you’d run node app.js), you’ll get 
a response of “Hello world!” if you visit localhost:1337 in your browser. You’ll get 
the same response no matter what, too. You can try visiting localhost:1337/anime_
currency or localhost:1337/?onlyfriend=anime, and it’s like talking to a brick wall: 
“Hello world!”

Let’s break this down a bit.

The first line uses the require function to load a built-in Node module called http. It 
puts this lovely module inside of a variable called http. For more about the require 
function, check out Nodejitsu’s docs.

Then we put a server in a variable called app by using http.createServer. This takes 
a function that listens for requests. We’ll get back to this in a minute because 
they’re Super Duper Important. Skip over it for the next two sentences.

The last thing we do is tell the server to listen for requests coming in on port 1337, 
and then we just log that out. And then we’re in business.

Okay, back to the request handler function. That thing is important.

Before I start this section, I should say that there’s a bunch of cool HTTP stuff in 
here that I don’t think is relevant to learning Express. If you’re interested, you can 
look at the docs for the HTTP module because they have a bunch of stuff.

Whenever we make a request to the server, that request handler function is called. 
If you don’t believe me, try putting a console.log in there. You’ll see that it logs out 
every time you load a page.

request is a request that comes from the client. In many apps, you’ll see this shortened 
to req. Let’s look at it. To do that, we’ll modify the above request handler a bit:

THE REQUEST HANDLER
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var app = http.createServer(function(request, response) {

  // Build the answer
  var answer = “”;
  answer += “Request URL: “ + request.url + “\n”;
  answer += “Request type: “ + request.method + “\n”;
  answer += “Request headers: “ + JSON.stringify(request.headers) + “\n”;

  // Send answer
  response.writeHead(200, { “Content-Type”: “text/plain” });
  response.end(answer);

});

Restart the server and reload localhost:1337. You’ll see what URL you’re requesting, 
that it’s a GET request, and that you’ve sent a number of cool headers like the user-
agent and more complicated HTTP stuff! If you visit localhost:1337/what_is_anime, 
you’ll see the request URL change. If you visit it with a different browser, the user-
agent will change. If you send it a POST request, you’ll see the method change.

The response is the next part. Just like the prior argument is often shortened, this is 
often shortened to the three-letter res. With each response, you get the response 
all ready to send, and then you call response.end. Eventually, you must call this 
method; even the Node docs say so. This method does the actual sending of data. 
You can try making a server where you don’t call it, and it just hangs forever.

Before you send it out, you’ll want to write some headers. In our example, we do 
this:

response.writeHead(200, { “Content-Type”: “text/plain” });

This does two things. First, it sends HTTP status code 200, which means “OK, 
everything is good”. Then, it sets some response headers. In this case, it’s saying 
that we’re sending back the plaintext content-type. We could send other things 
like JSON or HTML.

You want more? Okay. You asked nicely.

One could imagine taking these APIs and turning them into something cool. You 

THE REQUEST HANDLER
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could do something (sorta) like this:

var http = require(“http”);

http.createServer(function(req, res) {

  // Homepage
  if (req.url == “/”) {
    res.writeHead(200, { “Content-Type”: “text/html” });
    res.end(“Welcome to the homepage!”);
  }

  // About page
  else if (req.url == “/about”) {
    res.writeHead(200, { “Content-Type”: “text/html” });
    res.end(“Welcome to the about page!”);
  }

  // 404’d!
  else {
    res.writeHead(404, { “Content-Type”: “text/plain” });
    res.end(“404 error! File not found.”);
  }

}).listen(1337, “localhost”);

You could clean this up and make it pretty, or you could be hardcore like the npm.
org folks and tough it out with vanilla Node. But you could also build a framework. 
That’s what Sencha did. And they called it Connect.

Fitting that Connect happens to be the middle layer of this JavaScript cake, because 
it calls itself “a middleware framework for node”. Don’t go searching “what is 
middleware” just yet -- I’m about to explain it.

A LITTLE BIT OF CONNECT CODE

Let’s say we wanted to write the “hello world” app that we had above, but with 
Connect this time. Don’t forget to install Connect (npm install, baby). Once you’ve 
done that, the app is pretty similar.

MIDDLE LAYER: CONNECT
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// Require the stuff we need
var connect = require(“connect”);
var http = require(“http”);

// Build the app
var app = connect();

// Add some middleware
app.use(function(request, response) {
  response.writeHead(200, { “Content-Type”: “text/plain” });
  response.end(“Hello world!\n”);
});

// Start it up!
http.createServer(app).listen(1337);

So let’s step through this.

First, we require Connect. We then require Node’s HTTP module just like we did 
before. We’re ready.

Then we make a variable called app like we did before, but instead of creating the 
server, we call connect(). What’s going on? What is this madness?

We then add some middleware -- it’s just a function. We pass this to app.use, and 
this function looks an awful lot like the request handlers from above. In fact, I copy-
pasted it.

Then we create the server and start listening. http.createServer took a function 
before, so guess what -- app is just a function. It’s a Connect-made function that 
starts going through all the middleware until the end. But it’s just a request handler 
like before.

(Worth noting that you might see people using app.listen(1337), which just defers 
to http.createServer. This is true in both Connect and Express.)

Okay, now I’m going to explain middleware.

What is middleware?

I want to start by saying that Stephen Sugden’s description of Connect middleware 
is really good and does a better job than I can. If you don’t like my explanation, 
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read his.

Remember the request handlers from a few sections earlier? Each piece of 
middleware is a request handler. You start by looking at the first request handler, 
then you look at the next one, then the next, and so on.

Here’s what middleware basically looks like:

WHAT IS MIDDLEWARE?

I want to start by saying that Stephen Sugden’s description of Connect middleware 
is really good and does a better job than I can. If you don’t like my explanation, 
read his.

Remember the request handlers from a few sections earlier? Each piece of 
middleware is a request handler. You start by looking at the first request handler, 
then you look at the next one, then the next, and so on.

Here’s what middleware basically looks like:

function myFunMiddleware(request, response, next) {
   // Do stuff with the request and response.
   // When we’re all done, call next() to defer to the next middleware.
   next();
}

When we start a server, we start at the topmost middleware and work our way to 
the bottom. So if we wanted to add simple logging to our app, we could do it!

var connect = require(“connect”);
var http = require(“http”);
var app = connect();

// Logging middleware
app.use(function(request, response, next) {
  console.log(“In comes a “ + request.method + “ to “ + request.url);
  next();
});

// Send “hello world”
app.use(function(request, response) {
  response.writeHead(200, { “Content-Type”: “text/plain” });
  response.end(“Hello world!\n”);
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});

http.createServer(app).listen(1337);

If you run this app and visit localhost:1337, you’ll see that your server is logging 
some stuff and you’ll see your page.

It’s important to note that anything that works in the vanilla Node.js server also 
works in middleware. For example, if you want to inspect req.method, it’s right 
there.

While you can totally write your own, Connect comes with a bunch of cool middleware 
and there’s a bunch of third-party middleware too. Let’s remove our logger and 
use the one built into Connect:

var connect = require(“connect”);
var http = require(“http”);
var app = connect();

app.use(connect.logger());
// Fun fact: connect.logger() returns a function.

app.use(function(request, response) {
  response.writeHead(200, { “Content-Type”: “text/plain” });
  response.end(“Hello world!\n”);
});

http.createServer(app).listen(1337);

Visit localhost:1337 and you’ll see some logging!

I THIRST FOR MORE

One could imagine stringing together some middleware to build an app. Maybe 
you’d do it like this:

var connect = require(“connect”);
var http = require(“http”);
var app = connect();

app.use(connect.logger());

// Homepage
app.use(function(request, response, next) {
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  if (request.url == “/”) {
    response.writeHead(200, { “Content-Type”: “text/plain” });
    response.end(“Welcome to the homepage!\n”);
    // The middleware stops here.
  } else {
    next();
  }
});

// About page
app.use(function(request, response, next) {
  if (request.url == “/about”) {
    response.writeHead(200, { “Content-Type”: “text/plain” });
    response.end(“Welcome to the about page!\n”);
    // The middleware stops here.
  } else {
    next();
  }
});

// 404’d!
app.use(function(request, response) {
  response.writeHead(404, { “Content-Type”: “text/plain” });
  response.end(“404 error!\n”);
});

http.createServer(app).listen(1337);

“This is ugly! I need to build a framework,” you say. You savage. You’re never 
satisfied, are you? Will there ever be enough?

Some people saw Connect and they said, “this code can be even easier”. And so 
they built Expresss. (Actually, it seems like they saw Sinatra and stole it.)

We’ve finally arrived at the third act of our nerdy quest. We’re at the peak of our 
abstraction mountain. There is a beautiful sunset. Your long, golden locks wave in 
the cool breeze.

Just like Connect extends Node, Express extends Connect. The beginning looks 
very similar to Connect:

var express = require(“express”);

TOP LAYER: EXPRESS
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var http = require(“http”);
var app = express();

And so does the end:

http.createServer(app).listen(1337);

But the middle is what’s different. Where Connect gives you one cool feature 
(middleware), I think that Express gives you three cool features: routing, better 
request handlers, and views. Let’s start with routing.

COOL FEATURE 1: ROUTING

Routing is a way to map different requests to specific handlers. In many of the 
above examples, we had a homepage and an about page and a 404 page. We’d 
basically do this with a bunch of if statements in the examples.

But Express is smarter than that. Express gives us something called “routing” which 
I think is better explained with code than with English:

var express = require(“express”);
var http = require(“http”);
var app = express();

app.all(“*”, function(request, response, next) {
  response.writeHead(404, { “Content-Type”: “text/plain” });
  next();
});

app.get(“/”, function(request, response) {
  response.end(“Welcome to the homepage!”);
});

app.get(“/about”, function(request, response) {
  response.end(“Welcome to the about page!”);
});

app.get(“*”, function(request, response) {
  response.end(“404!”);
});

http.createServer(app).listen(1337);

Ooh. That’s hot.
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After the basic requires, we say “every request goes through this function” with 
app.all. And that function looks an awful lot like middleware, don’t it?

The three calls to app.get are Express’s routing system. They could also be app.
post, which respond to POST requests, or PUT, or any of the HTTP verbs. The first 
argument is a path, like /about or /. The second argument is a request handler 
similar to what we’ve seen before. To quote the Express documentation:

[These request handlers] behave just like middleware, with the one exception 
that these callbacks may invoke next(‘route’) to bypass the remaining route 
callback(s). This mechanism can be used to perform pre-conditions on a route 
then pass control to subsequent routes when there is no reason to proceed 
with the route matched.

In short: they’re basically middleware like we’ve seen before. They’re just functions, 
just like before.

These routes can get smarter, with things like this:

app.get(“/hello/:who”, function(req, res) {
  res.end(“Hello, “ + req.params.who + “.”);
});

Restart your server and visit localhost:1337/hello/animelover69 for the following 
message:

Hello, animelover69.

The docs also show an example that uses regular expressions, and you can do lots 
of other stuff with this routing. For a conceptual understanding, I’ve said enough.

But it gets cooler.

COOL FEATURE 2: REQUEST HANDLING

Routing would be enough, but Express is absolutely ruthless.

Express augments the request and response objects that you’re passed in every 
request handler. The old stuff is still there, but they add some new stuff too! The 
API docs explain everything, but let’s look at a couple of examples.
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One nicety they give you is a redirect method. Here are some examples:

response.redirect(“/hello/anime”);
response.redirect(“http://www.myanimelist.net”);
response.redirect(301, “http://www.anime.org”);  // HTTP status code 301

This isn’t in vanilla Node and it’s also absent from Connect, but Express adds this 
stuff. It adds things like sendFile which lets you just send a whole file:

response.sendFile(“/path/to/anime.mp4”);

The request gets a number of cool properties, like request.ip to get the IP address 
and request.files to get uploaded files.

Conceptually, there’s not much to know, other than the fact that Express extends 
the request and response. For everything Express gives you, check out the API 
docs.

COOL FEATURE 3: VIEWS

More features? Oh, Express, I’m blushing.

Express can handle views. It’s not too bad. Here’s what the setup looks like:

// Start Express
var express = require(“express”);
var app = express();

// Set the view directory to /views
app.set(“views”, __dirname + “/views”);

// Let’s use the Jade templating language
app.set(“view engine”, “jade”);

The first block is the same as always. Then we say “our views are in a folder called 
‘views’”. Then we say “use Jade”. Jade is a templating language. We’ll see how it 
works in just a second!

Now, we’ve set up these views. How do we use them?

Let’s start by making a file called index.jade and put it into a directory called views. 
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It might look like this:

doctype 5
html
  body
    h1 Hello, world!
    p= message

This is basically HTML without all the brackets. It should be fairly straightforward 
if you know HTML. The only interesting part is the last line. message is a variable! 
Woah! Where did that come from? I’ll tell you.

We need to render the view from within Express. Here’s what that looks like:

app.get(“/”, function(request, response) {
  response.render(“index”, { message: “I love anime” });
});

Express adds a method to response, called render. It does a bunch of smart stuff, 
but it basically looks at the view engine and views directory (the stuff we defined 
earlier) and renders index.jade.

The last step (I suppose it could be the first step) is to install Jade, because it’s not 
bundled with Express. Add it to your package.json or npm install it.

If you get all of this set up, you’ll see this page. Here’s all the source code.

BONUS COOL FEATURE: EVERYTHING FROM CONNECT AND NODE

I want to remind you that Express is built on top of Connect which is built on top of 
Node. This means that all Connect middleware works with Express. This is useful! 
For example:

var express = require(“express”);
var app = express();

app.use(express.logger());  // Inherited from Connect

app.get(“/”, function(req, res) {
  res.send(“anime”);
});

app.listen(1337);
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If you learn one thing from this post, it should be this. If your brain has room for 
another fun fact: hippo milk is pink!

Most of the stuff in this post is conceptual, but let me push you in the right direction 
for building something you want to build. I don’t want to delve into specifics.

You can install Express as an executable in your terminal. It spits out boilerplate 
code that’s very helpful for starting your app. Install it globally with npm:

# You’ll probably need `sudo` for this:
npm install -g express

If you need help, use express --help. It spits out some options. For example, let’s 
say I want to use EJS templating and LESS for CSS. My app is called “myApp”. 
Here’s what I’d type to get started:

express --ejs --css less myApp

It’ll generate a bunch of files and then tell you to go into that directory and npm 
install. If you do that, you’ll have a basic app running with node app! I’d recommend 
looking through the generated files to see some boilerplate, and then messing with 
it a bunch. It’s hardly a full app, but I found it very helpful to poke through these 
files and mess with them when getting started.

Also helpful are the many official examples on GitHub.

Some concluding miscellany

- If you love CoffeeScript like I do, you should know that all of this stuff works with 
CoffeeScript. You don’t even need to compile it! Instead of starting your server 
with node app.js, start it with coffee app.coffee. This is what I do in my apps. Me. 
I’m a big deal. I’ve got a blog.

- I was confused when I saw app.use(app.router) -- doesn’t Express always use a 
router? The short answer is that app.router is Express’s routing middleware, and 
it’s implicitly included when you define a route. You can explicitly include it because 
you want the router middleware to come before other stuff, which is sometimes 
desirable. This StackOverflow answer explains it well.

ACTUALLY BUILDING SOMETHING
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- This guide was written for Express 3, and the version 4 roadmap shows the 
possibility of some dramatic changes. Most notably, it looks like Express might be 
split up into a bunch of small modules and eat some of Connect’s features. It’s up 
in the air, but the “plans” are worth a look.

Is there no satisfying you? You glutton. You make me sick. Soon you’re gonna 
be sitting in an opium den, eyes half-open, drooling out the last drop of your 
programming talent.

Just like Rails is the de-facto way to build web apps with Ruby and demonic 
masochism is the de-facto way to build web apps in PHP, I get the impression that 
Express is the de-facto way to build web apps in Node. But unlike Rails, Express is 
much lower-level. It seems like no high-level Node library has stuck out. I think this 
is going to change. Keep your eyes out.

I won’t go into them here, but just as Express was built on Connect and Connect 
on Node, people have built things on top of Express. The Express wiki lists them 
and many of them are Pretty Cool. You can use these frameworks if you’d prefer, 
or you can stick to the lower-level Express. Either way, go build cool stuff!

I THIRST FOR MORE

Evan Hahn
Web Developer

his blog

twitter

share

github
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Recently I got together with some local developers to discuss client side MVC 
frameworks. We ended up discussing many of the differences between AngularJS and 
Ember.

Discourse is an Ember application and has been since the first prototype, so I have a 
lot of experience with it. However, it became clear during the conversation with my 
peers that there was a lot about AngularJS I didn’t know.

There is evidence that AngularJS is beating out Ember in terms of developer mind 
share: there are more Stack Overflow questions dedicated to AngularJS. AngularJS 
has more stars and forks on Github. At a recent Javascript meetup in Toronto, when 
polled virtually every developer expressed interest in learning more about AngularJS. 
Clearly there is something to this framework!

I decided to take some time to seriously investigate AngularJS and see what all the 
fuss was about. I read through as much documentation, blog posts and guides as I 
could. I downloaded AngularJS and made simple applications. I reached out to local 
developers and pestered them with questions about the framework.

I have a good idea now why AngularJS is gaining momentum: it is simpler. There is a 
lot less to the framework and as a consequence it’s easier to learn. If I were to rank the 
amount of tools various client side MVC frameworks give you, Angular seems to exist 
somewhere near the half way point between Backbone and Ember.

A few years ago, many Rails developers I knew were excited about Sinatra. Sinatra 
is far simpler than Rails. It allocates a fraction of the objects Rails does. I observed a 
pattern as those developers started to build out their applications. Some were used 
to Rails’ large toolbox of convenience functions so they included ActiveSupport. Some 
needed ORMs so they included ActiveRecord. At that point, what was the advantage 
of Sinatra? You were basically running a Rails application.

FRAMEWORKS

THE PITFALLS OF SIMPLICITY

“Angular’s focus on 
simplicity has some serious 

consequences.”
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Framework simplicity is good if your application is meant to be simple. But you 
should be cautious when choosing simplicity if your application is ambitious and 
you care about supporting it for a long time.

Don’t get me wrong: if an API is convoluted and verbose, and a competing one is 
equally functional yet simpler to use, by all means use the competitor. However, 
people are far too quick to mistake simplicity for good design.

Ember has more concepts to learn and more to wrap your head around than 
AngularJS. Before you write off Ember due to its complexity, consider why the 
developers added all that extra stuff. Perhaps it’s there for a reason?

Ember is a toolbox full of concepts you will find useful if you want to build a large 
and maintainable application. The trade offs it has made in its API are there to 
help you structure your code in a sane way. As you learn Ember you will notice 
several philosophies and opinions that are completely absent from the AngularJS 
framework.

This is far better illustrated via example. In this post, I’m going to try and demonstrate 
a few major shortcomings in AngularJS and how the Ember approach is much 
better.

Let’s say you’re working on a web application that does rendering on the server. 
The current page you’re working on is meant to display a list of items as rows, and 
if the user clicks on a row, it will change color to indicate it’s been selected.

If you were using jQuery to do this, you’d likely bind a function to the click event 
on each row. When fired, your function would change the CSS class of the row to 
highlight it.

You can’t stop there, though. Your function also has to remove the CSS class from 
any other rows that were previously selected. That’s a little crazy if you think about 
it! Changing which item is selected means we have to know everywhere that it’s 
been represented in our UI.

Whenever you store the same piece of data in multiple places, it is likely to go 

IN PURSUIT OF A SINGLE SOURCE OF TRUTH
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out of sync. Additionally, your code ends up being longer and more complex as it 
has to manage all the various updates every time it changes.

Client side MVC (Model View Controller) frameworks like Ember and AngularJS 
separate your data model from its presentation. Your model becomes the single 
source of truth. If you change it, your HTML template changes automatically. If you 
want to know its current value, you read it from the model instead of the DOM.

This is a a huge boon to developer productivity while simultaneously reducing the 
potential for errors related to out of sync data.

AngularJS touts itself as a MVC or MVW (Model View Whatever) framework.

It’s clear where AngularJS’ view layer is: you annotate regular HTML documents 
with ng-* attributes and handlebars style {{variable}} expressions. It’s also easy to 
understand where the controllers are; you link Javascript classes to elements using 
ng-controller attributes.

What isn’t clear, especially if you come from a server side MVC background, is 
what is an AngularJS model? There is no standard Model base class, nor is there a 
component or interface in AngularJS that defines what a model is supposed to be.

In an AngularJS controller, you are given an object called $scope. Any data you 
attach to it is rendered in your HTML template:

function SomeCtrl($scope) {
  $scope.countries = [‘can’, ‘usa’, ‘fra’, ‘jap’];
  $scope.user = {name: “Evil Trout”};
  $scope.age = 34;

  // Our template now can render {{age}}, {{user.name}} and a list of 
countries!
}

According to the AngularJS documentation any named data in an AngularJS $scope 
is a model, not just Javascript objects and arrays, but primitives, too! In the above 
snippet, there are three models!

WHAT’S AN ANGULARJS MODEL?
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AngularJS gives you tools you need to manage a single source of truth in your 
templates. This is a concept known as data binding. If we created a template that 
has an AngularJS expression {{age}}, we can say it’s bound to the $scope.age model. 
If you wrote {{age}} several times in one template, and executed $scope.age = 40 
in your controller, all would update simultaneously.

There is a secondary level of data binding, however, that you need if you truly want 
to express a single source of truth, and that is within your data model itself. In 
other words, AngularJS stops short by only allowing for data binding only between 
your $scope and template, not within the structures in your Javascript code.

In Ember, all models extend the Ember.Object base class. When you do this, you 
gain the ability to declare relationships within and between models. For example:

App.Room = Ember.Object.extend({
  area: function() {
    return this.get(‘width’) * this.get(‘height’);
  }.property(‘width’, ‘height’)
});

Here, we’ve created a model called Room. We’ve declared area which is known as 
a computed property. The property syntax you see at the end there tells Ember 
that the Room’s area depends on its width and height.

Creating an instance of this model is easy:

var room = App.Room.create({width: 10, height: 5});

Now we can create a template:

<p>Room:</p>

<p>{{width}} ft.</p>
<p>{{height}} ft.</p>
<p>{{area}} sq ft.</p>

And Ember would render the attributes correctly. In this case, it’s impossible for 
area to be out of sync with width and height. If either of those two properties 
change, area will be updated automatically.

WHAT’S WRONG WITH JAVASCRIPT PRIMITIVES AS MODELS?
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Because AngularJS models are regular Javascript objects, AngularJS doesn’t have 
an equivalent to computed properties. However, you can approximate them using 
functions on your objects:

var Room = function(args) {
  this.width = args.width;
  this.height = args.height;
}

Room.prototype.area = function() {
  return this.width * this.height;
}

To access the area of our Room, you have to add a set of parentheses to your area() 
call:

<p>Room:</p>

<p>{{width}} ft.</p>
<p>{{height}} ft.</p>
<p>{{area()}} sq ft.</p>

This illustrates a key difference between Ember and AngularJS. Ember subscribes 
to the Uniform Access Principle. In an Ember template, regardless of whether 
you are accessing something that is computed or something that is a primitive, 
the expression looks the same. In AngularJS, functions have to be specifically 
demarcated.

This can cause maintainability nightmares down the road. Over time, in a large 
software project, you will inevitably want to replace something that was previously 
a primitive with a method. In Ember you can do this painlessly; in AngularJS you’ll 
have to update every template where that model is used.

It’s worth discussing a related trade-off you might have noticed in the Ember code 
above: to access properties of a model, you have to use getters and setters. This 
means a little extra typing, but you reap the same benefit in the Javascript code 

MODELING THIS IN ANGULARJS

USING GETTERS AND SETTERS
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that you do in the template: replacing a primitive with a function will just work!

A secondary benefit to using getters and setters is you can chain them safely. 
Consider the following code:

console.log(room.inhabitant.name);

What happens if the inhabitant is not present? You’ll raise a Javascript error. In the 
Ember equivalent you’ll get undefined back, which makes it easier to write more 
resilient code:

// outputs undefined
console.log(room.get(‘inhabitant.name’));

There is another downside to using a functions instead of computed properties: 
it’s much slower.

In our Ember code, we expressed that area depends on width and height. In 
AngularJS, we didn’t do that. So how could AngularJS possibly know to re-render 
the area if the width or height changed? In fact, how does AngularJS ever know to 
re-render when things change if it’s not using special Javascript objects for models?

The answer is: it doesn’t. AngularJS uses a process called dirty checking to determine 
what it needs to update in the DOM. When a controller finishes executing code, 
AngularJS compares everything in the $scope to its previous values. If they’ve 
changed, it updates the DOM.

AngularJS cannot know whether it needs to execute the function again because 
it doesn’t know what the function does, so it executes its code every time it has 
to update the template. What if your function is executed hundreds or thousands 
of times on a template? What if the function does a non-trivial computation? That 
would be very slow!

I asked around how AngularJS developers get around this and apparently the best 
answer is to cache the result of the function yourself in a different variable. But if 
you do that, you’ve got more than one source of truth for that value. If you ever 

PERFORMANCE ISSUES
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update the Room’s dimensions, how do we guarantee that the area property will 
be updated too?

I was pointed to an AngularJS function called $scope.$watch that allows you to 
watch an expression and execute some code when it changes. The problem is that 
the $watch function belongs to the $scope and NOT the Room. If you had an array 
of Room instances for example, you can’t watch them all without looping through 
them all constantly.

What if the same Room object instance existed in multiple controllers? You’d have 
to have the $watch in every controller which would mean a lot of unnecessary 
recalculations. Good luck debugging issues if you take that approach! Talk about a 
maintenance nightmare!

AngularJS makes it much harder to reuse object instances than Ember does. In 
an Ember template for example, you can link to another route using the {{linkTo}} 
helper:

<ul>
{{#each user in users}}
  <li>{{linkTo ‘users.show’ user}}Show {{username}}{{/linkTo}}</li>
{{/each}}
</ul>

Here, we’re looping through a list of users and creating a link to show that particular 
user. If you hovered over the link, you’d see something like /users/show/123 if your 
routes were set up properly. However, when you click the link, Ember actually 
passes the reference to the user through to your other route.

Ember’s router is smart enough to not have to resolve the user by id again if it 
already has the user object in memory. It just makes use of the object it already 
has. In AngularJS, every time you visit a route, it passes an id and has to resolve it 
in your controllers.

One of the great advantages of long lived browser applications is you can reuse 
objects as the user navigates around. AngularJS doesn’t follow this philosophy; it 
encourages you to throw away what you already had and find it again (probably 
from the server!).

REUSING OBJECT INSTANCES
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Another consequence of this is that if you ever end up with two instances of the 
same User in memory, you’ve violated the single source of truth again!

I think it’s clear at this point that Angular’s focus on simplicity has some serious 
consequences. There are workarounds for some of these issues that you can 
implement yourself in your project with great discipline, but ask yourself this: are 
all developers on your team going to follow the same conventions? Additionally, if 
you add all sorts of extra constructs to AngularJS to make it work like Ember, why 
not just use Ember in the first place?

Due to it’s lack of conventions, I wonder how many Angular projects rely on bad 
practices such as AJAX calls directly within controllers? Due to dependency injection, 
are developers injecting router parameters into directives? Are novice AngularJS 
developers going to structure their code in a way that an experienced AngularJS 
developer believes is idiomatic?

In fact, what is idiomatic AngularJS? None of the examples or blogs I read through 
demonstrated how to reuse object instances, for example. Is that just not done in 
AngularJS applications?

Ultimately, I think you should examine your application’s goals. Do you want to 
build something that pushes the boundaries of what people expect from the web? 
Is your application going to be super simple, or do you want to add powerful 
features and maintain it well over time?

If you’re serious about front end development, I advise you to take the time to 
learn Ember properly. Once you figure out how all the pieces fit together, you’ll 
won’t be able to live without them.

CONCLUSION

Robin Ward
Co-Founder of Discourse
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This article was published on the Flippin’ Awesome website on June 10, 2013. You 
can read it here.

The brain is a muscle, and as all muscles, it needs regular exercise to keep sharp, 
which is why I decided to take very old, but efficient, web optimization technique 
and implement it in new crazy way. You’ve most likely heard about loading images 
(and other resources) on demand – which is not only a common sense, but also a 
good way to speedup initial page load. Usually it is implemented via JavaScript, 
but today I’ll share with you how you can achieve the same effect by using pure 
CSS.

“I decided to take an 
old but efficient, web 

optimization technique and 
implement it in a new way.”
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First let’s lay out the nature of the problem. Imagine we have a set of images to 
show to a user, but only some of them will be visible after initial page load. The 
rest of the images will sit below the fold and it’s possible the user may never scroll 
down. So it makes sense to load those images after user start scrolling the page 
down.

The first problem we need to solve is how to prevent the browser from loading all 
the images from start. I’ve tried several approaches here, but the one which has 
worked for me is to have images set as background images for some div elements 
and set its parent display: none. Almost all modern browsers are smart enough 
that they do not load background images for hidden elements. When we decide 
its time to load/show the image we will set the patent to display: block.

Next let’s think about what styles or CSS selectors are changed as the user scrolls 
to determine how we can catch the moment to start a particular image request. My 
first approach was to use position: sticky as it behaves like position: relative within 
its parent until a given offset threshold is met in the viewport (in other words, 
the user scrolled to some position). After this point element will start behave as 
position: fixed. Unfortunately, the surrounding elements don’t note the change 
and hold their position and styling.

Then I noted that user’s cursor hovers different elements while scrolling the page. 
So, what if we put several page-wide div elements (with a class of .hoverer) on a 
page and start loading the image when the user hovers it? It may work, but there 
is no guarantee that user will hover all the div elements on first page so that we 
can load images on a second page. This lead me to the next idea – what if we load 
all images for first two pages from very beginning and put a div.hoverer on top of 
images on a second page. Once a user hovera it – we will load images for the third 
page. Third page will also contain div.hoverer for fourth page and so on.

THE PROBLEM

PREVENT IMAGES TO LOAD

WHEN TO START LOADING IMAGES?
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The next question is: how can I determine what the size of the page is so that I can 
load first two screens of images initially? Unfortunately there is no way to do so, 
but I can make them big enough to fit majority of the screens (assuming all images 
are an equal, known in advance size). 
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Examine the demonstration below in order to get a feeling of how it will work :

View this on JSFiddle

Here is a problem: even if we show/load images when user hovers related div.
hoverer, the image will disappear when user remove cursor from the div.hoverer. 
So how can we preserve the hover state? My first idea was to have div.hoverer 
elements overlapping each other, so that when you position the cursor over one 
element, it will be positioned over all elements we’ve hovered already. But the 
hover state is not propagated over the elements, only the top element will receive 
a hover state. Even pointer-events: none won’t help us in this situation.

What if I just delay appearance of display: none on image parent’s element? I tried 
to use keyframes animation, but that didn’t work out for me. Fortunately, transition 
does exactly what I need. 

KEEPING IMAGES VISIBLE WHEN THE CURSOR HAS LEFT
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Instead of another paragraph of explanation – check out this demo.

View this on JSFiddle

There is another problem in that we can’t delay the display: block state as it is not 
animatable property in CSS, and transitions works only with animatable properties. 
Another dead end? Not exactly.

I transition the width of the element and apply a media query to it. In media query 
I can specify the relationship between the element’s width and its visibility. Oh, but 
it is not allowed to set media query for particular HTML Element; media queries are 
applicable to viewport only. This means that we have to put images into separate 
viewports (i.e. iframes). We can use iframe.srcdoc in order to avoid to having a 
separate URL for each image we are displaying.
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Here is our final result (make your viewport height equal to 5 pumpkins in order to 
get the best experience). Because of need for  iframe.srcdoc support, the demo 
works in WebKit only, but you could make it work cross-browser if you put the 
actual source of the iframes into separate files.

This is pretty long path to partially working solution. Would I even recommend 
to use it on production? No way. This is definitely not a best practice, but was 
an interesting task and some parts of it might be applicable in real-world web 
applications. I hope you had as much fun as I had, while working on this challenge. 
If you have any ideas of how to improve my approach – please do not hesitate to 
contact me.

RESULTS AND SOME COMMENTS
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Update:

It looks like there is a way to solve a problem with first two screens. I can have div 
element with a viewport size (by using height: 100vh;). The element will contain set 
of images wrapped into an iframe, as in my demo. The set should be big enough 
to fill the first two screens, and I will have a set of media queries to show different 
subsets of images depending on the viewport height.

This article was originally published at http://podlipensky.com/2013/06/css-only-
load-images-on-demand/

Pavlov Pidlypenskyi
Web Developer

his blog

twitter

share

github



appliness( TUTORIALS JAVASCRIPT BOOKMARK / SHARE / TOC

Node Modules to 
Rule Them All

by Quildreen Motta



TUTORIALS NODE MODULES TO RULE THEM ALL

by Quildreen 
Motta

2 of 16

Years ago I wrote a little post on modules, frameworks and micro-frameworks, and 
oh boy did the landscape change! Today, if you’re not using NPM and Node modules 
when writing any JavaScript code, you’re most likely doing it wrong. It doesn’t matter 
if you’re writing for the Browser, Node or anything else.

- Modularise: write small modules that do only one thing, and compose them together 
to do more complex stuff.
- Use a package manager: use NPM to manage your dependencies and stop worrying 
about them.
- Use Node modules: it’s a simple and expressive module system. And it gives you 
first-class parametric modules!

If you have ever read my blog, you’d know I’m a strong advocate of both the Unix 
philosophy and functional programming. They encourage you to write small, self-
contained pieces of functionality and compose them together to build bigger things. 
Unfortunately, lots of people writing JavaScript are still dwelling in the dark ages when 
it comes down to modularising their applications. You see, there are still plenty of 
people that think that “The Module Pattern” is a good enough idea; it is not, however, 
it’s just boilerplate that indicates the lack of proper tooling — and if you ever find 
yourself having boilerplate, you should be worrying about your tools not solving your 
problem, because that’s the first symptom of I Ain’t Not Solving Ya Problem, Son.

There have been plenty of module solutions over the time in JavaScript, the most 
expressive and simple of them is still the CommonJS standard, which is used in a slightly 
different form in Node. CommonJS gives you a nice syntax, and more important, first-
class modules. You might ask why first-class modules are important, and I could answer 
you with “for the same reason first-class functions” are, but instead I will just leave you 
with a most awesome keynote that explains that, and assume you know the answer 
from now on.

MODULES

INTRODUCTION

“First-class parametric 
modules + NPM = LOVE.”



The rest of this article is laid out as follows: in the first section I give a conceptual 
overview of namespacing and modules, in the second section there’s an overview 
of all module solutions available for JavaScript, and a quick analysis of the pros-
and-cons in each one. In the subsequent sections I present Node modules in more 
depth, then introduce the concepts of parametric modules. Then there’s a whole 
section on package management and NPM. In the last section I introduce Browserify 
as a tool for using Node modules in non-Node.js environments. Finally, I give a 
kick-ass conclusion on all of this mess and point you to additional reading material.

Both namespaces and modules are important when developing any kind of 
application, but they also solve entirely different problems. Some people tend 
to think that namespaces give you modularity: they don’t, they only solve name 
collision problems.

A namespace is something that holds a mapping from a particular name to a 
particular meaning. Some languages have different namespaces for different kinds 
of things (for example, the namespace used for functions is not the same as the 
one used for types, or variables, so a variable A is still different from a function A), 
some other languages (like JavaScript) just roll out with a single namespace for 
everything.

Namespaces exist because we can only give things so many names before we run 
out of alternatives and start writing SquareRoot2345, as if we were trying to find 
an available username on Twitter. Not the best thing, you see.

A module provides a set of logically related functionality that fulfills a particular 
interface. So, for example, one could say that an object X that implements the 
interface Y is a module. Some languages, like Java or Clojure, don’t give you 
modules, and instead just give you namespaces — Clojure’s namespaces are first-
class and expressive, though, unlike Java’s.

NAMESPACING AND MODULES

WHAT’S A NAMESPACE?

WHAT’S A MODULE?

3 of 16

TUTORIALS NODE MODULES TO RULE THEM ALL



For modularity, we want more. Basically, there are three things we look for in a 
good module implementation:

- It must allow one to provide a set of functionality that fulfills a given interface. 
A Queue could be an interface, as much as List or DOM.

- It must be first-class, so you can hold and abstract over a module.

- It must allow delayed dependency binding, so you can mix and match different 
implementations of the same module easily.

To make it a little bit clearer, repeat after me “Modules are not files. Modules 
are not files. Modules are not files!”. The correlation of files and modules in most 
programming languages is just incidental, but modules are objects that provide a 
particular interface, a file is just a medium used to describe that and load it.

Since Modules are not files, but we more often than not use files to store them, we 
need something that’ll evaluate a file and give us back a module. These things are 
often called module loaders. Not all languages have these, of course, but some do.

In Node.js, require is the module loader. In Python, import is the loader. In Io 
objects are modules, and the loader is the Importer object, and can be implicit 
when you reference any object (Io will try to load a file with the same name if the 
message doesn’t exist in the Lobby). In Java you don’t have loaders because you 
don’t have modules. In Clojure modules are replaced by first-class namespaces, so 
you don’t have a loader either — you have read and eval, however, and can apply 
your way around everything.

Module loaders are interesting because they allow one to dynamically reference a 
Module that is stored in any other medium. A medium could be a file, it could be 
the internets, it could be a database, a zip file, an image, or anything else.

It’s actually interesting to see how many things the lack of module support baked 
right into the language has spawned. This is, in fact, one of the things that keep 

WHAT’S A MODULE LOADER?

MODULE SOLUTIONS FOR JS
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amazing me in Node.js: give people a really small core, but a rather expressive 
one, and they’ll come up with their own creative solutions to solve problems X and 
Y, and these solutions will then compete to see which one solves the problem best.

Languages and platforms that are heavily batteries-included usually strive for 
“There Should Be Only One Way of Doing X”, and with that way of thinking those 
solutions might lose relevance with time, or they might simply not solve the stated 
problem in the best way it could (for example, Python’s module system is shitty as 
fuck).

But look at JavaScript, it has evolved over the time and accumulated a handful of 
different solutions to this problem, from a handful of well-known players that do 
the job (AMD, CommonJS, Node modules), to silly ports of non-expressive module 
systems in other languages (Gjs), to the most-naïve-solution-that-could-possibly-
work (Module pattern).

The worst thing you could ever do: not using modules, nor namespaces. Since JS 
only gives you a single namespace everywhere, name collisions are just waiting to 
bite you in the ass. Let’s not mention that now you’re going to have a hard time 
explaining to people how to play well with your code and get everything working. 
So, don’t do this:

function random(n) {
  return Math.random() * n
}

function randomInt(n) {
  return Math.floor(random(n))
}

Then, there came the Java crowd. These are particularly annoying, because they’re 
treating a symptom of not having modules nor multiple namespaces with… just 
giving a half-baked solution. Oh, the naïvety. Somehow, there are still people out 

THE NO-MODULE WAY

THE “HEY LET’S GIVE JS NAMESPACES” CROWD
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there that believe that namespacing solves the same problems as modules do, but 
if you have been paying close attention to this article you already know they don’t.

This is, however, not what this crowd wants you to believe, instead they come 
barging down your house, screaming “THOU MUST NAMESPACE ALL YOUR 
SCRIPTS”, and then some people go and write shit like this:

var com = {}
com.myCompany = {}
com.myCompany.myPackage = {}
com.myCompany.myPackage.someOtherDumbThing = {}
com.myCompany.myPackage.someOtherDumbThing.identity = function(a){ return a }

And, well, the madness goes on and on.

In JavaScript, first-class namespacing can be emulated through objects, but they’re 
still rather awkward to work with. We can’t have a function run in a particular 
namespace, for example, as you’d be able to do in something like Io or Piccola. 
And ES5 strict just got rid of with, so you can’t unpack a first-class namespace in the 
current scope — though the feature did cause way too many more problems than it 
was worth it. Tough luck. First-class namespaces are a real nice thing, unfortunately 
they don’t solve modularity problems.

 

Moving on, the module pattern gives you… you guessed it: modules! Albeit a 
rather crude form of that. In the module pattern you use a function to get a new 
scope where you can hide implementation details, and then you return an object 
that provides the interface your module exposes.

// we use `new` here just to abuse how badly designed it is,
// (we can return a different object not related to the function’s prototype)
// You could call the function as an IIFE, as everyone else does.
var Queue = new function() {
  return { make: function(){ ... }
         , push: function(q){ ... }
         , pop:  function(q){ ... }
         }
}

THE MODULE PATTERN
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Now, Queue is properly isolated and exposes only the interface we need. Nice, but 
then it doesn’t tell us which kind of dependencies Queue has, so while the module 
pattern is a start, it doesn’t solve all our problems. We need our modules to specify 
their own dependencies, so we can have the module system assemble everything 
together for us.

AMD is a step in the right direction when it comes down to modules in JS, they 
give you both first-class modules and parametric modules (it should be noted that 
the CommonJS standard does not support straight-forward parametric modules 
— you can’t export a function).

However, AMD comes with the cost of way-too-much-boilerplate. Remember that 
I said boilerplate is harmful and means your tools are not solving your problem, 
well this happens to AMD:

// Dependency names are separated from bindings, which creates confusion
define(‘queue’, [‘foo’], function(foo) {
  return TheModule // this is pretty cool, though
})

// The confusion is not apparent from a simple example, so here’s a “real-
world” one:
define(‘queue’, [‘a’, ‘b’, ‘c’, ‘d’, ‘e’, ‘f’, ..., ‘x’]
              , function(...what goes here again?) {
                  return TheModule
                })
                
// You can use CommonJS’s binding syntax, but then you need tooling anyways,
// and if you’re going to get better tooling, you can at least make sure you 
get
// a proper tool that doesn’t Require.js boilerplate

Besides this, there is not a clear mapping about the identifier used to refer to a module 
and the actual module being loaded. While this allows us to delay the concrete 
binding of a module by just requiring a certain interface to be implemented in the 
loaded modules, this means we need to know everything about every dependency 
of every module we use — with enough dependencies there’s such a high cognitive 
load to keep everything working that it outweights the benefits of modules.

ASYNCHRONOUS MODULE DEFINITION (AMD)
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The major implementation of AMD in JavaScript is Require.JS, although there are 
a few others. Require.JS still allows plugins to be defined for loading different 
kinds of modules, which is a powerful feature, but one that can be easily abused 
and a source of complexity. In general, my impression from reading Require.js’s 
documentation is that its loader (the thing that’ll map module identifiers to actual 
Module objects) is far too complected. However, I am not too familiar with its 
actual implementation to say anything on this.

Lazy and dynamic loading of modules, which are things AMD enable, are a nice 
thing to have, if your application ever needs to load more than 1MB of JavaScript 
— there are some kinds of applications that will just load a lot of new code over 
time, where it would be a nice fit. I’d still use a tool that converts from a simpler 
format to AMD, however.

The CommonJS modules defined by the standard just don’t cut it. But Node 
modules are an improved implementation of CommonJS modules that give you 
first-class and straight forward parametric modules (as AMD does), with a simpler 
mapping of module identifiers to implementations. Plus, you get to use NPM for 
managing your dependencies, but we’ll get there in a second.

Unfortunately, the Node implementation is still a tad bit too complex, because it 
allows the use of plugins to transform modules before they are loaded, and allow 
one to omit file extensions, which are the trigger for plugins — these two features 
combined are not a good thing, as acknowledged by Isaacs.

 Node modules and its loader are conceptually easy, and relatively simple:

Each file corresponds to exactly one object. Once your module runs, you get 
a fresh exports object already instantiated, but you can replace it by any other 
value.

Each module gets three magical variables:

NODE MODULES (A SUPERSET OF COMMONJS MODULES)

A QUICK CONCEPTUAL OVERVIEW
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- The require function, bound to the module’s location (so that relative modules 
do The Right Thing™);

- The __dirname variable, which contains the module’s location.

- The module variable, conforming to the interface { exports: Object } (and a 
few other fields), used to store the module’s value.

A call to require with a relative path will resolve to a module file (and ultimately 
an Object) relative to the current module.

A call to require with an absolute path will resolve to a single module file (and 
ultimately an Object) relative to the root of the file system tree.

A call to require with a module identifier (no leading dot or slash) will resolve to 
the closest module with that name in a parent or sister node_modules folder.

Additionally, a module can be a part of a package. Packages encode a collection of 
modules along with their meta-data (dependencies, author, main module, binaries, 
etc). We’ll talk about packages in depth once we visit NPM later in this article.

As mentioned before, Node modules are first-class. This means they’re just a plain 
JavaScript object that you can store in variables and pass around. This is one of the 
most important steps for a good module system.

To write a Node module, you just create a new JavaScript file, and assign any value 
you want to module.exports:

// hello.js
function hello(thing) {
  console.log(‘Hello, ‘ + thing + ‘.’)
}

// The module is now a Function
module.exports = hello

FIRST-CLASS MODULES
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Then, Node modules give you a way of resolving a module identifier to an actual 
module object. This is done by the first-class function require. This function takes 
in a String containing a module identifier, resolve the identifier to a JavaScript file, 
executes the file, then returns the object that it exports:

var hello = require(‘./hello.js’)

hello(‘dear reader’) // => “Hello, dear reader.”

A module identifier can be either a relative or absolute path, in which case the 
regular file lookup rules apply: ./foo resolves to a foo file in the requirer’s directory, 
/foo/bar resolves to the /foo/bar file relative to the root of the file system.

Module identifiers can also be the name of a module, for example jquery or foo/
bar — in the latter case bar is resolved relative to the root of foo. In these cases, 
the algorithm will try to find the closest module that matches that name living in a 
node_modules folder above the requirer’s location.

+ /
|--+ /node_modules
|  `--+ /foo          // we’ll load this
`--+ /my-package
   |--+ /node_modules
   |  |--+ /jquery    // and this one too
   |  `--+ /foo
   `--o the-module.js

Node’s module loading algorithm, while slightly complex (due to allowing one 
to omit extensions and allowing people to register transformers based on the 
file extension), is still pretty straight forward, and encourages people to have 
dependencies installed per-module, rather than globally, which avoids lots of 
versioning hell.

Last, but not least, Node modules allow straight-forward parametric modules, by 
making it possible for your module to be a closure. Parametric modules gives us the 

MODULE LOADING

PARAMETRIC MODULES AND DELAYED BINDING
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possibility of delaying implementation decisions, so you code your module using 
a particular interface, and when instantiating your module the user gives you the 
correct implementation of that. This is good for a handful of things, from shims, to 
modular and abstract DOM manipulation, to choosing performant implementations 
of X or Y.

So, in practice, it works like this: You define an interface for writing your code 
against.

type Stack a {
  push: a -> ()
  pop: () -> Maybe a
}

Then you export a function that takes the concrete implementation of that interface:

module.exports = function(stack) {
  function swap() {
    var e1 = stack.pop()
    var e2 = stack.pop()
    if (e2 != null) stack.push(e2)
    if (e1 != null) stack.push(e1)
  }
  
  return swap
}

And finally, when someone wants to use your module, they just instantiate the 
code with the right implementation of the Stack interface:

var listSwap = require(‘swap’)([1, 2]) // note the additional call for 
instantiating
listSwap() // => [2, 1]

So, the above example was simple just to convey the basics of the applicability 
of parametric modules, but let’s see a more real-world scenario. At the company 
I work for we’ve had to store some data in the session in a website, and we had 
to support old browsers that have no support to SessionStorage and we had to 
write a handful of services on top of that. What we did was to write a parametric 

A REAL WORLD SCENARIO
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module that expected a Storage-like interface, and instantiate it with the right 
implementation depending on the capabilities of the browser.

Basically, we had this interface:

type Storage a b {
  get: a -> Promise (Maybe b)
  set: a, b -> Promise b
}

And derived a concrete implementation for browsers supporting local storage, 
and one for browsers that do not by talking to a webservice over HTTP (which is 
slower, and we didn’t want to push the cost on every user):

implement SessionStorage String String {
  get: String -> Promise (Maybe String)
  set: String, String -> Promise String
}

implement HTTPStorage String String {
  get: String -> Promise (Maybe String)
  set: String, String -> Promise String
}

With this, we had a single storage module, which we could instantiate with the 
implementation of SessionStorage or HTTPStorage depending on the browser 
(this was for in-app performance, not for optimising bandwidth, so both modules 
were bundled), all of the other modules that depended on a storage then were 
made parametric modules, accepting a concrete implementation of storage. The 
following is a simplified version:

// Get the proper storage for the browser
var HTTPStorage    = require(‘http-storage’)(‘/api/session’)
var SessionStorage = require(‘session-storage’)
var storage = ‘sessionStorage’ in window?  SessionStorage : HTTPStorage

// Instantiates the high-level modules
var downloadSession = require(‘download-session’)(storage)
var printingSession = require(‘printing-session’)(storage)
/* ... */

As you see, all of the other modules are decoupled from the implementation details 
of how data is stored and retrieved, and they can just carry on with their business 
as usual. If we didn’t have such straight-forward parametric modules (or worse, no 
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parametric modules at all), we’d have to place the burden of such decisions within 
each high-level module, which clearly couldn’t care less about the particulars of 
how data storage is performed.

Okay, cool, we have a way to load independent components in our applications and 
even swap in different implementations without breaking a sweat. Now there’s one 
thing left: solving dependency hell. Once you start having lots of modules — and 
you should, because modules are awesome, and modules make your applications a 
fucking ton simpler, — you’re eventually run into things like: “OH MY GOD I have 
to fetch this module, and then this, and on this one depends on this version of that 
one which depdends on that other version of OH FUCK THIS SHIT”

Meet NPM, the guy who’s going to do that job for you, so you can just keep your 
mind into coding awesome applications in JavaScript.

Package management is not a new idea, it goes back all the way down the story of 
computing. It’s sad that even though we had a lot of time to improve on this area, 
some package managers still repeat lots of mistakes from the past.

Package managers are, basically, tools that handle all the requirements of your 
application upfront, instead of you having to tell every user and every developer 
the requirements for running your application, and expecting them to search for 
those, download, install, configure, etc. A package manager will do all of that for 
free, so you can just jump into rocking on right away, any time you want.

 NPM stores packages in a registry. Packages are a possible collection of modules 
along with their meta-data, which means every package knows who created it, 
which versions of Node it runs in, and which other packages (and their versions) 
are needed for it to properly work.

This meta-data is specified in a package.json file at the root of your module directory. 

ONE NPM TO RULE THEM ALL

ON PACKAGE MANAGEMENT IN GENERAL

HOW NPM WORKS?
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The most basic file that could possible work would be something like this:
{ “name”: “my-thingie”
, “description”: “It does ~~awesome~~ stuff”
, “version”: “1.0.0”
, “dependencies”: { “other-module”: “>=1.0.0” }
}

There’s quite a bit more to these meta-data, though, so be sure to check out NPM’s 
documentation on package.json to learn everything else.

Moving on, having NPM installed in your system means you can now declare that 
your module depends on X, Y and Z to work and just leave the job of fetching 
and configuring those for NPM, by running npm install at the root of your module 
directory. Then, once you’ve finished fiddling with your module and are ready to 
let the world know about it, you just npm publish it, and everyone else can install 
your module as easily as doing npm install my-thingie.

Alas, while NPM is a general tool for managing JavaScript dependencies, it uses 
Node-style modules (which are a superset of CommonJS modules), which your 
browser, and most other JavaScript environments don’t quite understand. Amazed 
by the awesomeness of Node modules, and pulled by the desire of having the 
same amazing development experience in other platforms, people wrote tools to 
fix this. I’ll talk about Browserify, by substack, here, but there are other tools that 
do similar things.

Let me start by saying a few words about the limitations of a tool like Browserify for 
Node modules: they work by performing optimistic static analysis on your modules 
and then generating one or more bundles that provide the necessary run-time for 
instantiating code objects. With Browserify, this means that you’ll send down a 
single JavaScript file to your users, containing everything they need.

This also means that we can’t have conditionally bundled modules in Browserify, 
because that would require flow-control analysis and runtime support for loading 
modules — Browserify can’t load modules that were not statically “linked” at 
compile time. Such a thing is, however, possible with a tool that would compile 

NPM AND NODE MODULES OUTSIDE OF NODE-LAND

LIMITATIONS
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Node-style modules to AMD, and then lazily load dependencies — in that case 
you’d be trading off higher bandwidth usage for higher-latency, and the latter is 
most likely to be a ton more times horrible in most cases, unless you need to send 
>1MB of scripts down to your user, or keep sending scripts over the time.

It also means that most modules will just work, as long as you don’t use require as 
a first-class construct — you don’t bind it to another variable and use that variable 
for loading modules, or pass an expression to require. We can not have first-class 
module loading with just optimistic static analysis, we’d need runtime support, but 
the trade-offs don’t justify it most of the time.

The first thing you need to do to get browserify kicking up and running is:

$ npm install -g browserify

Now you can write all your modules as if you were writing for Node, use NPM to 
manage all your dependencies and then just generate a bundle of your module 
that you can use in a web browser:

# Step 1: bundle your module
$ browserify entry-module.js > bundle.js

<!-- step 2: reference the bundle -->
<script src=”bundle.js”></script>

// THERE AM NO STEP 3

 Sometimes you need to share your modules with people who don’t know the 
awesome world of Node modules yet, shame on them. Browserify allows you to 
generate stand-alone modules, which will include all dependencies, and can be 
used with AMD or the No-module approach:

# Step 1: generate a standalone module
browserify --standalone thing thing-module.js > thing.umd.js

BROWSERIFY MEANS NODE MODULES + NPM IN THE BROWSER

STAND-ALONE MODULES
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<!-- step 2: have people reference your module -->
<script src=”thing.umd.js”></script>
// Step 3: people can use your module with whatever
thing.doSomething()
// or
var thing = require(‘thing’)
thing.doSomething()
// or
define([‘thing’], function(thing) {
  thing.doSomething()
})

 Modularity is really important for developing large applications that you can actually 
maintain, and first-class parametric modules give you just the right tool for that. 
Anything less powerful than that and you’re going to suffer badly to componentise 
everything sooner or later, sometimes people just put up with that and say “Oh, 
just use this boilerplate” or “Here, I just gave this pattern a name.”

Patterns and boilerplates should not be what we, as developers, strive for. We 
should be using our creativity to solve our problems, not just work around the 
symptoms. Node modules are not perfect either, but they’re a real good start 
considering all the other alternatives. Could we do better? Possibly. And I have 
some ideas of my own that I’d like to try over the next weeks, but that’s the topic 
of another blog post.

For now, I just hope you can go back to your projects and use these techniques to 
write even bigger and awesomer stuff :D

CONCLUSION
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Hi Nicole! Thank you for spending 
time with us, we’re honored to have 
you featured in Appliness. Can you 
introduce yourself to our readers? 

I started a company in 2008 which dealt 
with big UI refactors. It seems to be a 
common thing that after a UI has lived 
for three or four years, or sometimes 
even less, the UI code tends to get a 
bit crazy and out of control. So, we've 
made a business out of pairing with in 
house developers and helping them 
wrangle their UIs back to something 
that's more fun to work with, and also 
faster, and more performant.
 
We do a lot of performance analysis as 
well which is my day job. Also, I have 
a bunch of open source projects, and 
have a couple of puppies that I really 
love a lot.

What got you into web development? 

I'd love to say that it was from my 
own inspiration. But it turns out, I 
had a boyfriend who was into Web 
development and said he couldn't 
sleep at night if his site didn't validate, 
and I thought, “Validate, what is that?” 
And so, I started checking it out and 
reading the W3C specs, and I thought 
that was pretty cool and that I would 
like this.

Did you used to be a carpenter? 

I was. I finished school and graduated 
with an undergrad degree in 
Economics.  As it turns out, the kind 
of jobs you can get with an undergrad 
degree in Economics are pretty 
terrible. So, I quit and called every ad 
for a carpenter's helper that I could 
find in the newspaper for many weeks, 
and they all said “no, no, no”.

Finally, one guy said "Well, you can 
come in, and if after a week we don't 
hate you, maybe we won't fire you." 
And I ended up spending several years 
as a carpenter.

Did you have previous experience 
and interest in carpentry before 
that?

Yes, my grandfather was a carpenter 
and my dad does a lot of carpentry. 
So, I had always kind of helped out 
although they would never let me do 
very much. But I'd hold the other end 
of the piece of wood that they were 
sawing or whatever, and kind of always 
had an interest in it.
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INTERVIEW NICOLE SULLIVAN

How did you transition from being 
a carpenter into doing CSS redesign 
for clients such as Facebook, Adobe, 
W3C, Adobe, PayPal, Salesforce.
com among other big names?

It was abrupt actually. I hurt my 
hands doing carpentry - it was very 
hard work. I was really strong, but it 
was also damaging my body little by 
little. When you work five days a week 
doing hard labor like that, you never 
quite have a chance to recover. The 
doctor basically said if I didn't want 
to be disabled when I was older, that 
I needed to think about changing 
careers. 
 
At the same time, my boyfriend at the 
time, was moving back to France. So I 
thought, “Well, I'll move to a foreign 
country, I don't speak the language, 
what can possibly go wrong?”  I 
became an illegal immigrant because, 
it turns out getting a visa is a very 
difficult thing to do if you're a laborer. 
So I lived in France, with no visa for a 
while. 
 
When you don’t have the proper 
papers, you can't work or go to school 
and there are all kinds of limitations 
on how you can engage. That's when I 
started reading W3C specs, I read the 
XML schema spec, and enjoyed it, but 
thought, "this is really complicated”. 
Then, I read the CSS spec, and 
thought, "Oh this is awesome." One 

thing I didn't realize though, is that I 
thought 'spec' meant that this is how 
it works, not, this is how it could work 
in the future.
 
This was back around 2002, when I 
was trying things in the CSS spec and 
realized things didn’t work exactly like 
they say it would. So, that was kind of 
an adventure, and how I got into it. I 
started off trying to replicate sites that 
were built in tables with CSS and built 
my skill set that way. 
 
I quickly realized that I really like doing 
large-scale projects. I like how, the 
more complex it becomes, the more 
details matter. Once you add scale and, 
once you add millions of visitors, or 
create a complicated site that has lots 
of pages with lots of views, that I liked 
that level of complexity, so that's how 
I ended up getting into bigger sites. 
That audience is more fully developed 
- it’s a broader set of users that are 
using those types of applications.  
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cSScoNF

You recently organized the first 
CSSConf along with Jonathan Snook. 
What was your inspiration to create 
this kind of conference? 

My inspiration was the feeling that the 
CSS world needed its conferences too. 
I'm often the CSS person speaking 
at a performance conference, or a 

JavaScript conference, or I'm the 
nerdy talk at a design conference. I 
just felt that CSS was falling through 
the cracks.
 
There just weren’t enough events and 
places for people who both love and 
hate CSS to get together, and really 
nerd about it. I guess, it was born 
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out of me wanting that to exist and 
wanting a chance to meet people who 
are doing the same type of work that I 
am and are interested in similar things 
that I am. Design conferences have 
a long history of excellent curation, 
amazing talks and amazing speakers.
 
But, I wanted something a little more 
community-driven where people 
would submit to a call for papers and 
anybody from the community could 
end up being a speaker there the next 
year.  It is the sense of community that 
I was really hoping for. 

You had some pretty amazing 
presenters at this conference. 
How did you arrange the lineup of 
speakers and topics?

We had a call for papers and were 
absolutely amazed by the number of 
entries we got. We got close to 100 and 
we weren't expecting that. We hadn't 
prepared enough time to handle that 
volume of entries. 
 
And so, we had a couple of really late 
nights. Jonathan Snook, Paul Irish and 
Brett Stimmerman and I were on the 
program committee. We went through 
and judged all the proposals blind. 
Any of the fields that had identifying 
characteristics, such as a Twitter handle, 
name, or a video, were all hidden from 
us. We judged the proposals purely 
on the idea of how excited we would 
be to hear more about this cool thing 
that this person's been working on.
 

Based on that, we came up with a lot 
of potential talks. Then, we had to 
look at where people were located. So 
after that round, we opened it up and 
looked at their locations. We ended up 
with a large number of international 
speakers who had submitted great 
proposals but we only had two slots 
for international speakers, so we then 
chose them first, and then selected 
the remaining speakers from the pool 
of local applicants. 
 
We also allowed someone to 
recommend someone else, either 
by submitting their name to the call 
for papers or by meeting with me or 
anyone else on the team.
 
We then personally reached out to the 
person who was suggested and let 
them know that the community wanted 
to hear what they had to say along 
with the details around submitting 
to the call for papers. In that way, we 
made sure our reach went beyond the 
people that I was immediately aware 
of, or who were immediately aware 
of me. This allowed us to get a more 
diverse group of people to submit the 
call for papers.
 
I was really excited about the quality 
of speakers who resulted from that 
process.  A couple of our speakers 
had basically never spoken before, 
Tim Hettler for example, and basically 
knocked it out of the park and was one 
of my favorite talks of the whole day.  

INTERVIEW NICOLE SULLIVAN
   
C

SS
C

O
N

F



7 of 16

Can you tell us what is unique about 
the design of the CSS Conf website?

So, one thing that I really liked about 
the design is that we actually used 
CSS gradients to do the pattern that 
shows up in the header and the left 
column. It was actually the work of 
several different people because I did 
a first pass that was looking kind of 
ugly. Then, Estelle Weyl said, "Oh no, 
you can get things to line up better, if 
you use this piece of code."
 
And then, Lea Verou looked at it, 
and said, "Oh, but we can get that to 
smooth out a little bit better if we add 
transparent versions of the same color 
rather than just plain transparent." 
The work of all those people coming 
together made that pattern possible 
with pure CSS and we were really 
happy about that fun detail. I hope 
those features get into browsers more 
thoroughly and then maybe the page 
curl could be pure CSS as well - that 
would be fun.

Are there plans for CSSConf in the 
future? How about CSSConf EU?

Yes, on September 13 there's going to 
be a CSSConf.eu. You can sign up on 
there site to get more information when 
it's available. It’s being coordinated by 
Kristina Schneider, a great developer, 
designer and a valuable member of 
the community. Again, it's pairing with 
JSConf, in this case JSConf.eu, which 
I think is a fantastic pairing, because 
the two communities got along great 
when they got to meet at CSSConf 
and JSConf this year. 

I'm pretty sure that it'll be the same 
thing in the EU and I'm looking forward 
to helping Kristina, and to seeing what 
comes of it.
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oPeN SouRce PRoJecTS

Can you tell us about some of the 
projects you have created/co-
created? 

- Object-Oriented CSS 

My first open sourced project was 
Object-Oriented CSS (OOCSS). It was 
created so that CSS development 
didn't have to be so painful. I wanted 
it to follow engineering best practices 
so that we could have CSS that was 
dry, componentized and maintainable.
 

Also, someone at a conference told 
me it was impossible, and I thought, 
"Oh, I'm going to prove you wrong”. 
I'm nothing if not stubborn. He said 
that for me to create a Gmail layout 
would take several weeks, and if that 
was the case then CSS was broken. 
He said we needed to go back to the 
drawing board and find a new way of 
styling our Web site. And I thought to 
myself, “that's not true”.
 
I basically said even someone who's 
never written CSS before, could make 
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a Gmail layout in a couple of hours, 
including figuring out the system. He 
was insistent that it couldn’t be done. 
The actual open source project of 
OOCSS was born out of that challenge.

- CSSLint
I worked on CSSLint with Nicholas 
Zakas when we realized that there were 
some anti-patterns in CSS and that 
we could identify those anti-patterns 
programmatically. I kind of hacked 
myself and noticed that I was doing or 
not doing all kinds of things without 
really realizing it. I'd just written CSS 
for so long at that point that I was 
almost overly fluent in it, almost like I 
had been with French.
 
For example, I wouldn't combine 
padding with a width, or another 
property that it’s obviously related to 
for how the box model works. But I 
wasn't even necessarily aware, that I 
was intentionally doing it. So we kind 
of went through, and tried to discover 
all of the little things I was doing or not 
doing and codified them into a tool, 
that could help other developers, find 
those same anti-patterns in their own 
code. 

- Smush.it
Smush.it was a project I worked on 
with Stoyan Stefanov when we were 
at Yahoo. The goal of Smush.it came 
from the fact that images are huge part 
of why the Web is slow. We wanted to 
see what could we do to make images 
smaller and more compact, without 
actually losing any of the actual pixel 
data or the image quality information.

We found that, for different image 
formats, there were a lot of open source 
algorithms that would reduce the size 
by taking out metadata, reducing 
unused color palette, or any number 
of other different kinds of techniques. 
It involved some kind of progressive 
rendering of JPEGs, though JPEGs are 
a little bit touchy in the sense that you 
have to be careful because you can't 
save them without changing them.
 
We created Smush.it so that you could 
import all of your images and get 
smaller versions that were pixel for 
pixel exactly the same visually. That 
way, you can cut 30 or 40 percent 
from the size of the site, with no visual 
difference for actual users. That was a 
fun project to work on, and has now 
been built into some of the Yahoo dev 
tools.

Are there any big implementations 
that are using these?

A bunch of different companies have 
implemented CSS Lint. I think that 
it's pretty common for them to have 
their own custom rule set. Salesforce.
com for example, has a custom rule 
set that basically makes it so that 
their brand blue doesn't get polluted 
with accidental blues that are close to 
the brand blue, but not exactly right 
on. That's the kind of custom CSS 
Lint rule that's actually really easy to 
write because of how the system is 
pluggable, and the different rules can 
just be plugged in and removed with 
no issue. That has enabled people to 
keep their branding more consistent 
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and not have the accidental brand 
style creep that tends to happen over 
time.  

To achieve this, take a look at one rule 
that looks similar to what you're trying 
to achieve, so say, you want to test for 
two property values pairs being used 
together. What you do is, find the rule 
that already looks for two property 
value pairs, like the ones in the box 
model, because you know that's what 
it is going to be looking for - both the 
padding and width associated with it, 
or height.

You can go ahead and take that and 
then just swap out the few things 
you're trying to change. So, instead 
of searching for padding, you'll search 
for something else and, in that way, 
kind of create something new without 
having to understand how every little 
piece works.

Are you working on or planning 
any other projects we should know 
about?

During my talk at JSConf this year, I 
demoed a typography tool, that will 
actually be open source in the next 
couple of months. We're cleaning it 
up now and porting it over to Chrome 
to get it ready to go. 
 
The idea of the tool is that you can 
actually programmatically determine 
some of what your styles should be 
based on what they already are in 
the current site. My talk at JSConf 
was about using style guides to help 

you improve your performance - that 
basically, the kind of consistency that 
a good style guide provides actually 
makes it much more likely that your 
site will be fast. The way to build 
a style guide like that is, in part by 
hand, but also, in part, it can be done 
programmatically.
 
We actually have a tool that goes 
through and looks at all of the different 
text treatments that you've used.  For 
a typical site, we're going to find two 
or three hundred different kinds of 
typography, sometimes far more than 
that. These will be combinations of 
fonts, colors, and all of the different 
type-related properties you can set on 
an element.
 
What's cool about the tool is that, it 
goes through and counts the number 
of times you have used each of those 
different sizes. Because of that count, 
it actually makes it a lot easier to make 
decisions about what you want to keep 
and what you don't. For example, you 
may find that, you've used both 14 and 
13 pixel font size on your site. You don't 
want to have both of them, because 
13 pixels bold and 14 pixels regular, 
are hard to tell apart. It's hard for the 
user to know, what's most important, 
or what to pay attention to.    
 
But if you put a bunch of designers in 
the room and you ask, “do you want 
14 or 13 pixels?” They spend a lot 
of time wondering and debating the 
merits of the different font sizes. And, 
if you can give data where you say, “do 
you want 13 or 14 pixels?  By the way, 
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you've used 14 pixels 1,200 times, 
and you've used 13 pixels 23 times”, 
all of a sudden those decisions get a 
lot smoother, and a lot less painful.
 
I don't think that people mean to 
end up with a site that's really visually 
inconsistent; it's just that designers 
have to make so many decisions all 
the time. And I think there's a kind of 
decision fatigue where you just don't 
necessarily have time to figure out 
how the decision you have to make 
right now is going to fit into the big 
picture. So that can end up with some 
inconsistency, and every now and 
then, you just go through and root out 
that inconsistency, and bring things 
back together, so it really feels like it 
all goes together.
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NICOLE SULLIVAN
cSS DeveloPMeNT

How important is CSS development 
in a site’s architecture and 
performance? What kind of bad CSS 
can cause problems? What kind of 
problems can it cause?

Incredibly important. People don't 
think of the CSS as a particularly big 
deal. It's funny, people will spend 
so much time creating their perfect 
middle layer architecture and making 
sure all of the views are well tested, 
and all of the JavaScript is perfect, 
debating endlessly whether, to use 
Backbone or Angular. People give this 

type of thing so much attention and 
they don't realize the extent to which 
CSS actually impacts performance in 
different ways.
 
For one, it's going to block the 
rendering of the page until all of the 
CSS is downloaded and parsed. That 
can mean you've got to use it with a 
blank white screen, which is really the 
worst-case user experience. You want 
at least headers or something to look 
at, so that they have context, while they 
wait for the rest of the page to load. 
CSS is also responsible for pulling in a 
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ton of images and, like I said before, 
images are actually one of the heaviest 
weight items on a site.
 
There are also a lot of sites that aren't 
properly taking advantage of CSS3 
and so they end up using images for 
things where it's really not necessary 
anymore. If the CSS is really big, and 
you have JavaScript which is interacting 
with the DOM, or if you end up with 
style recalculation, you can have a 
sluggish viewing app. This isn't about 
load time, the other issues are more 
about load time, but this is more about 
when you click on that button, how 
fast does the thing happen that you're 
checking to happen? 
 
Does it feel like the site is responsive? 
If you have piles and piles of CSS, it 
can make every one of those teeny 
little JavaScript interactions, just a 
little bit slower. So, instead of the user 
feeling like they're interacting directly 
with what they're doing, they end up 
feeling like they're interacting with an 
app that's interacting with the thing 
that they're doing.  
 
By fixing the CSS you can have pretty 
big impacts on time for the site, on 
overall load time, as well as on, scrolling 
jank, or animation sluggishness to their 
site. So, all those things are impacted 
by the quality of your CSS. Having a 
good architecture means that, overall, 
the CSS is going to be a whole lot 
smaller.
 
When you do that, it means you can 
afford to do more fancy things in CSS, 

because you aren't wasting your CSS 
karma on the wrong kinds of things such 
as duplicating the same functionality 
over and over again. You've got to pick 
what you're going to do right on any 
given site. You can't do everything, so 
deciding what matters enough to my 
user and am I going to do it in CSS 
versus images, versus other ways of 
getting it done?

What are some tools and practices 
you have come across to help 
improve a site’s performance and 
usability?

I think the Chrome DevTools are really 
awesome. The thing that I've been 
very excited about lately is, the frame 
view of the timeline because you can 
really see what is contributing to it. 
You can record a session, scroll around 
and then you can see how many frames 
per second you're getting. 
 
Based on that, you will know, whether 
your users are getting a really smooth 
experience or not. Before this, we just 
had to kind of scroll, and wait to see 
- does it look janky or does it not?  
And it was really unclear. Now, with 
some of the advances in the Chrome 
DevTools, we're really starting to be 
able to peek into what's happening 
and see, for example, that there is a 
paint event happening over and over 
again. 
 
Or, we can turn on the paint rectangles 
and see that a whole bunch more stuff 
is painting than really actually needs to. 
You can determine if maybe something 
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can be put into it’s own specific layer, 
so that it's not interacting with all of 
the other things on the page.  So, all 
that kind of stuff has me excited these 
days.

What are some common myths 
developers misunderstand 
about combining OOCSS with 
prepocessors? What do you like 
about combining these technologies? 

Interesting, I think a lot of people think 
it's an either or. They think, “Oh, I don't 
need OOCSS, basically OOCSS is just 
like good solid CSS architecture”. And 
other people think, “Oh well I've got 
SASS, so I don't need that”.  But, it turns 
out that SASS alone can cause many 
problems just like any technology. It 
can be used to do good things, or it 
can be used to do things that don't 
work very well. 
 
I did a talk about converting OOCSS 
to SASS, because we had released the 
latest version of OOCSS, and it's all 
built in SASS and we're really happy 
with that. I found that it helped revive 
my joy of coding CSS. So, I did a talk 
about some of the things that I had 
discovered while doing that - things 
that I had kind of done the wrong way 
and things that I'd done the right way.
 
And afterwards, a guy came up to me 
and he said, "So, when are you going 
to do a talk about when the SASS gets 
crazy and you have to convert it back 
to CSS?”  Initially, I thought that was a 
weird thing to say, but then, I dug in a 
little bit more and I asked him, "When 

you were converting to SASS, did 
you take that opportunity to actually 
put a good architecture in place, to 
componentize stuff and things like 
that?”  And he responded, "No, no, 
we just changed the file extension to 
.css, and started writing SASS in the 
middle of these basically CSS files."
 
I think that the common myth that 
people think is that if they have SASS, 
they've got architecture, but you 
actually need both. Both together 
are very powerful, for making the 
performance good, but also for making 
it just more fun to maintain apps and 
sites.  

How does developing for web 
compare to mobile development? 
Do you have a preference?

I guess I don't see them as so separate 
because, to me, a site can do a good 
job of doing both, particularly if 
you're not overly reliant on images. If 
you're relying on typography and CSS 
techniques to get your look and feel, 
all of those things will scale kind of 
naturally. 
 
Big companies tend to break things 
down into teams where one team is 
responsible for mobile, and one team 
is responsible for other things. But I 
do see those lines blurring. We're 
delivering sites now that are basically 
on desktop first because the first and 
primary goal is repairing the desktop 
view and getting the UI perfected later 
where we shape it and have it make 
sense. 
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But at the same time, we're adding a 
lot of responsive functionality as part 
of the larger project. So I see them 
as going together, and I know the 
big question in everybody's minds is, 
whether apps will win, or the Web will 
win. Obviously I have my opinion on it, 
and I hope that the Web does. But, I 
think that the more we can make it so 
that these lines are blurred the better 
chance we have.
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Where else can we see you speak 
this year?

My website has a listing of where 
I’m going to be. I'm speaking at the 
Velocity conference, and I'm attending 
NodeConf and I'm speaking at 
dConstruct in Brighton, England. I’m 
also doing a keynote at CSSConf.eu.

Now that you’ve mastered 
the poached egg, what other 
achievements would you like to 
accomplish?

Last year, I spent the summer trying to 
swim in as many like lakes, streams and 
swimming holes that I could possibly 
find in California. I think I'm going to 
go for that one again because it was a 
lot of fun. 
 
I’ve done quite a few already, though a 
lot of them are kind of far, so they end up 
being long trips up into the foothills in 
order to find the right river. I'll probably 
repeat some of the ones that I did last 
year, the South Yuba Swimming Holes 
were just so incredibly beautiful, so I'm 
probably going to repeat that one.
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This article first appeared on JavaScript Playground on June 3, 2013.

One of the things I’ve been getting more into recently is refactoring. It’s something 
that is heavily talked about in the Ruby world, but seems to be a bit less so in the JS 
world. In this post what I’ve done is write some of my own (crappy) JavaScript for 
some simple JS tabs, using bad habits and code smells. I’ll then look at how, if I was 
new to this code, I might start refactoring.

You can view the “bad” code I started with on Github.

Here is our starting point:

var tabularize = function() {
  var active = location.hash;
  if(active) {
    $(“.tabs”).children(“div”).hide();
    $(active).show();
    $(“.active”).removeClass(“active”);
    $(“.tab-link”).each(function() {
      if($(this).attr(“href”) === active) {
        $(this).parent().addClass(“active”);
      }
    });
  }
  $(“.tabs”).find(“.tab-link”).click(function() {
    $(“.tabs”).children(“div”).hide();
    $($(this).attr(“href”)).show();
    $(“.active”).removeClass(“active”);
    $(this).parent().addClass(“active”);
    return false;
  });
};

GETTING STARTED

BAD BEGINNINGS

“I’ve written some of my 
own (crappy) JavaScript for 

some simple JS tabs.”
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The corresponding HTML looks like this:

<div class=”tabs”>
  <ul>
    <li class=”active”><a href=”#tab1” class=”tab-link”>Tab 1</a></li>
    <li><a href=”#tab2” class=”tab-link”>Tab 2</a></li>
    <li><a href=”#tab3” class=”tab-link”>Tab 3</a></li>
  </ul>
  <div id=”tab1”>
    <h3>Tab 1</h3>
    <p>Lorem ipsum dolor sit amet</p>
  </div>
  <div id=”tab2”>
    <h3>Tab 2</h3>
    <p>Lorem ipsum dolor sit amet</p>
  </div>
  <div id=”tab3”>
    <h3>Tab 3</h3>
    <p>Lorem ipsum dolor sit amet</p>
  </div>
</div>

Hopefully you’re already starting to spot problems here. Here’s a list of things I 
found that I’d like to change:

• Selector reuse. Notice how the code is full of $(“.tab”) or similar. This is 
bad, not just for efficiency, but just for the pain of having to update all these 
references if the class changes.

• Not very DRY (Don’t repeat yourself). There’s plenty of duplication here across 
the two parts.

• Use of click(), rather than the preferred on().
• Using return false rather than e.preventDefault().
• It’s very much tied to a specific DOM Structure. Often it’s best to try to generalize 

your jQuery selectors and DOM traversal so small HTML changes (renaming a 
class, etc) don’t break all your behaviour.

Something that I won’t cover here is changing this code into a jQuery plugin. 
In reality I probably would do this, but in this instance I’d rather discuss specific 
refactorings within this system, so the moving to a plugin is just an abstraction too 
many.

3 of 12
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This code is largely split into two parts. The first activates a specific tab if it is in 
the URL. For example, if http://foo.com/#tab2 is hit, the second tab will be 
activated. The second part adds click handlers to all the tab links so we can click to 
swap between them.

The first thing I like to do in this case is write some tests. I decided to use QUnit 
to do so. I won’t go into great detail on QUnit (I’ve written an intro to it before), 
but you can see the test JS on Github. I won’t paste it in here as it’s pretty long. 
Essentially I wrote tests that test:

• When we visit the page, the 1st tab is visible.
• When I click the link for tab 2, the 2nd tab is activated.
• When the URL has #tab2 in it, the 2nd tab is activated when the page loads.

I am a big fan of having these tests as it means I can refactor with confidence that 
I’m not breaking things. Of course, I’ll always manually test too, but having tests 
to back me up is great.

First we should tackle the reusing of selectors. This one is easy to fix, just scan 
through the code and find any selectors, or DOM traversal methods, that are used 
lots. I’ve pulled out three, for now:

var tabsWrapper = $(“.tabs”);
var tabs = tabsWrapper.children(“div”);
var tabLinks = tabsWrapper.find(“.tab-link”);

Now you’ve done that, you can go through and replace all instances of $(“.tabs”) 
with tabsWrapper, and so on. Rerunning my tests after that commit shows us as 
all green. Great! The secret to refactoring is lots of little steps. No big steps at 
once.

BREAKING CODE DOWN

SELECTOR REUSE

4 of 12
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Now lets look at the duplication. We’re doing the same work in more than one 
place right now and this can be tidied up. The first is the process for marking the 
tab link as active. There’s two bits to this:

1. Remove the active class from the current link.
2. Add the active class to the new link.

And we have to do this in two places, once within the code for checking hashes 
(we’ll refactor that in a bit, but remember, small steps) and also in the click handler. 
This is where I’d typically make a method to do this for me:

var activateLink = function(elem) {
  $(“.active”).removeClass(“active”);
  elem.addClass(“active”);
};

And then use that in both places:

if(active) {
  tabs.hide();
  $(active).show();
  $(“.tab-link”).each(function() {
    if($(this).attr(“href”) === active) {
      activateLink($(this).parent());
    }
  });
}
tabLinks.click(function() {
  tabs.hide();
  $($(this).attr(“href”)).show();
  activateLink($(this).parent());
  return false;
});

Don’t worry if right now you’re spotting some code that doesn’t look right (I know 
I am). Refactoring is all about going slowly, even if you end up undoing some of 
your work later on. Once again, the tests are green. You can see the commit on 
Github.

SPOTTING DUPLICATION
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Now I want to do a couple of quick fixes in the event handler for the links. I’m going to 
swap out click for an on call, and swap return false for e.preventDefault():

tabLinks.on(“click”, function(e) {
  e.preventDefault();
  tabs.hide();
  $($(this).attr(“href”)).show();
  activateLink($(this).parent());
});

If you’re wondering why return false is bad, give this post by Doug Neiner a 
read. I’ve also moved the preventDefault call to the top, as I like for it to be 
immediately apparent that the default action is cancelled. Once again, we’re green 
and you can see the commit here.

There’s some more duplication across the two parts of the code here. Similarly to 
before, the code for activating a new tab is in two places. It can be summed up as:

1. Hide all the tabs
2. Show the one tab

That’s easy to write, and use:

var activateTab = function(tabHash) {
  tabs.hide();
  $(tabHash).show();
};
...
if(active) {
  activateTab(active);
  ...
}
tabLinks.on(“click”, function(e) {
  e.preventDefault();
  activateTab($(this).attr(“href”));
  ...
});

And sure enough, we’re green. Here’s that commit.

QUICK WINS

MORE DUPLICATION
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Now you can see the code for the URL hash and the event handler are very similar. 
In fact, the only difference is that the first has to search through all the links to find 
the one that should be active:

$(“.tab-link”).each(function() {
  if($(this).attr(“href”) === active) {
    activateLink($(this).parent());
  }
});

We can write this shorter though, using jQuery’s filter method and selecting by 
attribute:

if(active) {
  activateTab(active);
  activateLink($(“.tab-link”).filter(“[href=’” + active + “’]”).parent());
}

That’s a nicer way of doing things, even if it is quite a long line. I’d be tempted here 
to create a variable first:

var link = $(“.tab-link”).filter(“[href=’” + active + “’]”).parent();
activateLink(link);

Although it adds a line, it makes it cleaner, in my opinion. Remember, line count is 
not a measure of a good or bad refactoring. Our tests are green, and here’s that 
commit.

Update. As Michael pointed out, there’s no need to use filter here, we can just 
simply attach the attribute selector to the class selector:

var link = $(“.tab-link[href=’” + active + “’]”).parent();

With that being shorter, you could then miss out the temporary variable:

activateLink($(“.tab-link[href=’” + active + “’]”).parent());

This change isn’t reflected in the Git commits as it was made after I made them, 
but feel free to make this change yourself.

FINDING THE ACTIVE LINK
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Update 2. Rodney makes a good point that you might prefer to use filter, but 
pass it a function, which may also bring speed benefits:

$(“.tab-link”).filter(function() { return this.href.hash === active });

As Rodney explains: ”I’d expect (not tested) filter(function(){ return this.
href === active; }) to be just as fast (if not faster, as no parsing)”

Update 3. What we should be doing here is using our tabLinks variable. We can 
combine that with the filter method and use it like Rodney suggests, passing it 
a function:

var transition = function(hash) {
  activateTab(hash);
  activateLink(tabLinks.filter(function() {
    return $(this).attr(“href”) === hash;
  }).parent());
};

We have to use $(this).attr(“href”) instead of the shorter this.href as 
this.href gives us the full URL, including the domain, even though the link is just 
#tab1. jQuery normalises this, returning just the link within the anchor tag.

Now our two parts look identical. Both call activateTab and activateLink. 
Seems like that could become a method too:

var transition = function(hash) {
  activateTab(hash);
  activateLink(tabLinks.filter(function() {
    return $(this).attr(“href”) === hash;
  }).parent());
};

THE TRANSITION METHOD
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Now all we have to do is pass a hash, like “#tab1” to transition, and everything 
is taken care of. I can update the code to reflect this:

var active = location.hash;
if(active) {
  transition(active);
}
tabLinks.on(“click”, function(e) {
  e.preventDefault();
  transition(this.href.hash);
});

Now, in my opinion, that’s much nicer than when we started. Here’s that commit.

Elijah was kind enough to point out a couple of enhancements. The first is to limit 
the scope when we search for .active to within the tabWrapper, which makes 
sense. Simply swap out:

$(“.active”)

for:

tabWrapper.find(“.active”);

Similarly, using parent() to find the link’s li is more brittle to simple HTML changes. 
What if an extra span tag is wrapped round a link? Better to use closest(“li”), 
which will still work even if the HTML changes slightly.

var transition = function(hash) {
  activateTab(hash);
  activateLink($(“.tab-link[href=’” + hash + “’]”).closest(“li”));
};

Those commits are documented on the master branch.

TWO MORE QUICK WINS
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As a recap, here’s what the JS looks like now:

var tabularize = function() {

  var tabsWrapper = $(“.tabs”);
  var tabs = tabsWrapper.children(“div”);
  var tabLinks = tabsWrapper.find(“.tab-link”);

  var activateLink = function(elem) {
    tabsWrapper.find(“.active”).removeClass(“active”);
    elem.addClass(“active”);
  };

  var activateTab = function(tabHash) {
    tabs.hide();
    $(tabHash).show();
  };

  var transition = function(hash) {
    activateTab(hash);
    activateLink(tabLinks.filter(function() {
      return $(this).attr(“href”) === hash;
    }).closest(“li”));
  };

  var active = location.hash;
  if(active) {
    transition(active);
  }
  tabLinks.on(“click”, function(e) {
    e.preventDefault();
    transition($(this).attr(“href”));
  });
};

Is it longer? Yes. Is it cleaner, more DRY and easier to follow? In my opinion, Yes 
it is. We’ve gone from a mess of spaghetti JavaScript with ugly selectors being 
reused, code being duplicated and the meaning obfuscated to a easier to follow, 
more organised structure.

POST REFACTOR
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There’s a bit more to be done here. There’s also a big bug in the way tabs are 
activated based on the hash in the URL, but I’m going to leave that one to you 
to fix. At this point, I would consider moving the tab code into a more structured 
form, such as an object. Doing it this way also makes it easier to move into a jQuery 
plugin, as the plugin can just call the object. It’s also bad practice to have functions 
contained within functions, which is why my next step would be refactoring into 
an object (or what you might call a JS “class”).

I’m not going to go through it here, as this tutorial is long enough already, but have 
written and committed a new version to a branch on Github for you to fully dive 
into. I will also try to write about it in a future post.

Refactoring is fun! It’s probably my favourite part of being a developer. Things that 
I try to do as typical refactorings are:

1. Put things in variables if you reference them often.
2. Remove temporary variables, or variables that are only used once (some 

exceptions to this).
3. Don’t be afraid to make more functions. The best functions are small functions.
4. Don’t be afraid to add a bit more structure at the expense of line count (which is 

very rarely a good measure of code).
5. Have some tests to back up if your refactoring is going well and hasn’t broken 

functionality.
6. Take lots of small steps. Move very slowly, and resist the urge to immediately 

refactor everything at once. Be methodical.

BETTER STRUCTURE

TO CONCLUDE
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I hope this was a useful post. If you’ve any queries or questions, leave a comment 
and I’ll endeavour to get back to you. Alternatively, you can drop me a tweet (@
Jack_Franklin) or feel free to email me too.

Some of the links to Git commits have become slightly out of sync with the code, 
mainly due to tweaks following great feedback from folks on Twitter. You can see 
all the commits and the process I took here.

Jack Franklin
Developer and student

his blog

twitter

share

github
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Have you ever wondered why if you try to alert a plain old JavaScript object, you get 
the text [object Object]? That’s due to JavaScript’s built-in toString method. Let’s take 
a look at how it works.

Note: In some places, the examples will use alert rather than console.log in order to 
bypass the special handling that consoles give to objects.

// Alerts: ‘[object Object]’
alert({});

// Outputs: “function() {}”
console.log(function() {});

// Outputs:
// “Thu Oct 11 1962 00:00:00 GMT-0400 (Eastern Daylight Time)”
// May vary depending on your clock settings
console.log(new Date(“October 11, 1962”));

What do each of these things have in common? They are each providing a string 
representation of their values, but their internal values are quite different. For instance, 
internally JavaScript dates are measured in milliseconds since midnight of January 1, 
1970 UTC.

So how are these objects providing that string representation? All three of them have 
a prototype method called toString which converts their internal value into something 
that makes sense as a string of text.

Let’s suppose that we are creating a new type of object and want to give a reasonable 
string representation to use in messages to a user. Without using toString, our code 
might look like this:

BEHIND THE SCENES

“Let’s take a look at how it 
works.”
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function Color (r, g, b) {
    this.r = r;
    this.g = g;
    this.b = b;
    this.text = “rgb(“ + r + “, “ + g + “, “ + b + “)”;
}

var red = new Color(255, 0, 0);

// Outputs: “rgb(255, 0, 0)”
alert(red.text);

But there are a couple of problems with this. First of all, the text property will 
get out of sync with the actual values if they are changed. Second, we have to 
remember to explicitly use red.text instead of just using the value of red.

Here’s how that code looks after it is rewritten to use toString instead:

function Color (r, g, b) {
    this.r = r;
    this.g = g;
    this.b = b;
}

Color.prototype.toString = function () {
    return “rgb(“ + this.r + “, “ +
                    this.g + “, “ +
                    this.b + “)”;
};

var red = new Color(255, 0, 0);

// Alerts: “rgb(255, 0, 0)”
alert(red);

By moving the string representation into toString on the prototype we get two 
benefits. 

The string representation will always stay up to date with the actual values. And 
any time that we want to deal with the string value, toString will be implicitly called 
by the JavaScript interpreter. 
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For instance:

var message = “Red is: “ + red;

// Outputs: “Red is: rgb(255, 0, 0)”
console.log(message);

While you may not need to use toString every day, it’s a good tool to have in your 
utility belt.

Joshua Canton
Web Developer

his blog

twitter

share

github
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AngularJS Directive is what we have close to Web Components at this time and is the 
most crucial and difficult piece in AngularJS. I’ve not found any suitable article on the 
web to fully understand directives behavior based on options it takes so I’m writing 
one. Fingers crossed!

As you may know that directives can be used as an element, an atttribute, a class 
name, and a comment. Here are the ways we can use our directive angular in HTML:

<div angular></div>
<div class=”angular”></div>
<angular></angular>
<!-- directive: angular -->

For a huge name such as this, you can split the words using hyphens while declaring 
and camel cased it while defining a directive.

<div the-quick-brown-fox-jumps-over-the-lazy-dog></div>

App.directive(‘theQuickBrownFoxJumpsOverTheLazyDog’, function() {... });

A Quick Demo to load AngularJS logo using the above directive. For your reference, 
I’m simply injecting an IMG tag here.

var App = angular.module(‘App’, []);
 
App.directive(‘angular’, function() {
  return {
    restrict: ‘ECMA’,
    link: function(scope, element, attrs) {
      var img = document.createElement(‘img’);
      img.src = ‘http://goo.gl/ceZGf’;
 
 
      // directives as comment
      if (element[0].nodeType === 8) {

INTRODUCTION

“I’ve not found any suitable 
article on the web to fully 

understand directives behavior.”
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        element.replaceWith(img);
      } else {
        element[0].appendChild(img);            
      }
    }
  };
});

In short, “AngularJS when bootstrapped, looks for all the directives built-in as well 
as custom ones, compiles them using $compile() method (which keeps track of all 
the directives associated with an element, sorts them by priority and produces their 
link function), and links with scope (created by ng-app, ng-controller, ng-include, 
etc) by registering listeners or setting up $watches resulted in 2 way data bindings 
between the scope and the element.”

 We’ll take a look at it briefly soon but meanwhile, here is the Directive definition:

var myModule = angular.module(...); 
myModule.directive(‘directiveName’, function (injectables) {
  return {
    restrict: ‘A’,
    template: ‘<div></div>’,
    templateUrl: ‘directive.html’,
    replace: false,
    priority: 0,
    transclude: false,
    scope: false,
    terminal: false,
    require: false,
    controller: function($scope, $element, $attrs, $transclude, 
otherInjectables) { ... },
    compile: function compile(tElement, tAttrs, transclude) {
      return {
        pre: function preLink(scope, iElement, iAttrs, controller) { ... },
        post: function postLink(scope, iElement, iAttrs, controller) { ... }
      }
    },
    link: function postLink(scope, iElement, iAttrs) { ... }

HOW DIRECTIVE WORKS?

BLUEPRINT?
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  };
});

Now we’ll explore each option aforementioned one by one. You will find working 
demos along the way as well.

For an AngularJS newbie (including myself), its quite confusing to understand 
compile and link functions in the first place. I initially thought that we can use both 
the functions in a directive simultaneously which is completely wrong. In fact, a 
compile function produces a link function. This is the place where you can do the 
DOM manipulation mostly. This takes 2 arguments by default:

 - tElement – A template element the directive has been declared on.

 - tAttrs – A list of attributes associated with the tElement.

In addition, you can inject transcludeFn, directiveController, etc. in it. Here is the 
code snippet for your reference:

<div compile-check></div>

Notice that, tElement is a jquery object so you do not have to wrap it in $ again.

App.directive(‘compileCheck’, function() {
   return {
     restrict: ‘A’,
     compile: function(tElement, tAttrs) {
       tElement.append(‘Added during compilation phase!’);
     }
   };
 });

Its job is to bind a scope with a DOM resulted in a 2-way data binding. You have 
access to scope here unlike compile function so that you can create custom listeners 
using $watch method. As expected it takes 3 arguments:

COMPILE FUNCTION

LINK FUNCTION
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 - element – An element the directive is bound to.
 - scope – A scope to be used by the directive.
 - attrs – A list of attributes associated with the element.

Similar to compile function, you can inject transcludeFn, directiveController, etc. in 
it.

 Why there is a need for a compile function then?

The only reason for the existence of a compile function is performance. Take an 
example of a directive which consumes a collection and lays out DOM for each 
item of the collection (similar to ng-repeat). So, if we somehow chain the DOM for 
each item with a scope then it’ll slow down the whole process because as soon as 
the scope is created and bound to the DOM – it started watching for change in 
data. You can imagine how terribly it’ll degrade the performance. This problem is 
resolved by having 2 way process, a compile method which runs only once for each 
item and a link method which runs every time the model changes. So, all items will 
be compiled first and linked later altogether.

This simply restricts the way you can define a directive. As we’ve seen before, we 
can restrict it as:

 - E: elements
 - A: attributes
 - C: class names (CSS)
 - M: comments

There are different ways to make it HTML5 compliant also. Below is the angular’s 
built-in directive named, ng-bind:

<span ng:bind=”name”></span>
<span ng_bind=”name”></span>
<span ng-bind=”name”></span>
<span data-ng-bind=”name”></span>
<span x-ng-bind=”name”></span>

RESTRICT – TO BE OR NOT TO BE?
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This basically replaces the existing contents of an element. Imagine you want to 
load your github profile data in a nice card like format in many places on your 
website but do not want to repeat the same markup all over again. Also, your 
template can use data bound to $scope in a controller or $rootScope unless you 
have not set scope option (we’ll see it soon) explicitly in the directive definition.

In the below example, I’m simply fetching the angular.js repo information using the 
github API.

<div ng-controller=”DemoCtrl”>
  <div whoiam>This text will be overwritten</div>
</div>

In the directive, you can see that we have not created a new scope for the directive 
so that the data has been shared between the controller and the directive because 
its sharing the same scope. You can even override the values for header as well as 
footer within a link function. Go and break things.

var App = angular.module(‘App’, []);
 
// Similar to $(document).ready() in jQuery
App.run(function($rootScope) {
  $rootScope.header = ‘I am bound to rootScope’;
});
 
App.controller(‘DemoCtrl’, function($scope) {
  $scope.footer = ‘I am bound to DemoCtrl’;
});
 
App.directive(‘whoiam’, function($http) {
  return {
    restrict: ‘A’,
    template: ‘{{header}}<div class=”thumbnail” style=”width: 80px;”><div><img 
ng-src=”{{data.owner.avatar_url}}”/></div><div class=”caption”><p>{{data.
name}}</p></div></div>{{footer}}’,
    link: function(scope, element, attrs) {
      $http.get(‘https://api.github.com/repos/angular/angular.js’).
success(function(data) {
        scope.data = data;
      });
    }
  };
});

TEMPLATE
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If we keep adding more and more details to above card, maintaining the 
template markups within the directive’s definition will become complicated and 
unmanageable. So, its better to keep our template in a separate html file and 
reference its location in templateUrl. As the template loading is asynchronous 
in this case, so the compilation/linking will be delayed until the template is fully 
loaded, and will be cached in $templateCache for later use.

You can either maintain a separate file as mentioned before or wrap it in <script> 
tags just like handlebars does. Here is the syntax:

<script type=’text/ng-template’ id=’whoiam.html’></script>

Make sure you set the proper type otherwise angular will look for the file (specified 
as id, in this case) on your file system.

In the following example, I’m showing more details on the card. Make a bee line 
for the demo.

<script type=’text/ng-template’ id=’whoiam.html’>
    <div class=”thumbnail” style=”width: 260px;”>
      <div><img ng-src=”{{data.owner.avatar_url}}” style=”width:100%;”/></div>
      <div class=”caption”>
        <p><b>Name: </b>{{data.name}}</p>
        <p><b>Homepage: </b>{{data.homepage}}</p>
        <p><b>Watchers: </b>{{data.watchers}}</p>
        <p><b>Forks: </b>{{data.network_count}}</p>
      </div>
    </div>
 </script>

TEMPLATEURL

7 of 19



TUTORIALS THE HITCHHIKER’S GUIDE TO THE DIRECTIVE

In the below screenshot of the example we’d seen before, you can see the elements 
having angular directives on them, which are sometimes unnecessary after the 
directives are compiled by AngularJS.

REPLACE
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Thats where replace option comes handy – If set to true will replace the element 
having a directive on it with a template. This is what you see after using replace: 
true. Check out the demo.

You have to use templateUrl/template along with replace.
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As I said earlier, AngularJS finds all directives associated with an element and 
processes it. This option tells angular to sort directives by priority so a directive 
having higher priority will be compiled/linked before others. The reason for having 
this option is that we can perform conditional check on the output of the previous 
directive compiled. In the below example, I want to add `btn-primary` class only if 
a div has `btn` class on it.

<div style=’padding:100px;’>
  <div primary btn>The Hitchhiker’s Guide to the Directive Demo</div>
</div>

Please note that the default priority if not set will be zero. In this example, btn 
directive will be executed before primary. Play with the demo!

App.directive(‘btn’, function($timeout) {
  return {
    restrict: ‘A’,
    priority: 1,
    link: function(scope, element, attrs) {
      element.addClass(‘btn’);
    }
  };
});
 
App.directive(‘primary’, function($http) {
  return {
    restrict: ‘A’,
    priority: 0,
    link: function(scope, element, attrs) {
      if (element.hasClass(‘btn’)) {
        element.addClass(‘btn-primary’);
      }
    }
  };
});

PRIORITY
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As per the official documentation, If set to true then the current priority will be the 
last set of directives which will execute on an element. It holds true unless you use 
custom directives in conjunction with built-in directives having priority set on them 
such as ngRepeat, ngSwitch, etc. Instead all custom directives having a priority 
greater than or equal the current priority will not be executed in this case.

In the below example, first has a higher priority than second – which has terminal 
set to true. And if you set the lower priority to first – It will not be executed at all. 
But in case of no-entry directive, it will not be executed even though it has a higher 
priority than ng-repeat. Is it a bug? Is it because of transclusion used in ng-repeat? 
Need to dig in…

<div first second></div>
 
<ul>
    <li ng-repeat=”item in [‘one’, ‘two’, ‘three’]” no-entry>{{item}} </li>
</ul>

App.directive(‘first’, function() {
  return {
    restrict: ‘A’,
    priority: 3,
    link: function(scope, element, attrs) {
      element.addClass(‘btn btn-success’).append(‘First: Executed, ‘);
    }        
  };
});
 
App.directive(‘second’, function() {
  return {
    restrict: ‘A’,
    priority: 2,
    terminal: true,
    link: function(scope, element, attrs) {
      element.addClass(‘btn btn-success’).append(‘Second: Executed ‘);
    }        
  };
});
 
App.directive(‘noEntry’, function() {
  return {

TERMINAL
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    restrict: ‘A’,
    priority: 1001,
    link: function(scope, element, attrs) {
      element.append(‘No Entry: Executed ‘);
    }        
  };
});

 This can be treated as a control room for a directive. You can either bind properties/
methods to $scope available or this keyword. The data bound to this will be 
accessible in other directives by injecting the controller using require option. In 
below example, I’m toggling the state of a lightbulb so that child directives will 
know about the current state by calling getState() method – we’ll see it soon.

App.directive(‘powerSwitch’, function() {
      return {
        restrict: ‘A’,
        controller: function($scope, $element, $attrs) {
          $scope.state = ‘on’;
 
          $scope.toggle = function() {
            $scope.$apply(function() {
              $scope.state = ($scope.state === ‘on’ ? ‘off’ : ‘on’);
            });
          };
 
          this.getState = function() {
            return $scope.state;
          };
        },
     };
});

 This lets you pass a controller (as defined above) associated with another directive 
into a compile/linking function. You have to specify the name of the directive to 

CONTROLLER

REQUIRE
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be required – It should be bound to same element or its parent. The name can be 
prefixed with:

• ? – Will not raise any error if a mentioned directive does not exist.
• ^ – Will look for the directive on parent elements, if not available on the same 

element.

Use square bracket [‘directive1’, ‘directive2’, ‘directive3’] to require multiple 
directives

Here is a demo to turn a lightbulb on/off:

<div class=”btn btn-success” power-switch>
  {{‘Switched ‘ + state | uppercase}}
 
  <div lightbulb class=’bulb’ ng-class=”bulb”></div>
</div>

The below code is self explanatory. She loves me, She loves me not!!

var App = angular.module(‘App’, []);
 
App.directive(‘powerSwitch’, function() {
  return {
    restrict: ‘A’,
    controller: function($scope, $element, $attrs) {
      $scope.state = ‘on’;
 
      $scope.toggle = function() {
        $scope.$apply(function() {
          $scope.state = ($scope.state === ‘on’ ? ‘off’ : ‘on’);
        });
      };
 
      this.getState = function() {
        return $scope.state;
      };
    },
    link: function(scope, element, attrs) {
      element.bind(‘click’, function() {
        scope.toggle();
      });
 
      scope.$watch(‘state’, function(newVal, oldVal) {
        if (newVal === ‘off’) {
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          element.addClass(‘disabled’);
        } else {
          element.removeClass(‘disabled’);
        }
      });
    }  
  };
});
 
App.directive(‘lightbulb’, function() {
  return {
    restrict: ‘A’,
    require: ‘^powerSwitch’,
    link: function(scope, element, attrs, controller) {
      scope.$watch(function() {
        scope.bulb = controller.getState();
      });
    }
  };
});

This is a scary part but do not worry. Setting scope will only create/maintain the 
hierarchy between the scope of an element and its parent scope but you can still 
access data bound to parents’ scopes.

SCOPE
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SCOPE: FALSE
Is the default option which does not create a new scope for a directive but shares the 
scope with its parent. In this basic example to understand scopes, I’ve logged the 
scope of the directive to the console. You can see that the directive has borrowed 
the controller’s scope so its parent scope will be $rootScope in this case.

SCOPE: TRUE
Creates a new scope but prototypically inherits from the parent scope. In below 
screenshot, the directive has its own scope so that its parent scope will be the 
controller’s scope, not $rootScope.
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SCOPE: ‘ISOLATE’

Creates an isolated scope which does not prototypically inherit from the parent 
scope but you can access parent scope using scope.$parent. Again basic demo!

How can I then share the data between isolated scope and its parent scope as 
scope.$parent is not much useful in case of templates?

Well, isolated scope takes an object/hash which lets you derive properties from the 
parent scope and bind them to the local scope. There are three ways to do that:

• @ – binds the value of parent scope property (which always a string) to the local 
scope. So the value you want to pass in should be wrapped in {{}}. Remember `a` 
in braces.

• = – binds parent scope property directly which will be evaluated before being 
passed in.

• & – binds an expression or method which will be executed in the context of the 
scope it belongs.

In this example, I’m prefixing parent property with @, children property with = and 
shout() method with &.

<div class=’well’>
  Bound to $rootScope: <input type=”text” ng-model=”parent”>
  <div child parent=’{{parent}}’ shout=”shout()”></div>    
</div>
 
<div class=’form well’ ng-controller=”OneCtrl”>
  ng-controller=”OneCtrl”<br/>
  <input type=”text” ng-model=”children”><br/>
  I am {{children}} and my grandfather is {{parent}}
  <div child parent=”{{parent}}” children=”children” shout=”shout()”></div>    
</div>

var App = angular.module(‘App’, []);
 
App.run(function($rootScope) {
  $rootScope.parent = ‘ROOT’;
 
  $rootScope.shout = function() {
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    alert(“I am bound to $rootScope”);
  };
});
 
App.directive(‘child’, function() {
  return {
    restrict: ‘A’,
    scope: {
      parent: ‘@’,
      children: ‘=’,
      shout: ‘&’
    },
    template: ‘<div class=”btn btn-link” ng-click=”shout()”>I am a directive 
and my father is {{parent || “NIL”}} as well as {{children || “NIL”}}</div>’
  };
});
 
App.controller(‘OneCtrl’, function($scope) {
  $scope.children = ‘The One’;
 
  $scope.shout = function() {
    alert(‘I am inside ng-controller’);
  };
});

See this example in action.

There may be a time when you want your directive to consume the existing content 
of an element into a template. Angular not only lets you transclude the DOM but 
also gives you a control to insert the transcluded DOM wherever you want using 
ngTransclude directive. This option tells angular to get ready for transclusion by 
providing transclude linking function available in a compile function of a directive. 
There are two ways to use transclude option in directives:

TRANSCLUDE: TRUE

Inside a compile function, you can manipulate the DOM with the help of transclude 
linking function or you can insert the transcluded DOM into the template using 
ngTransclude directive on any HTML tag. Notice our old school marquee tag:

<script type=’text/ng-template’ id=’whoiam.html’>

TRANSCLUDE
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  <div class=”thumbnail” style=”width: 260px;”>
    <div><img ng-src=”{{data.owner.avatar_url}}” style=”width:100%;”/></div>
    <div class=”caption”>
      <p><b>Name: </b>{{data.name}}</p>
      <p><b>Homepage: </b>{{data.homepage}}</p>
      <p><b>Watchers: </b>{{data.watchers}}</p>
      <p><b>Forks: </b>{{data.network_count}}</p>
      <marquee ng-transclude></marquee>
    </div>
  </div>
</script>

Please note that ngTransclude will not work in the template if transclude option is 
not set. Check out Working Demo.

App.directive(‘whoiam’, function($http) {
   return {
     restrict: ‘A’,
     transclude: true,
     templateUrl: ‘whoiam.html’,
     link: function(scope, element, attrs) {
       $http.get(‘https://api.github.com/repos/angular/angular.js’).
success(function(data) {
         scope.data = data;
       });
     }
   };
 });`

TRANSCLUDE: ‘ELEMENT’

This transcludes the entire element and a transclude linking function is introduced 
in the compile function. You can not have access to scope here because the scope 
is not yet created. Compile function creates a link function for the directive which 
has access to scope and transcludeFn lets you touch the cloned element (which 
was transcluded) for DOM manipulation or make use of data bound to scope in it. 
For your information, this is used in ng-repeat and ng-switch.

<div transclude-element>I got transcluded <child></child></div>

You can inject transcludeFn() in both compile as well as link functions but I’ve not 
seen the use of it in a link function yet. Demo
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App.directive(‘transcludeElement’, function() {
   return {
     restrict: ‘A’,
     transclude: ‘element’,
     compile: function(tElement, tAttrs, transcludeFn) {
       return function (scope, el, tAttrs) {
         transcludeFn(scope, function cloneConnectFn(cElement) {
           tElement.after(‘<h2>I was added during compilation </h2>’).
after(cElement);
         });
       };
     }
   };
 });
 
 App.directive(‘child’, function(){
   return {
     restrict: ‘E’,
     link: function($scope, element, attrs) {
       element.html(‘ with my child’);

I’ve learned a lot of things I was unaware of about AngularJS Directive while writing 
this post and I hope this will be useful for other lost souls as well. Its funny to say 
that it seems like AngularJS source code is itself written in Angular.

Amat Gharat
Web Developer
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At the recent GOTO Chicago conference, I gave a talk on “Frontend Architectures: 
from the prehistoric to the Post-modern.” In just my first 10 months at Coursera, I’ve 
experienced the joys and woes of many different frontend architectures, and I wanted 
to share what I learnt. I detail everything in the slides, but I’ll summarize my thoughts 
here as well.

We could make our decision by just checking Twitter and seeing what all the cool kids 
are talking about, but uh, let’s pretend that we’re more scientific about it than that, 
and figure out whats important to us as web developers.

To start off with, here are a few things that users care a lot about:

• Usability: they can do what they want to do, quickly and intuitively
• Linkability: they can bookmark and link to parts of the site
• Searchability/Shareability: they can share what they’re using on social networks, and 

find it on Google (this is important for user growth)
• More features, less bugs: ‘nuff said.

Of course, we also should think about what we as developers care about:

• Developer Productivity: we want to be able to iterate fast, try new things, and 
implement features in a way that makes us feel code

• Testability: we want confidence that our code won’t break, and that we won’t spend 
most of our time maintaining a decaying, fragile product

• Performance: we want our servers to respond quickly and to serve minimum number 
of requests, and we don’t want our users to wait unnecessarily.

And when developers are happier, we can more quickly and safely improve the product, 
and that makes users happy.

HOW DO YOU PICK AN ARCHITECTURE

“There are definite 
differences between 

architectures.”
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So that’s what I looked at when I reviewed our different architectures, and as it turns 
out, there are definite differences between the architectures in those respects.

In much of our our legacy codebase on class.coursera.org (where instructors 
create their courses with a combination of lectures, quizzes, assignments, wikis, 
and forums), we use PHP to output HTML, and it handles much of the interaction 
via page reloads. A bit of JS is sprinkled (in a not so pretty manner) throughout.

This architecture suffers the most in terms of usability - it’s very hard for users to 
do many interactions in a small amount of time - but it does have definite benefits 
of easy linkability, shareability, and searchability.

As a developer though, I hate it. All of our data is entangled inside the HTML, and 
when we want to bring JS into the HTML, it quickly becomes an untestable mess. 
Plus, it ties us to a particular backend language, and if we want to change languages 
(which we’re doing, to Scala/Play), we have to rewrite the presentation layer. Yes, 
it’s possible to use this approach in a more elegant way, and try to use templates 
that are portable across languages, but it’s just not likely.
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For the class.coursera.org forums, we are starting to take a different approach: JS 
widgets. We write DIVs into the HTML with certain attributes (like data-coursera-
forum-threads-widget) and then we include a widgets.js that turns those DIVs into 
Backbone views.

With this approach, we can create very dynamic interfaces with real-time updates, 
we can have decent linkability if we have server-side URLs and hash state, but we 
can’t easily make the content in the widgets shareable and searchable, since bots 
don’t understand the JS. However, that’s not a big concern for us there, since much 
of the content is behind a login wall anyways.

From a developer perspective, we typically create APIs for the JS widgets to 
consume, and well-tested APIs mean that we can more easily create new frontends 
for the same data. After I ported our forums to the widgets approach, I was able 
to make new widgets for the same data in just a few hours, since I could re-use the 
same API. On the flip side, I have to spend more time writing tests for the frontend, 
since the user can change the state via sequences of interactions and many bugs 
may not surface until after a particular interaction.
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On www.coursera.org, we serve the same HTML file for every URL, and that HTML 
file contains only require.js and a call to load a routes.js file. That routes file maps 
URLs to Backbone views, and we rely on the Backbone Router to figure out what 
view to load up and to manage history using the HTML5 history API (with the 
fallback hash technique in older browsers).

We get many of the same benefits and drawbacks as JS widgets with single page 
web apps, but there are a few key differences. We can have a potentially faster user 
experience because of the complete lack of true page reloads, but it’s harder to do 
simple things like internal links (you’ll end up with a double hash on older browsers), 
or listen to a window.onunload event. We would suffer from bad searchability here, 
but we decided that it’s really important for users to be able to find and share the 
course descriptions, so we wrote a “Just in time renderer” that uses Selenium to 
render the HTML and serve that to bots instead.

On the developer side, it’s much trickier to test, because our webapp now has 
state *across* routes, and our tests have to check different sequences of routes.
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Trick question! None of them have it all, atleast not yet. I would argue that if you’re 
doing anything highly interactive (like an admin interface), you really want to take a 
heavy-JS approach, and also I’ll point out that we’re still in the early days of JS-heavy 
architectures. We will get better at developers at tackling problems like testability, 
and bots and browsers will likely get better at problems like searchability and 
performance. So, yes, it’s a bit of a risk to do go as far as the single page webapp 
approach today, but it will be less and less of a risk as time goes on.

In terms of JS widgets vs Single-page web apps, I think they each have their places. 
On class.coursera.org, I hope that we can give instructors increasing amounts of 
control and flexibility in how they put together their classes, and that’s why I’m 
building out our functionality as widgets that can be combined together however 
they please. On www.coursera.org, where students browse classes, we are the only 
ones designing that experience, and we know what we want each page to be, so it 
makes more sense to go the single page web app approach. The only difference is 
in the routes vs. the widgets file (mapping URLs vs. transforming DIVs), so we can 
easily create Views and Models that we use in both apps and widgets.

For my full run-down of the good and bad bits about each approach, flip through 
the slides and click on the images in the slides to see more code, screenshots, or 
videos.

SO WHICH ONE’S BEST?

Pamela Fox
Coursera Developer

HER blog

twittER
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As I’ve mentioned before, one of the best ways to simplify your code is to eliminate 
unnecessary if and switch statements. In this drip, we’re going to look at using duck 
typing to do that.

Consider the example of a library filing system which has to deal with books, magazines, 
and miscellaneous documents:

function Book (title) {
    this.title = title;
}

function Magazine (title, issue) {
    this.title = title;
    this.issue = issue;
}

function Document (title, description) {
    this.title = title;
    this.description = description;
}

var laic = new Book(“Love Alone is Credible”);
var restless = new Magazine(“Communio”, “Summer 2007”);
var le = new Document(“Laborem Exercens”, “encyclical”);

// A simple array where we keep track of things that are filed.
filed = [];

function fileIt (thing) {
    // We conditionally file in different places
    // depending on what type of thing it is.

    if (thing instanceof Book) {
        console.log(“File in main stacks.”);
    } else if (thing instanceof Magazine) {
        console.log(“File on magazine racks.”);
    } else if (thing instanceof Document) {
        console.log(“File in document vault.”);

GETTING STARTED

“We don’t need to test that 
something is a duck if we 
know that it can quack.”
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    }

    // Mark as filed
    filed.push(thing);
}

// Outputs: “File in main stacks.””
fileIt(laic);

// Outputs: “File on magazine racks.”
fileIt(restless);

// Outputs: “File in document vault.”
fileIt(le);

That may not look like a lot of conditional logic, but once the library starts handling 
museum pieces, photographs, CDs, DVDs, etc. it can become quite unwieldy. That’s 
where duck typing can come to our rescue.

The term “duck typing” comes from the saying, “If it looks like a duck, swims like 
a duck, and quacks like a duck, then it probably is a duck.” The implication is that 
in our code we don’t need to test that something is a duck if we know that it can 
quack.

Here’s how a duck typed version of our code might look:

function Book (title) {
    this.title = title;
}

Book.prototype.file = function() {
    console.log(“File in main stacks.”);
}

function Magazine (title, issue) {
    this.title = title;
    this.issue = issue;
}

Magazine.prototype.file = function() {
    console.log(“File on magazine racks.”);
}

function Document (title, description) {
    this.title = title;
    this.description = description;
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}

Document.prototype.file = function() {
    console.log(“File in document vault.”);
}

var laic = new Book(“Love Alone is Credible”);
var restless = new Magazine(“Communio”, “Summer 2007”);
var le = new Document(“Laborem Exercens”, “encyclical”);

// A simple array where we keep track of things that are filed.
filed = [];

function fileIt (thing) {
    // Dynamically call the file method of whatever
    // `thing` was passed in.
    thing.file();

    // Mark as filed
    filed.push(thing);
}

// Outputs: “File in main stacks.””
fileIt(laic);

// Outputs: “File on magazine racks.”
fileIt(restless);

// Outputs: “File in document vault.”
fileIt(le);

Notice that for each different type of object we might file, we just define a file 
method on the prototype to encapsulate the logic specific to that type of object. 
The only thing that fileIt cares about is whether the file method exists.

If it quacks it must be a duck, and if it has a file method, then it must be fileable.
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That means that not only is our conditional logic eliminated, but adding new types 
of objects to our filing system is a snap. For example:

function CompactDisc (title) {
    this.title = title;
}

CompactDisc.prototype.file = function() {
    console.log(“File in music section.”);
}

var coc = new CompactDisc(“A Ceremony of Carols”);

// Outputs: “File in music section.”
fileIt(coc);

No modifications to fileIt were necessary. All we had to do was define an appropriate 
file method for CompactDisc objects.

Less conditional logic plus easy extensibility equals a win in my book.

Those of you with a background in more classical languages might be wondering 
about the advantages of using duck typing instead of more traditional subtype 
polymorphism. Here is an illustration:

var weirdModernArtPiece = {
    title: “diffÃ©rance”,
    file: function() {
        console.log(“File this where no one can see it.”);
    }
}

// Outputs: “File this where no one can see it.”
fileIt(weirdModernArtPiece);

In this example, we created an ad hoc object and fileIt handled it just fine. Duck 
typing lets us use any object, regardless of its type, or even whether it has a specific 
type at all. The ability to use ad hoc objects means that our system can more easily 
adapt to changing requirements.
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Be sure to check out the following eBooks by Joshua:

Joshua Clanton
UI Developer

his blog

twitter

share

github

Jasmine Testing for JavaScript
A Cloak & Dagger Guide

A Drip of JavaScript 
(The Complete Collection)
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You don’t need JavaScript to create impressive 3D projects in the web browser. In this 
post I will show how to create and animate a Portal-inspired scene using only CSS.

See the online Portal CSS demo, and download the source on Github.

“You don’t need JavaScript 
to create impressive 3D 

projects in the web browser.”
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As an example to show the various stages of creating, styling and then animating 
a 3D scene, this post will aim to recreate a scene from the Portal Training Video. 
In particular, the stylised, cartoony look of the first part of the video in which a 
silhouetted character jumps through a portal and emerges from the other side. 
This is the original video.

This video blew my mind when it was first released. Portal (which was developed 
from Narbacular Drop) introduced a fun twist on the 3D platform genre.

The isometric, cartoony graphics in the introduction video are very different from 
the game yet manage to capture some of it’s style. In this post I will see if this 
cartoony style can be reproduced using nothing but HTML and CSS.

PORTAL ORIENTATION VIDEO NO. 1
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In particular, this is the scene that will be created:

A quick note on prefixes

I’ve removed the prefixed versions of rules in the following CSS. I would recommend 
either using something like prefix free or SASS to manage these for you. Otherwise, 
be aware that most browser prefixes will need to applied. Full versions of the CSS 
and SASS can be found on Github along with the HTML.

There’s science to be done

The following project has been developed and tested primarily in Chrome. It uses 
CSS that won’t work properly in Internet Explorer. It covers some interesting 3D 
CSS techniques that while they aren’t yet mainstream, can prove useful in other 
front-end development.
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We need to set a scene in which we can build our 3D creation. To do this we’ll need 
to use an HTML element and give it the needed properties that tell the browser to 
expect 3D content within it. Start with some HTML:

<article class=”container”>...</article>

In this case the container is an article tag. In HTML5, article represents a 
standalone piece of content that could be reproduced elsewhere and still make 
sense.

The first property to apply is perspective. This property takes a value in pixels, 
and represents the depth of the 3D scene. A smaller value will produce a more 
dramatic effect, and it’s usual to set it somewhere betweeh 800 and 1,200 pixels.

For this scene to feel like it’s a large room, we will set the perspective value quite 
high at 2,600 pixels. Ignoring the various browser prefixes, we use the following:

article.container {
    perspective: 2600px;
}

GETTING STARTED
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Vanishing Point

The container for the scene has a depth, so the next step is to determine the 
viewing angle. By adjusting the perspective-origin property, we can establish the 
scene’s vanishing point, and determine whether we’re looking down at the object 
or from the side.

.container {
  perspective-origin: 50% -1400px;
}

The perspective-origin property takes two values, a horizontal and a vertical 
offset. In this case we’re setting it half-way across the scene, and 1,400 pixels up. 
This will result in our point of view being above the object, looking down.

To determine these values, I adjusted the value in the Chrome web inspector panel 
and judged it by eye. When setting up your scene, your value might be higher or 
lower than this. It will depend on the effect you want to convey. Also keep in mind 
that this value can be animated, creating some interesting perspective-change 
effects.

No vectors, Victor

The objects we position in HTML are normal HTML elements. They have a width, 
height, and are rectangular. This means that as you build a 3D object, you place each 
rectangle in place. This differs from some other methods that involve describing 
points and lines to create shapes. It also means that there aren’t as many primatives, 
such as circles or teapots, to draw upon.

The HTML elements are placed within the 3D scene using the transform property.

Transformin’

The transform property consists of a series of adjustments to the HTML element. 
These adjustments can take the form of translate to move the element, rotate 
to adjust it’s angle, skew and even scale. Each of these can be stacked to create 
more complex transforms, for example:

.example {
    transform: rotateY(45deg) translateZ(-100px);
}
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This rule will rotate an element 45 degrees around the Y axis, then move it back 
100 pixels on the Z axis. The effect would look like this:

Transform origin property

When rotating elements around the place, it’s worth keeping in mind that the 
transforms have an origin that can be set. The transform origin is a point referred 
to by specifying the X, Y and Z values. This is the default:

.default-origin {
    transform-origin: 50% 50% 0;
}

When building this example I kept the default but it’s worth knowing that it’s there.
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With the scene set, we can start putting together our 3D masterpiece. When 
beginning to build 3D objects with HTML and CSS, it’s worth taking a moment to 
understand how this approach differs from other 3D software.

<section class=”stage”>
    <div class=”shadow”></div>
    <div class=”back-left”></div>
    <div class=”back-right”></div>
    <div class=”platform-left”><span></span></div>
    <div class=”platform-right”><span></span></div>
    <div class=”pit-left”></div>
    <div class=”pit-right”></div>
    <div class=”pit-back”></div>
</section>

The above includes a stage section, which we will be using to contain all the elements. 
A set of divs within the stage section form the main parts of the structure. They 
take the form of back pieces, platforms, the sides of the pit, and a shadow to place 
underneath them.

When I started building this scene, I tried to place the walls directly onto the stage, 
rotating it and adjusting its position. However since the scene is being viewed 
from an isometric angle, an easier approach is to place the parts of the scene and 
then rotate the entire scene 45 degrees at once.
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With that in mind, the HTML elements are transformed into place according to the 
following sketch:

As the sketch shows, the back-left piece is aligned to the left, but the back-right 
piece is right in front of the viewer. To adjust for this, we’ll rotate the entire stage 
45 degrees later.

Before applying transforms however, we need to give the divs some shared 
properties:

.stage div {
    position: absolute;
    transform-style: preserve-3d;
}
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Each div will be positioned absolutely, and the transform-style property 
to instruct the browser that 3D transforms are to be applied in relation to the 
perspective we set earlier.

With this done we can start positioning divs:

.stage .back-left {
    width: 500px;
    height: 120px;
    background-color: #6b522b;
    transform: rotateY(90deg) translateX(-256px);
    border-top: 6px solid #8a683d;
    border-left: 6px solid #574625;
}

The above rules describe a height of 500 pixels, which is the side length of our 3D 
scene, a height of 120 pixels and a light brown background colour. The div is then 
rotated 90 degrees and pushed back along the X axis. The div has a 6 pixel border 
applied to create the illusion of depth.

A similar transform is applied to the back-right div:

.stage .back-right {
    width: 446px;
    height: 120px;
    background-color: #9c7442;
    transform: translateX(253px) translateZ(3px);
    border-top: 6px solid #b5854a;
    border-right: 6px solid #78552c;
}

This div is a little smaller, as it looks like the room in the original Portal video is not 
quite square.
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Next, add in some platforms and the sides of the pit:

.stage .platform-left {
    width: 446px;
    height: 220px;
    background-color: #bcb3a8;
    transform: rotateX(90deg) translateY(396px) translateX(253px) translateZ(-
13px);
    border-bottom: 6px solid #857964;
}
.stage .platform-right {
    width: 446px;
    height: 164px;
    background-color: #bcb3a8;
    transform: rotateX(90deg) translateY(88px) translateX(253px) translateZ(-
41px);
    border-right: 6px solid #554c3d;
    border-bottom: 6px solid #847660;
}
.stage .pit-left {
    width: 447px;
    height: 800px;
    background-color: #4d4233;
    transform: translate3D(254px, 125px, 285px);
}
.stage .pit-right {
    width: 451px;
    height: 800px;
    top: -1400px;
    background-color: #847660;
    transform: translate3D(254px, 125px, 173px);
}
.stage .pit-back {
    width: 170px;
    height: 220px;
    background-color: #6b522b;
    transform: rotateY(90deg) translate3D(-200px, 87px, 168px);
}
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The end result of all this should be a scene that looks like this:

It doesn’t look right yet. We need to rotate the entire scene to see it properly. Add 
a transform to the scene section:

.stage {
    width: 460px;
    margin: 0 auto;
    transform-style: preserve-3d;
    transform: rotateY(-45deg);
}
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The result should look more like this:

You may notice that the borders create a nice depth effect, particularly at the 
corners, where the different coloured borders meet with a 45 degree angle. Since 
the scene we’re building is to be viewed at 45 degrees, this effect works to our 
advantage in most cases. A few of the corners don’t quite look right, but considering 
how straightforward the borders are to apply, and the lack of images, I feel this is 
a reasonable compromise.

In the shade

The video features a nice shadow beneath the platforms. We can reproduce this 
using the CSS box-shadow property.

.stage .shadow {
    width: 550px;
    height: 550px;
    background-color: transparent;
    transform: rotateX(90deg) translateZ(-166px) translateX(550px);
    box-shadow: -600px 0 50px #afa79f;
}
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The rules above add a box shadow to the shadow div, which is itself transparent. 
The box shadow is offset by 600 pixels so that the actual shadow div doesn’t get 
in the way of the shadow. The whole lot is rotated and positioned off-stage, so that 
only the shadow part is visible on the stage. The result should be something like 
this:
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Next up we need to add some decoration and the glowing portals.

The HTML needed for the two portals is simple enough:

<div class=”portal red”></div>
<div class=”portal blue”></div>

There is a div for each of the two portals, one red and the other blue. They 
both have a similar style, with gradients used to create glowing effect. Since they 
are only one HTML element, the CSS includes a pseudo-selector we can style to 
achieve the full effect.

The first step is to establish the general portal shape:

.stage .portal {
    width: 48px;
    height: 72px;
    background-color: black;
    border-radius: 44px/62px;
    box-shadow: 0 0 15px 4px white;
}
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This sets up the portal and uses the border-radius property to create an oval 
shape, and a white box shadow creates a glow. A pseudo-selector is then added 
that has similar dimensions, and the white border:

.stage .portal:before {
    content: “”;
    display: block;
    width: 48px;
    height: 72px;
    border: 4px solid white;
    border-radius: 44px/62px;
    margin-top: -4px;
    margin-left: -4px
}

So far these styles have both applied to portals in general. Since one is red and 
the other blue, we’ll use separate sets of CSS rules to describe the characteristics 
specific to each. Firstly, the red portal:

.stage .portal.red {
    background: radial-gradient(#000000, #000000 50%, #ff4640 70%);
    border: 7px solid #ff4640;
    transform: translate3D(223px, 25px, 385px) rotateY(90deg) skewX(5deg);
}
.stage .portal.blue {
  background: radial-gradient(#000000, #000000 50%, #258aff 70%);
  border: 7px solid #258aff;
  transform: translate3D(586px, 25px, 4px) skewX(-5deg);
}

The red portal is given a background radial gradient and a red border. The transform 
in this case rotates it and places it on the left wall. The blue portal is similar but has 
a blue gradient applied and is positioned on the right wall. Both looked a little off 
in testing, so I added a 5 degree skew effect that seemed to make them look a 
little better.
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Portal glow

The HTML we added earlier included a span tag within each of the two platforms. 
These spans were added so that they could be styled with a radial gradient to 
provide a glowing effect beneath each portal.

.stage .platform-left span {
    display: block;
    position: absolute;
    width: 120px;
    height: 200px;
    left: 0;
    background: radial-gradient(left, #f3cac8, #c8b8ad 70px, #bcb3a8 90px);
}
.stage .platform-right span {
    display: block;
    position: absolute;
    width: 150px;
    height: 60px;
    left: 280px;
    background: radial-gradient(top, #cdebe8, #c2cbc1 40px, #bcb3a8 60px);
}

The two spans are positioned absolutely and given a red and blue gradient, 
positioned beneath each of the portals. A pseudo-selector could have been used 
to achieve this effect, but since animating pseudo-selectors is not well supported 
(even within versions of Webkit), a separate span is used in this case.
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The Door

One of the unexpected successes was the use of borders to create what looks like 
an opening in the right wall, representing the exit. To create this door I use a single 
div and some coloured borders that make it look like it’s inset.

The door HTML is straightforward. Add the following within the stage section.

<div class=”door”></div>

Styling the door involves a few borders and then a transform that positions it in 
front of the right wall:

.stage .door {
    width: 65px;
    height: 85px;
    background: #efe8dd;
    border-bottom: 6px solid #bcb3a8;
    border-left: 7px solid #78552e;
    transform: translate3D(450px, 34px, 4px);
}
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Two borders are used to create the effect. The bottom and left borders match the 
platform and the side of the right wall, giving the impression of depth. Since there 
is no top border specified, the left border stops flush with the top of the div, which 
in this case works well.

With the portals and door in place, we need a person to jump through one and 
arrive on the other side. The first step is to create the person that jumps through 
the two portals.

In my initial testing, I tried using one character and having the animation stop at 
the first portal, and immediately continue from the other side. However when I 
animated the single character there was a flicker as it moved between portals. To 
avoid this, I instead used two characters and animated them separately.

Building the character
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The beginning character shape is made up of 2 main parts, a head and body. Legs 
are added using pseudo-selectors on the body. A similar structure is also included 
to be used as a shadow:

<div class=”dude one”>
  <figure class=”head”></figure>
  <figure class=”body”></figure>
  <div class=”dude-shadow one”>
    <figure class=”head”></figure>
    <figure class=”body”></figure>
  </div>
</div>

Since the shadow is contained within the character’s containing div, it can be 
animated at the same time. The CSS is as follows:
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.dude, .dude-shadow {
    width: 30px;
    height: 100px;
}
.dude figure, .dude-shadow figure {
  display: block;
  background-color: black;
  position: absolute;
}
.dude figure.head, .dude-shadow figure.head {
    top: 0;
    left: 3px;
    width: 20px;
    height: 20px;
    border-radius: 22px;
}
.dude figure.body, .dude-shadow figure.body {
    top: 21px;
    width: 26px;
    height: 30px;
    border-radius: 30px 30px 0 0;
}
.dude figure.body:before, .dude figure.body:after, .dude-shadow figure.
body:before, .dude-shadow figure.body:after {
  content: “”;
  position: absolute;
  width: 9px;
  height: 15px;
  background-color: black;
  top: 30px;
}
.dude figure.body:before, .dude-shadow figure.body:before {
  left: 3px;
}
.dude figure.body:after, .dude-shadow figure.body:after {
  left: 14px;
}
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These rules double up in each case, describing both the character and their shadow. 
Each of the parts is absolutely positioned and border-radius is used to create 
the round shapes. The leg pseudo-selectors are described at once then each 
positioned in separate rules.

Character 1

With the character shape specified, position the character at the starting position:

.stage .dude.one {
    transform: translate3D(514px, 50px, 375px) rotateY(78deg);
}
.stage .dude-shadow.one {
    transform: translateX(-12px) rotateX(90deg) translateY(8px);
    opacity: 0.1;
}

The CSS transforms position both the character itself but also the shadow. The 
opacity of the shadow is set to 0.1 rather than set it a grey colour. This allows 
background details to be seen behind the shadow.

The first character is now at the starting position, and rotated to a similar angle 
to that in the video. We will add animation later to have them jump through the 
portals.

Armed

The second character has some more detail, arms. The idea being when the character 
jumps through the portal, they’ll celebeate by raising their arms. Here’s the HTML:

<div class=”dude two”>
    <figure class=”head”></figure>
    <figure class=”body”></figure>
    <figure class=”arm left”></figure>
    <figure class=”arm right”></figure>
    <div class=”dude-shadow two”>
        <figure class=”head”></figure>
        <figure class=”body”></figure>
        <figure class=”arm left”></figure>
        <figure class=”arm right”></figure>
    </div>
</div>
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The second character will begin the animation invisible, and then jump through the 
portal about halfway through the animation (after the first character reaches their 
portal). To set this up, this second character is positioned at the portal.

.stage .dude.two {
    transform: translate3D(610px, 40px, 10px) rotateY(15deg);
}
.stage .dude.two figure.arm {
    position: absolute;
    width: 20px;
    height: 8px;
    background: black;
    top: 20px;
}
.stage .dude.two figure.arm.left {
    left: -13px;
    transform: rotateZ(40deg);
}
.stage .dude.two figure.arm.right {
    right: -10px;
    transform: rotateZ(-40deg);
}
.stage .dude-shadow.two {
    transform: translateY(12px) translateX(-16px) translateZ(-6px) rotateZ(-
90deg) rotateY(90deg) rotateZ(50deg) skewX(30deg) scaleX(0.8);
    opacity: 0.1;
}

A second animation will be applied to the arms, in which they will also be invisible 
to begin with but then appear later.
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With the characters and the backdrop in place, the scene is ready for some animation.

Let’s look at how to make it look like the little person jumps through the first portal 
and arrives at the other.

If you view the demo you’ll see a few animations taking place. Rather than go 
through all the animations that set up the scene, I’ll focus on the animation of the 
character jumping through the portals.

Keyframe animation

Timing and animating the HTML elements is achieved by using keyframes, and 
then attaching the set of keyframes to an element using the animation property.
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The first thing is to animate the first character, to have them approach and then 
jump into the left portal. Here’s a set of keyframes that achieves this:

@keyframes move-dude-one {
    /* Character flies into scene */
    0% {
        transform: translate3D(514px, -10px, 375px) rotateY(78deg) scaleY(2);
    }
    /* Waits a moment */
    1%, 18% {
        transform: translate3D(514px, 50px, 375px) rotateY(78deg) scaleY(1);
        opacity: 1;
    }
    /* Moves toward the portal */
    34%, 39% {
        transform: translate3D(284px, 40px, 375px) rotateY(78deg);
        opacity: 1;
    }
    /* Pauses, them jumps in */
    41%, 42% {
        transform: translate3D(234px, 40px, 375px) rotateY(78deg);
        opacity: 1;
    }
    /* Vanishes */
    43%, 100% {
        transform: translate3D(234px, 40px, 375px) rotateY(78deg);
        opacity: 0;
    }
}
/* Note: Use prefixes, such as @-webkit-keyframes, @-moz-keyframes, etc! */

Keyframes are a series of steps, described using percentages. The percentage 
relates to the animation time, so that if an animation was to last 10 seconds, 10% 
would be the 1 second mark. 90% would be the 9 second mark.

To have the characters jumping through the portals in a nice loop, we’ll set two 
animations that are each 10 seconds long so that they match. I have put some inline 
comments that describe each stage of the animation. The transform property is 
used at each stage to set the characters position and angle.

At 43% through the animation, the character’s opacity is set to 0. This is when 
the first character vanishes into the portal. The second character should therefore 
appear at 43% through it’s animation.

24 of 27



TUTORIALS PORTAL CSS

Before we do that, let’s apply this first animation to the first character:

.dude.one {
    animation: move-dude-one 10s linear infinite;
    opacity: 0;
}

The animation property above applies the animation to the dude one element. 
It attaches it with the animation name, sets it to last for 10 seconds, and suggests 
that it loop infinitely.

An opacity of 0 is set to ensure the character is invisible before the animation starts.

Having done that let’s set up the corresponding animation keyframes for the second 
character:

Scroll to view
 C

od
e >

>
>

>
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@keyframes move-dude-two {
    /* Dude be invisible */
    0%, 42% {
        transform: translate3D(610px, 40px, 10px) rotateY(15deg);
        opacity: 0;
    }
    /* Apparato! */
    42.5% {
        transform: translate3D(610px, 40px, 10px) rotateY(15deg);
        display: block;
        opacity: 1;
    }
    /* Move onto the platform */
    46%, 75% {
        transform: translate3D(610px, 40px, 120px) rotateY(15deg);
        opacity: 1;
    }
    /* Stand there for a bit */
    76%, 97% {
        transform: translate3D(610px, -10px, 120px) rotateY(15deg) 
scaleY(2);
        opacity: 0;
    }
    /* Fly up into the sky! */
    98%, 100% {
        transform: translate3D(610px, -10px, 120px) rotateY(15deg) 
scaleY(2);
        opacity: 0;
    }
}

@keyframes arms {
    /* No arms */
    0%, 53% {
        opacity: 0;
    }
    /* Yes arms! */
    54%, 100% {
        opacity: 1;
    }
}
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As planned, this animation begins around the 42% mark. The character leaps out 
of the portal, stands around for a bit, then is whisked away into the sky. A second 
set of keyframes describe the arms animation. These start off invisible and then 
show around halfway through the animation.

We can apply these keyframes to the second dude’s element as follows:

.dude.two {
    animation: move-dude-two 10s linear infinite;
    opacity: 0;
}

.dude.two figure.arm {
    animation: arms 10s linear infinite;
    opacity: 0;
}

In this way the two animations are being applied. Since both are set to last 10 
seconds, and loop infinitely, they should match up nicely with the timing of the first 
animation.

If you haven’t already, check out the finished result in a modern browser, though 
preferably not Internet Explorer.

While we’re on the subject of browsers, I should note that this is not going to 
work currently in Internet Explorer. Firefox is a bit meh but not bad, Safari’s almost 
there (waiting for Apple to patch webkit at long last), and Chrome is 100%. Hey, 
browsers gonna browse.

Performance is pretty good across various devices (browser issues aside). Testing 
on an iPhone with Safari and it performs better than Chrome on a laptop. This is 
because the CSS rules used (3D transforms) make use of the graphic hardware.
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Check out the online Portal CSS demo or download the source from Github.

I’d love to hear your thoughts on this and any other posts. I can be reached by 
email or on Twitter.

DEMO AND CONTACT INFO

Donovan Hutchinson
Web Developer

his blog

twitter

share

github
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I’ve been using Google Hangouts a bunch. It’s really pretty great. One on one or group 
text chat, audio, or video. Text is archived, maintains history, and is searchable. Video 
/ audio is recordable. It works great on desktop and mobile devices and keeps them 
in sync. It’s free. Hard to beat that.

Anyway, on a whim I decided to replicate some of the look of the chat window on 
desktop. Turns out there is a bunch of interesting stuff that comes up! Radial gradients, 
pseudo elements and animations, flexbox, and more.

The image above is what we’re going to build.

 Everything we see here is related. That calls for a <section> I think. There will probably 

GOOGLE AND DESIGN

OVERALL STRUCTURE

“On a whim, I decided to 
replicate some of the look 

of the chat window on 
desktop.”
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be others like it, so that calls for a class name.

<section class=”module”>
  <!-- everything -->
</section>

The top is more of a “header” than a “heading” because it’s not just text, it has 
other stuff going on up there. The conversation happens in a very specific order, so 
I’m thinking <ol> with each group of text/image being a <li>. Within the list item, 
stuff like images and paragraphs.

I find little charts like this useful. While not comprehensive, it shows the thought 
process:

<section class=”module”>

  <header class=”top-bar”>
    <h1>Hangouts</h1>
    <!-- likely some spans and stuff -->
  </header>

  <ol class=”conversation”>
    <li>
      <img class=”avatar” />
      <div class=”message”>
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        <p>Talkie talk talk.</p>
      </div>
    <li>
  </ol>

</section>

In the header there are some icons. In the demo, I use some quick-and-dirty stuff 
from We Love Icon Fonts. In production I would use a streamlined icon font made 
from IcoMoon and inserted with this HTML.

When you get a new message, the header kinda glows/pulses. The solid-color bar 
now has essentially a radial gradient in the center of it that becomes more and less 
intense. At peak intensity, it’s like:

Which you could picture like this:

THE PULSING HEADER
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Creating that gradient isn’t quite as easy as you might hope1. You might think it’s 
the most basic syntax of all, from one gray to another:

background: radial-gradient(#666, #999);

But no, that just fills the area with an elliptical gradient (white and black for clarity):

You can force it into a circle, which gets us pretty close:

background: radial-gradient(circle, #666, #999);

But if you really want fine-grained control over how large that gradient in the 
middle is, you’ll want something like:

background: radial-gradient(center center, circle closest-side, #999999,
 #666666 800%);

Where you can adjust that 800% to get it just how you want it. That syntax is still 
prefixed at the time of this writing. With all prefixes it’s like:

background: -webkit-gradient(radial, 50% 50%, 0, 50% 50%, 800, color-stop(0%,
 #999999), color-stop(800%, #666666));
background: -webkit-radial-gradient(center center, circle closest-side,
 #999999, #666666 800%);
background: -moz-radial-gradient(center center, circle closest-side, #999999,
 #666666 800%);
background: -o-radial-gradient(center center, circle closest-side, #999999,
 #666666 800%);
background: radial-gradient(center center, circle closest-side, #999999,
 #666666 800%);

And even then it doesn’t work in Opera 12.15. So... instead we could use the most 
simple gradient syntax and apply it to a pseudo element on the header. That way 
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we can animate the opacity to get the pulse effect anyway.

.top-bar {
  background: #666;
  position: relative;
  overflow: hidden; 
}
.top-bar::before {
  content: “”;
  position: absolute;
  top: -100%;
  left: 0;
  right: 0;
  bottom: -100%;
  opacity: 0.25;
  background: radial-gradient(white, black);
}

The absolute positioning will make it sit on top of anything inside the header with 
default static positioning. But we can fix that.

.top-bar > * {
  position: relative;
}

Then animate it:

.top-bar::before {
  animation: pulse 1s ease alternate infinite;
}
@keyframes pulse {
  from { opacity: 0; }
  to { opacity: 0.5; }
}

Which won’t work in everything but it’s a lot better than it was. You’d do it with an 
extra element / image / jQuery if you deemed the effect critical enough.
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We already decided the conversation itself is an ordered list. Each person talking is 
a list item. Each individual message is a <p>, but there can be multiple messages 
together, so those are all grouped in a <div class=”message”>. We’ll wrap the 
avatar as well.

<li>
  <div class=”avatar”>
    <img src=”http://s3-us-west-2.amazonaws.com/s.cdpn.io/5/profile/profile-80_9.
jpg” />
  </div>
  <div class=”messages”>
    <p>yeah, they do early flights cause they connect with big airports.  they 
wanna get u to your connection</p>
    <time datetime=”2009-11-13T20:00”>Timothy • 51 min</time>
  </div>
</li>

Note that <time> element in there. The actual content of the time element can be 
whatever makes sense. But the datetime attribute is in a specific format. See more.

We also need a way to distinquish between our messages and other people’s 
messages. A class will do...

<li class=”self”>
  <!-- ... -->
</li>
<li class=”other”>
  <!-- ... -->
</li>

BASIC CHAT BOX SETUP
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An interesting design feature of this chat design is that the chat “bubble” is only as 
wide as the longest sentence it contains. It’s a nice feature as it makes very short 
messages less visually intense and gives rhythm to the conversation.

If (avatar + messages = full width) every time, floats would work fine. There is a 
way we could get this working with floats, but it would require extra non-semantic 
wrappers. Instead, let’s make this a super-progressive demo and use flexbox for 
layout. This is going to make a couple of other things awesomely easy, which we 
will get to in a moment.

THE VARIABLE WIDTH CHAT BUBBLES
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Flex items, by their nature, are just as wide as they need to be. They also exhibit 
no natural desire to fill their flex container. If they do, they do, if they don’t, they 
don’t. You can even have them wrap if you want, but we don’t in this case.

So our CSS becomes:

.discussion li {
  display: flex;
}
.avatar {
  width: 40px;
}
.avatar img {
  width: 100%;
  display: block;
}

Deliciously easy.
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 I’m sure you noticed the flip-flop design. Messages from others have the avatar on 
the left, messages by you have the avatar on the right. Again, do-able with floats 
but kinda janky. Flexbox makes this extremely easy.

In our markup, we put the avatar first, so that will be the default (“other people”). 
In list items with the class name “self” (our own messages) we’ll switch the order 
of layout.

.self {
  justify-content: flex-end;
}

WELL THAT WAS EASY. But wait. It’s not just the horizontal alignment that switches, 
it’s the vertical alignment too.

THE SWITCHEROO
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Floats would never be able to help us here. Things would get freaky with some 
placeholder elements and absolutely positioning and who knows what. With 
flexbox...

.self {
  /* switch horizontal layout */
  justify-content: flex-end;
  /* switch vertical layout */
  align-items: flex-end;
}

Wipes hands.

This has been covered a million times, so I’ll keep it brief. You can make triangles in 
CSS with zero-width zero-height elements and borders. The borders on elements 
will meet each other at an angle. So if one is colored and the other is transparent, 
it will look like a shape.

Here, we’ll color the top and right borders, and leave the bottom and left borders 
transparent. This makes the type of triangle you see here:

THE MESSAGE BUBBLE TRIANGLES
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.other .avatar::after {
  content: “”;
  position: absolute;
  top: 0;
  right: 0;
  width: 0;
  height: 0;
  border: 5px solid white;
  border-left-color: transparent;
  border-bottom-color: transparent;
}

Then just switch up the positioning of it and which borders are colored for “self” 
messages:

.self .avatar::after {
  content: “”;
  position: absolute;
  bottom: 0;
  left: 0;
  width: 0;
  height: 0;
  border: 5px solid white;
  border-right-color: transparent;
  border-top-color: transparent;
}
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The message bubbles have little box-shadows under them. We didn’t cover it, but 
you can see in the demo. In the “self” messages, the triangle meets the bubble 
where the shadow is most pronounced, so it looks weird if it’s not there. We can 
apply the shadow to it to fix it.

.self .avatar::after {
  box-shadow: 1px 1px 2px rgba(black, 0.2);
}

THE DEMO

Chris Coyier
CSS Tricks

his blog
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share
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Recently, Jono Brandel released a library called two.js for doing two-dimensional 
drawing using SVG, canvas or WebGL. As the name implies, two.js was inspired by 
three.js, and its API attempts to mimic that of three.js to an extent. Using two.js, it 
becomes relatively easy to draw vector shapes using JavaScript, and even to perform 
basic animations on them.

In this tutorial, I take a look at two.js support for SVG, specifically using SVG exported 
from Adobe Illustrator. We’ll see how two.js renders this as a line drawing and then 
we’ll use some of the built in methods for adding effects and motion to the drawing. If 
you are curious about how to actually use two.js’ drawing API, you can check out the 
documentation on the GitHub site or this tutorial by Andrew Burgess.

First things first: I am no digital artist. Sure, I can draw with pen and paper but have 
never managed to translate that onto the screen (and I am certainly no expert with 
Illustrator). So, in order to simplify the process, I borrowed a drawing which I then 
modified. The drawing was of the Miami Heat logo (having grown up in Miami, I’ve 
been a Heat fan since season one when I got to meet Rony Seikaly). I toyed with the 
logo a bit to eliminate the rim and fill in the gaps so that, in the end, we’re left with just 
the flaming basketball.

Once I’d finished the drawing, it was simply a matter of doing a “Save As” and choosing 
SVG. If you just embed the SVG in an HTML document, the result looks like this:

WHY TWO.JS

CREATING AN ILLUSTRATOR DRAWING

“It becomes relatively easy 
to draw vector shapes using 

JavaScript.”
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Example:

View this on JSFiddle: http://jsfiddle.net/remotesynth/QZQJn

Rendering SVG using two.js is quite simple. In the below example, I am rendering 
the straight SVG side-by-side with the two.js rendered SVG. I do this both to show 
how you render SVG using two.js but also to illustrate that there are slight, but 
noticeable, differences between the two versions.

RENDERING SVG WITH TWO.JS
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Example:

Let’s examine the JavaScript code. First, we selected the DOM element where we 
want to display the two.js rendered object, an empty div in this case. Next, we 
create an instance of Two, setting any of the optional parameters we need. In the 
case of the example, we simply want to set the fullscreen option to false. After 
two has been instantiated, we select the SVG element from the DOM, tell two.js 
to interpret the SVG and then call the update() method so that it is all rendered to 
the screen.
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Obviously, simply rendering SVG isn’t terribly exciting. However, once the SVg 
drawing is turned into an object within two.js, you can use some of it’s built in 
methods and properties to manipulate it and perform some simple animations. In 
the example below, I am modifying the opacity on each element of the drawing 
and then modifying the scale of the entire group all within an animation loop. I’ll 
cover each line in detail in a moment.

View this on JSFiddle: http://jsfiddle.net/remotesynth/HJKA7
The first portion of the JavaScript code is pretty much the same as above, although 
I have removed the option for setting fullscreen to false as it isn’t needed for this 

ANIMATING WITH TWO.JS
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demo. Instead of calling the update() method right away though, I first set some 
variables. The first is an array of all the object keys in our drawing. Two.js converts 
my SVG drawing into a type of object called a Group which provides a number of 
properties and methods, of which, I will use the children method to get all the sub-
objects it contains (each of which also appear to be wrapped as Group). After that 
I get the first child within the Group and I set the entire Group to an opacity of 0.

The next portion, where I bind to the update event, is where the animation loop is 
created. First, I loop through each sub-Group of our image and, one-by-one, turn 
up the opacity until it hits 100%. This is how each portion of the Heat logo appears 
to fade-in individually. Once that is complete, I then scale down the entire parent 
Group until it hits 0. Finally, once both portions are complete, I set everything back 
and start the process all over again.

There most definitely ways to streamline and improve this JavaScript code, so, if 
you have any, please feel free to suggest them in the comments (keep in mind this 
was a fun experiment with a new library).

I’ve only really scratched the surface of using two.js, but hopefully I’ve given you a 
sense of how you can use it and even use your Illustrator skills with it. As mentioned 
earlier in the article, two.js has a good, if short, usage guide. Also, NetTuts has a 
tutorial on drawing with two.js. The library is very new, so I expect there will be 
more documentation and articles to come.

WHERE TO GO FROM HERE

Brian Rinaldi
Adobe Community Mgr

his blog
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I’ve created a sample mobile application to help developers get started building mobile 
applications with PhoneGap and AngularJS quickly. The sample application includes 
view navigation, some standard user interface components and code to help avoid 
common pitfalls in mobile application development (click delays etc).

Below are a few screenshots showing parts of the application. It basically includes a 
header and a scrollable mobile list of different PhoneGap API samples to try out.

SAMPLE MOBILE APPLICATION

“This sample app helps devs 
get started in building mobile 

apps with PhoneGap and 
Angular JS quickly.”
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PhoneGap
AngularJS
angular-mobile
Topcoat UI Toolkit
Angular Mobile Nav

The sample application can be found here on my github account. The best approach 
would be to create yourself a new PhoneGap project for iOS using the command 
line tools and then just replace your www folder with mine.

The sample application includes a simple example of using an AngularJS directive 
and filter and value service to show the version as well as a bunch of controllers 
and routes to check out.

Make a point to read this post by Brian Ford regarding PhoneGap and AngularJS. 
My sample application is simplified purposely but this posts discusses why you 
would want to bootstrap AngularJS or use something like his cordovaReady 
wrapper to avoid potential timing issues in your actual application. I will actually 
be posting a more advanced version of this application that uses his services for 
phonegapReady, geolocation, accelerometer etc as well, but here are the links to 
the projects on his github account if you want to look into them yourself:
 https://github.com/btford/angular-phonegap-ready
 https://github.com/btford/angular-phonegap-accelerometer
 https://github.com/btford/angular-phonegap-notification
 https://github.com/btford/angular-phonegap-geolocation

I changed the setting for DisallowOverscroll to prevent the rubber band bounce 
effect in your application via the config.xml file.

This project includes the fastclick.js library to avoid the problem with click delays 
on mobile. It’s implemented in the index.js file onDeviceReady with the following 
line
new FastClick(document.body);

LIBRARIES USED

IMPORTANT NOTES
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I left some code commented out in the index.js which shows how you could 
bootstrap AngularJS onDeviceReady to also avoid potential timing issues if you 
choose to do that over the service wrapper noted above.

Be aware of the mobile-view tag in the index.html which is used in place of the 
Angular ng-view to allow us to use the AngularJS mobile navigation framework 
for navigating between views with slide transitions. There are preset transitions 
out of the box to support slide and modal and it also keeps track of history. You 
can add your own custom transitions as well. Find more details in the readme on 
the github site. If you run my sample application you will see the slide used for 
each PhoneGap API sample list item and the modal used when you click the home 
button from any of the views.

<mobile-view/>

My sample application includes an example of the Topcoat overlay in effect when 
you click the settings button. It just shows a simple popup to give you an idea 
of what you could do with it. It may not be in the latest version of the Topcoat 
download, but you can get it separately here or in my sample.

There’s an open source set of icons from Topcoat you should also be aware of 
located here. They’re .svg files and you can get an idea of how to use them in your 
CSS by checking out the index.css in my sample where I have defined the settings 
and home icons.

I included a sample of how to setup a fixed region for scrolling in the geolocation 
API sample. Just check out the definition for the .scroll class in the index.css to see 
details.

Holly Schinsky
Adobe Evangelist

her blog
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Yeah, seriously, we need more sites about JavaScript. Honest. No, seriously, I built 
this as I’m a big fan of “cookbook”-style web sites and frankly, I wanted my own little 
organized library of common JavaScript problems (with solutions of course). Yes, I 
know StackOverflow exists.

Discover my new website: http://www.javascriptcookbook.com/

This recipe will return a whole number between a lower and higher range. For a deeper 
discussion of this code, see this StackOverflow comment from Ionut Stan: 
http://stackoverflow.com/a/1527820/52160.

/**
 * Returns a random integer between min and max
 * Using Math.round() will give you a non-uniform distribution!
 */
function getRandomInt (min, max) {
    return Math.floor(Math.random() * (max - min + 1)) + min;
}

Determine if touch events are available and use a single line to add an event listener 
to handle mouse or touch in most cases.

Author: Kevin Hoyt

touch = ( ‘ontouchstart’ in document.documentElement ) ? true : false;

// Quick ternary operation based on previous findings
element = document.querySelector( ‘#yourElement’ );
element.addEventListener( touch ? ‘touchstart’ : ‘mousedown’, doInputStart );

HOLY CRAP - ANOTHER JAVASCRIPT SITE!

RETURN A RANDOM WHOLE NUMBER IN A RANGE.

DETERMINE TOUCH SUPPORT AND ADD HANDLERS.

“Snippets of JavaScript to
make your life easier.”
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// Get the coordinates based on input type
if( touch )
{
  // Stop the default handling of the event
  evt.preventDefault();

  // Get the touch coordinates
  clientX = evt.touches[0].clientX;
  clientY = evt.touches[0].clientY;
} else {
  // Not touch so grab mouse coordinates
  clientX = evt.clientX;
  clientY = evt.clientY;
}

Most popular JavaScript frameworks make it easy to run code when the document 
is loaded. But if you aren’t using a framework, you can simply listen for the 
DOMContentLoaded event instead. This event is fired when the document’s HTML 
is loaded and parsed, but before any stylesheets or images may be loaded.

More Information: 
https ://developer.mozi l la .org/en-US/docs/Web/Reference/Events/
DOMContentLoaded

document.addEventListener(“DOMContentLoaded”, init, false);

function init() {
     console.log(“init”);

 }

If you wish to use jQuery-like selectors without having to actually load the jQuery 
framework, you can use this simple function to mimic selector behavior. This function 
will returns false if nothing found, a DOM node if exactly one element is found and 
the list of matches otherwise.

RUN CODE WHEN THE DOCUMENT HAS LOADED.

USE JQUERY-LIKE SELECTORS WITHOUT JQUERY.
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Author: Erik Haubold

function $( cssquery ) {
    var t = document.querySelectorAll(cssquery);
    return (t.length === 0) ? false : (t.length === 1) ? t[0] : t;
}

If you want to run asynchronous functions inside a loop, but still want to keep the 
index or other variables after a callback gets executed you can wrap your code in 
an IIFE (immediately-invoked function expression).

More Information: 
http://benalman.com/news/2010/11/immediately-invoked-function-expression/
Author: Dominic Bartl

var arr = [‘Hello’, ‘World’, ‘Javascript’, ‘Async’, ‘:)’];
for( var i = 0; i < arr.length; i++) {
 (function(index){
   setTimeout(function(){

      console.log(arr[index]);
   }, 500);

 })(i);
}

PRESERVING VARIABLES INSIDE ASYNC CALLS CALLED IN A LOOP.

Raymond Camden
Adobe Evangelist

his blog
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”I know you believe what you think I said, but I’m not sure that what you 
heard is what I really meant”
-Marcus

There has been a lot of confusion over the appropriate use of “PhoneGap” vis-à-vis 
“Cordova”. This confusion has been exacerbated by the innocent, yet ambiguous use 
of both names interchangeably by users, industry thought leaders, and even Adobe 
employees on occasion. There have been quite a few genuine attempts to clarify the 
ambiguities, and yet the confusion persists. It is my hope with this brief article to 
contribute to a clearer understanding of the differences between the two for geeks 
and non-geeks alike.

Adobe is not alone -- some good examples of trademark ambiguities might be 
‘Kleenex®’ which, in the United States, is used generically in place of ‘tissues’; and 
there is ‘Xerox®’ which is often used by Americans as a generic reference to any 
brand of photocopier. The baby boomers amongst us will recall ‘JEEP®’ being used 
to generically describe any general-purpose vehicle that resembled the World War II 
Willy’s Jeep.

Adobe’s Brian Leroux (@brianleroux) made an honorable attempt to clarify some 
confusion with a blog post in March 2012:

“PhoneGap is a distribution of Apache Cordova. You can think of Apache 
Cordova as the engine that powers PhoneGap, similar to how WebKit is 
the engine that powers Chrome or Safari… Over time, the PhoneGap 
distribution may contain additional tools that tie into other Adobe services, 
which would not be appropriate for an Apache project… PhoneGap will 

WHAT’S IN A NAME?

WHAT IS THE DIFFERENCE BETWEEN PHONEGAP AND CORDOVA?

“In a nutshell, PhoneGap 
is Cordova and it is not.”
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always remain free, open source software and will always be a free 
distribution of Apache Cordova.” [[i]]

Ironically, Brian’s current twitter profile bio might inadvertantly compound the 
confusion:

“I’m a free/open source software developer at Adobe working on 
Apache Cordova (aka PhoneGap)”. (@brianleroux)

Whereas, “a.k.a.” means, also-known-as, which taken literally would suggest that 
both names can be used interchangeably for the same thing-- you may call me 
Michael or Mike but there is still only one of me; that is, only one entity (just don’t 
call me ‘Mick’ or my mum will hunt you down). 

The arbitrary substitution of Cordova and PhoneGap is still common practice; 
hence this article, but from a strictly legal standpoint, is no longer appropriate. My 
emphasis on ‘no longer’ will be explained hereinbelow.

I have found one of the best ways to remove murkiness on current issues is to 
express important historical events by way of a timeline. This brings more context 
to the reader, and therefore more understanding to the subject:

THE PHONEGAP / CORDOVA TIMELINE:

01-03 Aug, 2008
NEXUS: The platform that was to be called “PhoneGap” was first 
developed at the iPhoneDevCamp 2 event hosted by Adobe in 
San Francisco and promoted by Raven Zachary @ravenme. 

03 Aug, 2008 The PhoneGap.com Domain was first registered by Andre Char-
land.

07 Aug, 2008 The “Unofficial announcement of PhoneGap” was published as 
the first entry in the PhoneGap.com blog.

22 Jul, 2009 Nitobi Software Inc. filed for registration of the Trademark 
“PHONEGAP” with the US Trademark office.

01Oct, 2011

Brian Leroux (@brianleroux), then of Nitobi, submits a propos-
al that PhoneGap code base, but significantly not the name, 
become an Apache Incubator project [List: general.incubator.
apache.org].

HISTORICAL CONTEXT
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02 Oct, 2011

 Jukka Zitting (@jukkaz) of Adobe and VP of the Apache Software 
Foundation, calls for a vote to accept the PhoneGap project un-
der the (lame) name “Apache Callback” into the Apache Incuba-
tor.

03 Oct, 2011 “Adobe Announces Agreement to Acquire Nitobi, Creator of 
PhoneGap”

12 Oct, 2011 Apache publishes the “Apache Callback Proposal”.
14 Oct, 2011 Apache accepts Apache Callback into its incubator. 
25 Oct 2011 The Adobe acquisition of Nitobi was completed.

28 Nov 2011
The Apache community approved the renaming of their newly ac-
cepted ‘Apache Callback’ incubation project to ‘Apache Cordo-
va’ (Cordova being the street in Vancouver where Nitobi began). 

30 Nov 2011
The PhoneGap Tradmark application was assigned by Nitobi 
Software Inc. to Adobe Systems Incorporated [US Trademark No. 
77786996].

I recently exchanged a few emails with Adobe’s Jukka Zitting (@jukkaz) who, as 
mentioned above, first called for the vote that Apache Software Foundation accept 
the PhoneGap code base into its incubation project. I explained that I wanted to 
express in plain language… the difference between Cordova and PhoneGap. This 
is an excerpt from one of my messages to Jukka:

“So would it be safe to say that ‘PhoneGap’ refers to  ‘Cordova + 
Adobe’s bells and whistles’?

If we wanted to try and reduce it down to a very crude analogy for 
non-technical people, would it be safe to say:

‘Cordova consists of the essential code base wrapped in a plain white 
box and is free for the taking; whereas PhoneGap is a multicolored 
box with the Adobe logo (also free)… inside that box is the same 
white Cordova box with verbatim code base, but some wires already 
connecting both boxes together, in a tried and proven configuration, 
so that the user doesn’t have to connect his or her own wires from the 
white box in order to make it perform?’

LET’S ASK ADOBE…
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(Like I said, ‘crude analogy’)”

In typical and refreshing Finnish efficiency Jukka responded:

“Hi,
Yes, I think that’s accurate enough.
BR,
Jukka Zitting”

Prior to Adobe’s and Apache’s respective acquisition of the Nitobi assets, and 
while there were no differences in the respective code bases of Adobe PhoneGap 
and Apache Cordova, the use of “AKA” references were appropriate because, in 
essence, they were still the same animal.  This might be likened to badge-engineering 
where an automaker sells identical vehicles under different brands or badges.

After my exchange with Jukka and a few other PhoneGap/Cordova gurus, I came to 
the conclusion that ‘Adobe PhoneGap’, is simply a branded re-distribution of ‘Apache 
Cordova’. Although it contains Cordova’s base code verbatim, it is packaged and 
presented in a way that the Cordova elements begin to demonstrate “an opinion” 
which leans towards Adobe’s premium (pay-to-play) PhoneGap Build, and no doubt 
lots of suggestive Adobe marketing throughout the overall PhoneGap experience. 
My assumption was that the Adobe distro of Cordova included Adobe-centric tools 
such as the Adobe PhoneGap Command Line Interface (CLI); but this was an error 
based on my misinterpretation of the exchange with Jukka and others, and the 
root cause is clearly found in the deficiency of the crude analogy discussed.

Evidentally, the PhoneGap CLI is not in the Adobe PhoneGap ‘box’, it is a separate 
download. Thankfully my team members review this article to verify the research, 
my CEO noticed the error. So we are back to square one, both Phonegap & Cordova 
do share identical base code. Notwithstanding this fact, I submit that PhoneGap 
still gives it’s Cordova distro an opinion leaning towards Adobe premium products; 
that opinion stems only from the fact that Adobe is stamped on the product.

SO IS “CORDOVA ‘AKA’ PHONEGAP” A LITTLE MISLEADING?
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All things considered and in the interests of generally accepted trademark principals, 
rather than saying “Cordova a.k.a. PhoneGap”, we might more appropriately follow 
the example of “The Artist Formerly Known As Prince”; i.e:

“Cordova F.K.A PhoneGap”

In a nutshell, PhoneGap is Cordova and it is not. We probably all know this already 
but it’s just kinda difficult to articulate.

The question remains “what’s in a name?”, A great deal if that name stands on the 
shoulders of a brand like Adobe. Somehow the base code was donated to Apache 
and yet, for all intents and purposes, it appears to be an Adobe initiative to such an 
extent that public perception is concerned. Kudos really needs to go to the Nitobi 
team, those guys managed to have their cake and eat it too. As unadulterated 
hackers they followed open-source philosophy by donating the source code to 
Apache, all the while enjoying what was presumably a handsome exit when Adobe 
aquired the trademark “PhoneGap”… brilliant!

According to “Adobe’s PhoneGap Build Service Additional Terms of Use” page, 
PhoneGap is a trademark of Adobe.  Conspicuously absent is the word ‘registered’ 
in the trademark claim; the claim as published now is for PhoneGap™ as opposed 
to PhoneGap®.  It appears that the registration process is ongoing, and the current 
status is that the trademark has been “published for opposition”.

The trademark notice published on Adobe’s website is followed by a refreshingly 
liberal description of what constitutes unauthorized use of the PhoneGap trademark. 
It is a concise single sentence:

 “You may not use PHONEGAP or GAP in the title of any application 
built using PhoneGap or the PhoneGap Build service.”

I was unable to find any trademark registration applications for “Apache Cordova”, 
but my search was by no means exhaustive.

CONCLUSION

SIDE NOTE: THE PHONEGAP TRADMARK
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