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CHAPTER 1

Getting Started

Before we get into the nitty-gritty of CoffeeScript syntax, let’s make sure our
yaks are properly shaved. In this chapter, we’ll install the CoffeeScript com-
piler and get your editor of choice set up. After that, you’ll be ready to dive
in and code for the rest of this book.

We'll also see how CoffeeScript fits in with your development environment,
whether you're coding for Rails, Node, or just a simple web page. With the
right tools, using CoffeeScript should be just as easy as using JavaScript.

Installing CoffeeScript

The CoffeeScript compiler is written in CoffeeScript. That presents a chicken-
and-egg problem: How do we run the compiler on a system that doesn’t already
have the CoffeeScript compiler? If only there were some way to run JavaScript
on your machine without a web browser and give that code access to the local
file system...

Ah, but there is: Node.js! If you haven’t used Node before, don’t worry about
it; you’ll learn more about it in Chapter 6, Web Servers with Node and Express,

JavaScript code and your operating system.

The rest of this section will be about installing Node and npm, which we need
in order to use CoffeeScript’s official coffee compiler. But if you're in a rush to
“Try CoffeeScript” button, open your browser’s developmentconsoleand skip
ahead to the next chapter.


http://coffeescript.org/
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Installing Node.js

Let’s check whether you already have a reasonably up-to-date version of Node
installed. Run this command:

$ node -v
v0.10.24

For this book, you’ll want to have Node 0.10.x. If you're already there, feel
free to skip to the next section.

Note that releases with odd minor version numbers, such as 0.9.x or 0.11.x,
are considered "unstable," with experimental features and fluctuating APIs.
If you're running one of those, consider switching to a stable release.

Installing the latest stable Node release on your system is very easy: Just go

If you feel like you might need multiple Node versions on your system (say,
because Node 0.10 is obsolete by the time you're reading this), check out

https

Version Manager. Once you have nvm installed, you can easily install and
switch between specific node versions:

$ nvm install 0.10
$ nvm use 0.10

$ node -v
v0.10.24

Note that nvm’s version-switching works by modifying your shell’s PATH. As a
result, your selected version of Node won’'t be exposed to other processes
(such as your text editor) unless you create a symlink yourself.

However you installed Node, you should now find yourself with two new
commands on your PATH: node and npm. npm is Node’s package manager, the
equivalent of Ruby’s gem. I like npm a lot. In fact, I like it so much that I wrote
a short book on it: https://leanpub.com/npm

You’'ll need npm for the next section, so check that you have it:

$ npm -v
1.3.21

If you somehow wound up with Node and not npm, you should try a different
Node installation method. Once you're set up with both, we can start Coffee-
Scripting.


http://nodejs.org
https://github.com/creationix/nvm
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Installing the coffee-script Package
Run this command:

$ npm install -g coffee-script@l.6.3

/usr/local/bin/coffee -> /usr/local/lib/node modules/coffee-script/bin/coffee
/usr/local/bin/cake -> /usr/local/lib/node modules/coffee-script/bin/cake
coffee-script@l.6.3 /usr/local/lib/node modules/coffee-script

This command tells npm: "Globally install version 1.6.3 of the coffee-script
package." The -g ("global") option tells npm that we want this package to be
visible throughout the system, not just in the current directory. Thanks to
this option, npm tells us that it’s taken that package’s two command-line
utilities (coffee and cake) and placed symlinks to them in /usr/local/bin.

cake is CoffeeScript’s equivalent of make or rake. It's primarily intended as an
internal tool for developing the CoffeeScript compiler, so we won’t use it in
this book. What we really want from the coffee-script package is coffee. Check
that it installed properly:

$ coffee -v
CoffeeScript version 1.6.3

If you get "command not found," npm’s target directory for binaries isn’t on
your PATH. You could change PATH, or you could change the target directory.
For example:

$ npm config set prefix "/usr"

$ sudo npm install -g coffee-script@l.6.3

/usr/bin/coffee -> /usr/local/lib/node_modules/coffee-script/bin/coffee
/usr/bin/cake -> /usr/local/lib/node modules/coffee-script/bin/cake
coffee-script@l.6.3 /usr/local/lib/node modules/coffee-script

Note that we need sudo here because, unlike /usr/local, /usr is owned by the root
user. Having to use sudo with npm is less than ideal, so I recommend finding
or creating a directory you can own (say, ~/npm), adding it to your PATH, and
setting it as npm’s prefix.

Now that you can run coffee, we can finally get to the fun part: writing code!

Running and Compiling CoffeeScript

Like most scripting languages, CoffeeScript has a REPL ("'read-eval-print loop,"
a term that originated with Lisp) where you can run commands interactively.
To enter the REPL, just run coffee:

$ coffee

coffee> audience = 'world’
'world’
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coffee> "Hello, #{audience}!"
'Hello, world!'

To exit the REPL, press Ctrl-d.

The REPL handily shows you the output of each expression you enter. How-
ever, editing non-trivial amounts of code on the REPL is a pain. So how do
we make coffee evaluate code written in our favorite text editor?

Create a file named hello.coffee with this code:

GettingStarted/hello.coffee

rl = require('readline').createlnterface
input: process.stdin
output: process.stdout

rl.question "To whom am I speaking? ", (audience) ->
console.log("Hello, #{audience}!")

Save the file and run it with coffee hello.coffee:

$ To whom am I speaking? Trevor
Hello, Trevor!

Behind the scenes, this command compiles hello.coffee into JavaScript and
runs the resulting code. Let’s try performing those steps separately so that
we can look at the JavaScript output. Run the same command, but with the
- ("compile") flag. You should now have a file named hello.js in the same
directory. Try running it with node hello.js. (Notice how coffee imitates node’s
command syntax whenever possible.)

The coffee command has many more tricks up its sleeve, but we won'’t be using
to do the heavy lifting of turning CoffeeScnptsourcelnto production-ready
JavaScript.

Editing CoffeeScript

For the next few chapters, we’ll be learning the CoffeeScript language by
running short examples. To get the most out of this experience, I highly rec-
ommend entering these examples into your favorite editor, taking advantage
of the best available CoffeeScript plugins for syntax highlighting and execution
without switching to the shell.

Personally, I use Sublime Text 3, a sleek, modern editor that runs natively
across all major platforms. Maybe you prefer a more old-school editor, such
as Vim or Emacs. Or maybe you're into rich IDEs, like Eclipse or IntelliJ. No
matter what editor you use, there’s a good chance that someone has written


http://media.pragprog.com/titles/tbcoffee2/code/GettingStarted/hello.coffee
http://gruntjs.com/
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CoffeeScript integration for it. A good first place to look is a page on the Cof-

Most plugins rely on the coffee utility you installed earlier in this chapter to
compile and run CoffeeScript, so you may need to tell it where that utility
(and perhaps also node) can be found. You can track down those paths with
which (or its Windows equivalent, where):

$ which coffee
/usr/local/bin/coffee

Before proceeding to the next chapter, make sure you have a plugin that gives
you the ability to run the CoffeeScript file you're editing (and show you the
output) with a single keystroke. Trust me: You'll have a lot more fun that way.


https://github.com/jashkenas/coffee-script/wiki/Text-editor-plugins
http://pragprog.com/titles/tbcoffee2/errata/add
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CHAPTER 2

Functions, Scope, and Context

The heart and soul of CoffeeScript consists of two characters: ->. That’s all it
takes to define a new function, but don’t let the terseness fool you; as we’ll
soon see, functions are powerful, versatile objects. Mastering them is the first
step to mastering CoffeeScript.

While functions are the major players of this chapter, we’ll meet a cheerful
supporting cast along the way: variables, strings, conditionals, and everything
else you need to write useful functions. We’ll also have a refresher on two
crucial concepts, scope and context, and show how they carry over to Coffee-
Script.

If you're an experienced JavaScripter, much of this chapter will be review.
But keep an eye out for some of CoffeeScript’s most useful features: property
arguments, default arguments, and splats.

Functions 101

Fire up your favorite text editor and create a new .coffee file, because it’s time
to call our first function:

console.log 'Hello, functions!'
Hit your editor’s Run command and you’ll get this greeting;:
Hello, functions!

No surprises there. The only CoffeeScript-specific feature we’re taking
advantage of is implicit parentheses, which allows us to pass arguments to
console.log without wrapping them in ().

Now let’s make things a little more interesting:

console.log (-> 'Hello, IIFE!")()


http://pragprog.com/titles/tbcoffee2/errata/add
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Hello, IIFE!
What happened? Let’s break it down:

1. -> defines a function. CoffeeScript uses these two characters in lieu of
JavaScript’s function keyword.

2. The function returns the string 'Hello, IIFE!", because CoffeeScript functions
have implicit returns (one of many features borrowed from Ruby).

3. Putting () after the function expression causes it to be called, and the
result of that call is passed to console.log.

The pattern of defining a function and calling it right away is so ubiquitous
in JavaScript and CoffeeScript that it has its own name: IIFE, an Immediately-
Invoked Function Expression.

Functions are first-class objects in JavaScript, meaning that they can be
passed around and assigned to variables just like any other type:

returnGreeting = -> 'Hello, function variable!'
console.log returnGreeting()

Hello, function variable!

A technical point that bears mentioning: CoffeeScript does not support named
Jfunctions, a JavaScript feature that allows functions to be called before they're
defined. The main reason for this is a thorny issue in older versions of IE.

Taking Arguments

So far, all of the functions we've defined have simply returned constants.
Unfortunately, practical code requires a bit more variety. Let’s define a function
with an argument list:

greet = (subject) -> "Hello, #{subject}!/"
console.log greet('argument')

Hello, argument!

This syntax may take some getting used to. Whereas JavaScript and other
C-inspired languages put the argument list at the end of the function decla-
ration (function(argl, arg2), CoffeeScript puts it first ((argl, arg2) ->).

The other CoffeeScript syntax on display here is string interpolation. Coffee-
Script’s interpolation syntax is similar to Ruby’s: "A#{expression}Z" is equivalent
to 'A' + (expression) + 'Z'.


https://github.com/jashkenas/coffee-script/wiki/FAQ
https://github.com/jashkenas/coffee-script/wiki/FAQ
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Multi-line Functions

Because we don’t live in a perfect world, not all functions you’ll want to write
are one-liners. Here we reach one of the most controversial aspects of Coffee-
Script: it’s a whitespace-sensitive language. To define a CoffeeScript function
with more than one line, you indent the function body:

getCurrentDate = ->

now = new Date
"#{now.getMonth()}/#{now.getDay()}, #{now.getFullYear()}"

Note that I've used two spaces for indentation, as I will throughout this book.
The CoffeeScript compiler doesn’t impose a standard unit of indentation, but
it’s important to be consistent within each file you edit. Also, be sure to avoid
mixing tabs and spaces!

The same whitespace rule applies to all other language constructs in the
CoffeeScript language. Here’s a function with a conditional:

pluralize = (count, word, suffix = 's') ->
if count is 1
word
else

word + suffix

We'll explain the suffix = 's' in the next section. As an aside, notice that this
function works without an explicit return. One of CoffeeScript’s core tenets is,
“Everything is an expression.” An expression is a statement that has a value.
In JavaScript, conditionals have no value (unless written with the ternary
operator). In CoffeeScript, they do.

It’s possible to write conditionals on one line using the then keyword to separate
the condition from the body. For instance: if strikes > 3 then out(). CoffeeScript
also allows postfix conditionals, such as: out() if strikes > 3. As a personal prefer-
ence, I tend toward multi-line conditionals, for a small practical reason: I like
having the ability to change a condition and its body as two separate, non-
conflicting Git commits.

The Existential Operator and Default Arguments

Some languages, like C++, allow different functions with the same name to
be defined to take different numbers of arguments. That’s not the case in
JavaScript, which is a dynamic language that allows any function to take any
number of arguments. (As we’ll see in the next section, even arguments beyond
those named in the function’s argument list can be used.) Instead, we need


http://pragprog.com/titles/tbcoffee2/errata/add
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to put conditional logic inside of the function to make it behave differently
depending on whether an argument has been passed.

To check that a variable has a value (more precisely, that it’s neither null nor
undefined), we can use the existential operator, expressed as a question mark:
if i?

think()

The existential operator can also be used between two values to mean “the
first variable if it has a value, the second variable if it doesn’t™:

myChoice = firstChoice ? secondChoice

Finally, the existential operator has an assignment form which means “if this
variable doesn’t already have a value, assign this value™:

dinner ?= 'macAndCheese'

On a per-character basis, I'd say the existential operator is the most powerful
feature in CoffeeScript. But for the use case of assigning default values to
omitted function arguments, there’s an even terser syntax:

buyAnything = (retailer = ‘'amazon') ->

This default argument syntax is equivalent to writing retailer ?= 'amazon' at the
top of the function body. If the function is called with no arguments, the value
of retailer will be undefined, so the default value will be assigned.

Splatted Arguments

Let’s say you want to take a long list of arguments and turn all or part of it
into an array. As any veteran JavaScripter could tell you, every function has
an array-like object arguments with methods for accessing all of the arguments
that were passed in for that function call. That object can be turned into a
proper array through careful application of the slice method. CoffeeScript
makes things a bit easier:

showOff = (allArguments...) ->
console.log allArguments

The trailing ellipsis means that allArguments “soaks” all of the arguments from
that position forward. allArguments will always be an array:

showOff()
showOff('once', 'twice', 'thrice')

[

['once', 'twice', 'thrice']
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You can use splats on the calling side of a function call as well. Whereas
splatted arguments transform a list of arguments into an array, splatted
function calls transform an array into a list of arguments. An excellent use
case for this is passing an array to Math.min:

numbers = [5.4, 9.4, 1.8, 2.2]
console.log Math.min(numbers...)

1.8

As we'll see in the next chapter, splats are also useful for constructing and
extracting values from arrays.

Variable Scope

There are three rules you need to know to understand scoping in CoffeeScript:
1. Every function creates its own scope.

2. Functions are the only constructs that create scope.

3. Each variable lives in the outermost scope in which a value is (potentially)
assigned to it.

The first two rules are an innate part of the JavaScript language. (More pre-
cisely, it's how variables are scoped with the var keyword. A different scoping
keyword, let, is also supported in the ECMAScript 6 draft spec and a handful
of forward-looking JavaScript runtimes.) CoffeeScript follows suit, which
means that conditionals and loops do not create scope.

The last rule allows CoffeeScript to do away with var. If you write myBologna =
'Oscar Mayer', it’'s understood that you want to create a local variable named
myBologna. JavaScript, by contrast, would give that variable global scope unless
explicitly told to do otherwise. Be warned, however, that this rule can exacer-
bate the problem of shadowing. Take care not to use the same variable name
in two different, nested scopes.

All Functions are Closures

One of JavaScript’s distinctive features is that all functions are closures,
meaning that they have access to all variables in all surrounding scopes—
regardless of where they're called from. CoffeeScript inherits this important
semantic. To give a trivial example:

X=5
sumXY = => X + Y
Y =7

console.log sumXY()
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12

Both X and Y are declared in the scope surrounding sumXY, so the function
has access to both variables. It doesn’t matter that Y isn’'t mentioned until
after the function declaration. Variable scope is determined at compile
time.Assigning a value to Y anywhere in that scope is sufficient to make Y live
there.

Now let’s look at a trickier example:

showCount = (->
count = 0
->
count +=1
console.log count
) ()
showCount ()
showCount ()
showCount ()

1
2
3

Let’s break this down:
1. The inner function is defined to increment count, then display that value.

2. The IIFE declares count, assigns it an initial value of 0, and returns the
inner function.

3. Because the inner function is returned by the IIFE, that's what gets
assigned to showCount.

So in the outermost scope, the count variable is hidden from us. But it's
accessible to showCount because that function is defined within the scope where
count lives.

Other languages have features like “private variables” and “static variables.”
JavaScript and CoffeeScript don’t. Instead, functions give you as much control
over variable scope as you want.

Capturing Variables

Although closures are a powerful tool, they do lead to counterintuitive
behavior. Here’s an example adapted from another book I wrote:

for i in [1, 2, 3]
setTimeout (-> console.log i), ©
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3
3
3

The loop iterates over the numbers 1, 2, and 3... so why is the output the
number 3 three times? Because when the function is defined, and when it’s
passed to setTimeout, is irrelevant. All that matters is the value of i when the
function runs. And setTimeout won’t run the function passed to it until after
the loop has finished, even if the timeout is O.

How can we fix this? What we need to do is take the value at the time of the
loop iteration and capture it somehow. We could use an array or a hash to
store this information, but an easier and more general solution is to define a
function on each loop iteration with our value as an argument. For example:
for i in [1, 2, 3]

do (i) ->
setTimeout (-> console.log i), ©

1

3

do is a CoffeeScript keyword designed expressly for this purpose: It calls the
given function, passing in the variables whose names match those of the
arguments. (Remember how I warned you about variable shadowing? This is
the one form of shadowing I approve of, since the relationship between the
outer i and the inner i is clear.)

I should mention that creating functions on each loop iteration is a bit
wasteful. In the 3 lines above, we've managed to allocate 6 functions—2 for
each loop iteration. In a loop with several orders of magnitude more repetitions,
this would have a real performance impact. Then again, so would setting that
many timeouts!

Execution Context

JavaScript has two special objects that are created every time a function is
called: this and arguments. I mentioned arguments once before, in Splatted Argu-

core essence. It allows functions to be used as methods, meaning that they
can be attached to an object and know which object they’re attached to. Here’s
a simple example:

fry = {}

fry.name = 'Philip J. Fry'
fry.sayName = -> console.log(this.name)
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fry.sayName()
Philip J. Fry

The magic here is that JavaScript and CoffeeScript read the statement
fry.sayName() to mean “call the function fry.sayName in the context of fry.” The fact
that we assigned the function to fry.sayName as soon as we defined it is irrele-
vant. We could have defined the function on its own first, then attach it to fry
later, and we’d still get the same result. In Chapter 4, Classes, Prototypes,

totypes make classical object-oriented programming possible in JavaScript.

Because this is so important, CoffeeScript allows the @ symbol to be used as
a synonym for it. My preference is to always use @, since it stands out so
clearly in code, and treating this like an ordinary variable is a recipe for disas-
ter. I'll use @ in the code examples for the remainder of the book. I'll also be
using @x instead of this.x.

Controlling Context

When you call a function by writing obj.func(), func is called in the context of
obj. If you call a function directly by writing func(), then func is called in the
context of the root object. In the browser, this root object is window. In Node,
it’s called global.

But let’s say you want to control the context of a function call. You can do
that using two methods that are attached to every function: call and apply.
Both take the context (that is, the object that will become this in the function
call) as their first argument. call passes all subsequent arguments along to
the function:

tribble = {count: 2}

multiply = (multiplier) -> @count *= multiplier

multiply.call(tribble, 16)
console.log tribble.count

32

Meanwhile, apply takes an array as its second argument and expands that
into a list of arguments for the function. If this reminds you of the splatted
calls we learned about earlier, that’s not a coincidence! apply is how splatted
calls are implemented. So these two expressions are precisely equivalent:

console.log Math.min.apply(Math, numbers)

console.log Math.min(numbers...)
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Keep in mind: You can always use splats instead of apply, as long as the context
you want is the same as the object the function is attached to.

Bound Functions

The mercurial nature of this, changing on every function call, is one of the
most common causes of JavaScript confusion. While this is supremely useful,
there are times when we only want a function we define to use the value of
this in the surrounding function. This is especially common for callbacks.

Luckily, CoffeeScript gives us a dedicated syntax for bound functions, whose
this value is fixed to be the same as it is where they’re defined. All we need to
do is write => instead of ->:

majorTom = {secondsLeft: 4}
majorTom.countDown = ->
setTimeout (=>
console.log(@secondsLeft);
@secondsLeft--;
if @secondsLeft > 0
@countDown ()
), 1000
majorTom.countDown ()

=N W B

If we’d written the timeout function with ->, it would be called in the root
object context, so @secondsLeft and @countDown would be undefined.

Internally, the CoffeeScript compiler uses an old trick to accomplish this feat,
copying the outer function’s this to a variable and replacing bound functions’
references to this with references to that variable. Condensing that technique
down to a one-character change is the essence of what CoffeeScript does for
developers. And because the this copy is only made when needed, you can use
=> freely with no impact on performance—except when defining class methods,
as we'll see in Classes: Giving Prototypes Structure, on page 38.

Mini-Project: Checkbook Balancer

Let’s put these ideas together into an old-school computer program. All we
want to do is keep track of where we're keeping our money across three
accounts: checking, savings, and our mattress. We can deposit or withdraw
money from each of these accounts. Let’s implement these two actions as
methods on an object that represents the account, and return that object
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from a function so that we can create as many accounts as we need without
repeating our implementation code:

Functions/checkbooks/checkbooks.coffee
createAccount = (name) ->
{
name: name
balance: 0

description: ->
"#{@name}: #{dollarsToString(@balance)}"

deposit: (amount) ->
@balance += amount

@

withdraw: (amount) ->
@balance -= amount
@

}

(I hope you won't literally take this code to the bank. Remember to use ACID
transactions when working with real money!)

Sharp-eyed readers will notice that I call a function here that I haven’t defined
yet: dollarsToString. That’s OK; that function just has to be defined before
description is called. We'll define it, and one other utility function, a bit later.

Notice that I've returned @ from each method, a common default for methods
that have no obvious return value, since it allows calls to be chained:
account.deposit(x).withdraw(y)

Let’s create our three accounts:

Functions/checkbooks/checkbooks.coffee

checking = createAccount('Checking')
savings = createAccount('Savings')
mattress = createAccount('Mattress')

In a perfect world, we’d just drop the code we've written into the CoffeeScript
REPL and everyone’s financial problems would be solved. Instead, we're going
to tack on a pretty user interface. And as is so often the case in software, the
Ul requires more work than the core of the application.

Node.js by itself makes it difficult to write interactive command-line programs.
Fortunately, there are many libraries that are perfectly suited to this purpose.
We're going to use one called Inquirer.js,' which lets us build prompts with

hub.com/SBoudrias/Inquirer.js/
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pizzazz. Let’s go ahead and install it using npm. If you don’t have a package.json,
run through npm init first. Then:

$ npm install --save inquirer

The --save flag tells npm that in addition to downloading the package into our
project’s node_modules, it should also make a note of it in the project’s package.json.
That way, rather than checking node_modules into version control, we can just
check package.json in. It’s a solid Node practice to always keep your project’s
package.json in sync with node_modules.

We're going to use Inquirer to present the user with three prompts: one to
choose the account, another to choose an action, and a third to choose an
amount. Then we cycle back. Here’s the code to do that:

Functions/checkbooks/checkbooks.coffee
inquirer = require('inquirer')

promptForAccount = ->
inquirer.prompt({
name: ‘account’
message: 'Pick an account:'
type: 'list'
choices: [
{name: checking.description(), value: checking}
{name: savings.description(), value: savings}
{name: mattress.description(), value: mattress}
1
}, (answers) ->
account = answers.account
promptForAction(account)
)

promptForAction = (account) ->
inquirer.prompt({
name: ‘'action'
message: 'Pick an action:'

type: 'list'
choices: [
{name: 'deposit', 'Deposit $ into this account'}

{name: 'withdraw', 'Withdraw $ from this account'}
1
}, (answers) ->
action = answers.action
promptForAmount (account, action)
)

promptForAmount = (account, action) ->
inquirer.prompt ({
name: ‘amount’
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message: "Enter the amount to #{action}:"
type: 'input'
validate: (input) ->
if isNaN(inputToNumber(input))
return 'Please enter a numerical amount.'
if inputToNumber(input) < 0
return 'Please enter a non-negative amount.'
true
}, (answers) ->
amount = inputToNumber (answers.amount)
account[action] (amount)
promptForAccount()
)

Talking to humans is hard work! For each of the three prompts, we've given
Inquirer some parameters telling it what to display, and a callback which is
invoked with the user’s “answers.” The answer to the last question asked is
stored with a key corresponding to the name given for the prompt. That's why
answers.account corresponds to the answer given for the account prompt, and
SO on.

Notice that I've snuck in one more as-yet-undefined utility function, inputToN-
umber. Before we define it, let’s install the Numeral.js® currency formatting
library, which our other mystery function (from createAccount) will need:

$ npm install --save numeral
All of our dependencies are now in place, we can define our utility functions:

Functions/checkbooks/checkbooks.coffee
numeral = require ('numeral')

dollarsToString = (dollars) ->
numeral(dollars).format('$0,0.00"')

inputToNumber = (input) ->
parseFloat input.replace(/[$,1/9, ''), 10

Now all that’s left to do is to fire the first prompt!

Functions/checkbooks/checkbooks.coffee
promptForAccount()

And with that, we're ready to run our first CoffeeScript program:

$ coffee checkbooks.coffee
[?] Pick an account: (Use arrow keys)
> Checking: $0.00

2.  http://numeraljs.com/
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Savings: $0.00
Mattress: $0.00

Wow! Such Function! So Coffee!

It’s safe to say that you now know more about CoffeeScript than 99.999 per-
cent of the Earth’s population. You've learned how to define, call, and return
values from functions. More impressively, you've discovered what it means
for a function to create scope, and why the context variable this is such a
fickle creature. You've also sampled a smorgasbord of CoffeeScript’s other
features: iffunless, try...catch, default argument values and splats among them.

There are two big parts of CoffeeScript that we haven’t touched yet: collections
(objects and arrays) and iteration (loops). By a happy coincidence, those are
the subject of the next chapter.
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CHAPTER 3

Collections, lteration, and Destructuring

All code is, at its core, about data: reading data, transforming data, and
emitting data. As software developers, we're constantly tasked with designing
the structures that contain this data. Luckily, JavaScript makes it easy to
manipulate two of the most powerful structures known to computer science:
arrays and hash maps. And CoffeeScript goes one step further, streamlining
the syntax for working with these fundamental entities.

In this chapter, we’ll start with a refresher on how the JavaScript language
allows every object to serve a dual purpose as all-purpose storage. Then we’ll
get into arrays, which give us a more ordered place to save our bits. From
there, we’ll segue into loops, the lingua franca of iteration. We’ll also learn
about building arrays directly from loops and extracting parts of arrays and
objects using destructuring.

Objects as Hash Maps

Every programming language worth its bits has some data structure that lets
you store arbitrary named values. Whether you call them hash maps, dictio-
naries, or associative arrays, the core functionality is the same: you provide
a key and a value, and then you use the key to fetch the value.

In JavaScript, every object is a hash map. And just about everything is an
object: The only exceptions are the primitives (booleans, numbers, and strings),
and a few special constants like undefined and NaN. Because of their ubiquity,
CoffeeScript has several special features aimed at making it easier to work
with data-filled objects.

Creating Objects
A simple object is typically defined using the JSON-style syntax:

obj = {key: 'value'}
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In JSON, objects are denoted by {}, arrays by []. Note that JSON is a subset
of JavaScript' and can usually be pasted directly into CoffeeScript code. (The
exception is when the JSON contains indentation that might be misinterpreted
by the CoffeeScript compiler.)

There are plenty of other ways of creating objects. In fact, we created a ton
of them in the last chapter, because all functions are objects. (And functions,
unlike other objects, can be used to create inheritance. More on that in the
next chapter.) But most of the time, you’ll want to use the JSON-style syntax.

CoffeeScript streamlines the JSON-style syntax by allowing you to omit the
curly braces:

obj = key: 'value'

Additionally, you can omit the commas that normally separate key-value
pairs, using line breaks as separators instead:
credentials =

username: 'Yorick'
password: 'h4ml1371v3s'

Note that the keys are kept at the same level of indentation. This is important
because the CoffeeScript compiler interprets indentation within an object
definition as indicating a nested object:
sprite =
image: 'blip.gif'
position:
x: 50
y: 40

If you've worked with YAML, this syntax should look familiar.

Omitting curly braces is fun, but there’s one case where they're very useful:
When you want to define an object where a key is the same as the name of a
variable. CoffeeScript allows you to eliminate this repetition:

position = if offScreen then 'absolute' else 'relative’
$el.css {position} # equivalent to {position: position}

In the next section, we’ll see that this syntax has an inverse as well.

Using Objects

Once an object is defined, we're free to read its values and change it however
we like. There are two equivalent syntaxes for reading and writing object val-

1. For most practical purposes. See: http://timelessrepo.com/json-isnt-a-javascript-subset
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ues: dot notation (obj.x) and bracket notation (obj['x']). Usually you want to use
dot notation if you know a key at compile time and bracket notation if you
need to determine it at runtime. However, since keys can be arbitrary strings,
you might sometimes need to use bracket notation with a literal key:

symbols.+ = 'plus' # illegal syntax
symbols['+'] = 'plus' # perfectly valid

One small nicety the CoffeeScript compiler provides is automatically replacing
dot notation with bracket notation when you use a reserved keyword, because
some JavaScript runtimes can’t handle them. For example, operators.if compiles
to operations["if"].

You can combine reading and writing from objects with the existential opera-
tor:

sprite?.coordinates # read sprite.coordinates if sprite exists
sprite?.opacity = 1 # set sprite.opacity to 1 if sprite exists

You can chain the operator if you're uncertain about the existence of multiple
nested objects:

console?.log?('Better safe than sorry!"')

Another CoffeeScript feature allows you to read multiple values from an object
into variables with a single expression. This is called destructuring:

{x, y} = coordinates

At first, this syntax looks backward. But like so much of CoffeeScript, there’s
an elegance to it. As we learned in the last section, coordinates = {x, y} would
define an object named coordinates and set its x and y values equal to the vari-
ables with the same name. The destructuring syntax is simply the inverse:
Rather than creating a new object, {x, y} = coordinates describes a pattern for
reading object values into variables.

In practice, destructuring is most commonly seen in argument lists, where
it allows a function to extract any number of values from a single object
argument:

fire = ({x, y}) =>

if x is 5 and y is 7
console.log "You sunk my battleship!"

Be warned, however, that destructuring does not check for the existence of
the object. Attempted to destructure an object that does not exist will result
in an error.
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Arrays

Let’s say, hypothetically, that you have an ordered list of values. (A rarity in
software, I know, but bear with me.) You could use any old object to store
those values, but arrays (which inherit the properties of the Array prototype)
offer you several nice conveniences.” They also, as a practical matter, improve
performance by hinting that the JavaScript runtime should allocate a
sequential block of memory.

Arrays can be defined using JSON-style syntax:
mcFlys = ['George', 'Lorraine', 'Marty']

All arrays in JavaScript are dynamic, with (practically) unlimited length. So
you could define the exact same array one piece at a time:

mcFlys = []

mcFlys[0] = 'George'
mcFlys[1] = 'Lorraine'
mcFlys[2] = 'Marty'

The use of the same bracket notation that we had for objects is not coinciden-
tal. Arrays are objects! In fact, there’s nothing special syntactically about
using numbers to access array indices. Indices are just object keys, and all
object keys are strings, so arr[1], arr['1'], and even arr[{toString: -> '1'}] are synony-
mous. (When an object is used as a key, it’s coerced to a string via its toString
method.) The only benefit we get from using numbers for array indices, aside
from preserving our sanity, is having the length property set for us automati-
cally when we insert a value with a higher index than had existed previously.

Now, all of the above is as true in JavaScript as it is in CoffeeScript, though
it still sounds strange if you say it out loud. In the rest of this section, we’ll
see what CoffeeScript adds to the mix.

Ranges

Fire up the REPL, because the best way to get acquainted with CoffeeScript
range syntax—and its close friends, the slice and splice syntaxes, introduced
in the next section—is (‘practice’ for i in [1..3]).join(", ').

CoffeeScript adds a Ruby-esque syntax for defining arrays of consecutive
integers:

coffee> [1..5]
[1, 2, 3, 4, 5]

2. http://developer.mozilla.org/en/JavaScript/Reference/Global_Objects/Array
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The .. defines an inclusive range. But often, we want to omit the last value;
in those cases, we add an extra . to create an exclusive range:

coffee> [1...5]
[1, 2, 3, 4]

(As a mnemonic, picture the extra . replacing the end value.) Ranges can also
go backward:

coffee> [5..1]
[5, 4, 3, 2, 1]

No matter which direction the range goes in, an exclusive range omits the
end value:

coffee> [5...1]
[5, 4, 3, 2]

This syntax is rarely used on its own, but as we’ll soon see, it's essential to
CoffeeScript’s for loops.

Slicing and Splicing

When you want to tear a chunk out of a JavaScript array, you turn to the
violent-sounding slice method:

coffee> ['a', 'b', 'c', 'd'].slice 0, 3

[ 1 a 1 , 1 b 1 , 1 c 1 ]

The two numbers given to slice are indices; everything from the first index up
to but not including the second index is copied to the result. You might look
at that and say, “That sounds kind of like an exclusive range.” And you’d be
right:

coffee> ['a', 'b', 'c', 'd'][0...3]

[ ' a 1 , 1 b 1 , 1 C 1 ]

And you can use an inclusive range, too:

coffee> ['a’, 'b', 'c', 'd'][0..3]

[IaI’ Ibl, Icl, Idl]

The rules here are slightly different than they were for standalone ranges,
though, due to the nature of slice. Notably, if the first index comes after the
second, the result is an empty array rather than a reversal:

coffee> ['a', 'b', 'c', 'd'][3...0]

[

Also, negative indices count backward from the end of the array. While arr[-1]
merely looks for a property named '-1', arr[0...-1] means “Give me a slice from
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the start of the array up to, but not including, its last element.” In other
words, when slicing arr, -1 means the same thing as arrlength - 1.

If you omit the second index, then the slice goes all the way to the end,
whether you use two dots or three:

coffee> ['this', 'that', 'the other'][1l..]
['that', 'the other']
coffee> ['this', 'that', 'the other'][1l...]
['that', 'the other']

CoffeeScript also provides a shorthand for splice, the value-inserting cousin
of slice. It looks like you're making an assignment to the slice:

coffee> arr = ['a', 'c
coffee> arr[l...2] = [
coffee> arr

['a', 'b']

1
'b']

The range defines the part of the array to be replaced. If the range is empty,
a pure insertion occurs at the first index:

coffee> arr = ['a’, 1
Ibl]

coffee> arr[l...1l] =
coffee> arr
[IaI’ Ibl, ICI]

c
[

One caveat: While negative indices work great for slicing, they fail completely
when splicing. The trick of omitting the last index works fine, though:
coffee> steveAustin = ['regular', 'guy'l]

coffee> replacementParts = ['better', 'stronger', 'faster']

coffee> steveAustin[0..] = replacementParts

coffee> steveAustin
['better', 'stronger', 'faster']

Before we leave slices and splices behind, I should note that strings also
happen to have a slice method. As a result, the same syntax that works for
extracting a portion of an array can also be used to extract a substring:

coffee> 'The year is 3022'[-4..]
3022

Unfortunately, there is no native splice method for strings. Nor can you add
one: JavaScript strings are immutable.

Iterating over Collections

I'll be honest: I don’t like loops. 9 times out of 10, if I want to perform an
operation on each item in a collection, I'm going to use one of the methods
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provided by a library like Underscore.js’, which allow the intent of the loop
to be expressed more clearly than native syntax would allow.

Still, it’s important as a programmer to understand the language capabilities
that are available to you. These are, after all, the fundamental building blocks
that libraries like Underscore rely on, and there are situations where you’ll
want to put those building blocks together in novel ways. In this section, we’ll
see how CoffeeScript allows you to write powerful, succinct loops without
invoking a utility function.

Loop Syntaxes

There are two built-in syntaxes for iterating over collections in CoffeeScript:
one for iterating over object keys and another for iterating through arrays
(and other types with numerical indices, but usually arrays). The two look
similar, but they behave very differently.

To iterate over an object’s properties, use the for...of syntax:

for key, value of object
# do things with key and value

This loop will go through each of the object’s keys. For each iteration, it assigns
the key to the first variable named after the for. The second variable, if provid-
ed, is assigned the value corresponding to the key. So, value = object[key].

To iterate over an array, use for...in:

for value, index in array
# do things with the value

Why use a separate syntax? Why not just use for key, value of array? Because
there’s nothing stopping an array from having extra values attached to non-
numeric keys. Also, there’s no order guaranteed when using for...of. So if you
just want to treat the array as an array, use for..in. That way, you’ll only get
array[0], array[1], and so on up to array[array.length - 1].

As with for...of, the second variable in for...in is optional, and is usually omitted.
This is why the value comes first in array loops: You often don’t need the
index.

Conditional Iteration

Often, you’ll want a loop to ignore some of a collection’s entries. JavaScript
allows you to do this by writing if (condition) continue at the top of the loop body.

3.  http://underscorejs.org/
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Because this is such a common technique, CoffeeScript provides a dedicated
syntax for it:

for name, distance of stars when distance < lel2
planTravelToStar(name)

Note that the condition you provide to when is the negation of the condition
you would use with if (condition) continue: The code above skips a loop iteration
every time !(distance > 1d12).

Sometimes you’ll want to iterate over all of an object’s keys that are owned
by that object, rather than being inherited from its prototype. (If you're
unfamiliar with prototypes, you should look forward to the next chapter.) You
could do this with when object.hasOwnProperty(key). However, CoffeeScript allows
you to use a single word instead:

for own sword of Kahless
# ...

This is shorthand for the following:

for sword of Kahless
continue unless Kahless.hasOwnProperty(sword)
# ...

Accidentally iterating over prototype methods is an easy mistake to make.
Whenever a for...of loop is giving you properties you didn’t expect, try using for
own...of instead.

Array Comprehensions

Recall from the last chapter that one of CoffeeScript’s core tenets is, “Every-
thing is an expression.” What, then, is a value of a loop expression? An array
of the values of the loop’s iterations, naturally. When a loop is used this way,
it’s called an array comprehension.

Array comprehensions are handy for transforming one array into another:

negativeNumbers = for num in [1, 2, 3, 4]
-num

Of course, for a 1:1 mapping like this one, a map utility function would be just
as succinct. But unlike map, array comprehensions can be combined with
loop features like conditionals:

primeReciprocals = for num in [1, 2, 3, 4] when isPrime(num)
1 / num
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Array comprehensions can also be used with for’s simpler cousins, while and
until, allowing an unlimited number of iterations:

keysPressed = while(char = handleKeyPress())
char

One word of warning: Array comprehensions can be a performance hog when
you're running a loop that you don’'t want to use to generate an array. The
CoffeeScript compiler is smart enough to only generate a comprehension
when you use the value of the loop, but thanks to implicit returns, it expects
the value to be used any time you put a loop at the end of a function. The
solution it to add an explicit return statement after the loop:

moveFlyingToasters = (toasters) ->
for toaster in toasters
toaster.x +=1
toaster.y +=1
return

As a matter of style, it’s always good to put return at the end of your functions
when you aren’t returning a value.

Mini-Project: Refactored Checkbook Balancer

Let’s take what we've learned from this chapter and use it to add a new feature
to the checkbook balancer from Mini-Project: Checkbook Balancer, on page 15

—while making the code more maintainable!

The original checkbooks program allowed you to pick one of three accounts
(“checking,” “savings,” and “mattress”) and deposit or withdraw money from
that account. The program had one limitation that made it slightly impractical:
no persistence. When you closed the program, all account balances were reset
to $0. The new checkbooks2 will remedy that by serializing account objects to
a JSON file. We'll also add a “transfer” action that moves money from one
account to another.

Let’s start by creating a new directory for our project and installing the same
dependencies as before:

$ npm init

$ npm install --save inquirer

$ npm install --save numeral

And we’ll add one new one, jsonfile:*

$ npm install --save jsonfile

4. https://github.com/jprichardson/node-jsonfile
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Now into the code! We're going to make three changes to our createAccount
function: First, we're going to add a transfer method to the account object.
Second, we're going to call a utility saveState function every time we perform
an action. Third, we're going to switch from having argument lists to having
a single “options” argument and extracting the values we want using the
destructuring syntax. This gives us a lot more flexibility if we add new features
to a function, because we don’t have to add more and more arguments in an
increasingly hard-to-remember order.

Collections/checkbooks2/checkbooks2.coffee
createAccount = ({name}) ->
{
name: name
balance: 0

description: ->
"#{@name}: #{dollarsToString(@balance)}"

deposit: ({amount}) ->
@balance += amount
saveState()
@

withdraw: ({amount}) ->
@balance -= amount
saveState()
@

transfer: ({toAccount, amount}) ->
@balance -= amount
toAccount.balance += amount
saveState()
@
}

We're going to start with the same accounts as the original checkbooks, but
unlike before, we're going to store them in an array:

Collections/checkbooks2/checkbooks2.coffee
accounts = [
createAccount({name: 'Checking'})
createAccount({name: 'Savings'})
createAccount({name: 'Mattress'})
1

Now for the tricky part: defining the interface. In the original checkbooks I tried
to make this code as linear as possible, which worked reasonably well because
our three prompts were always given in the same order: pick an account, pick
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an action, enter an amount. But the new “transfer” action requires a additional
input (the destination account), which we’d like to prompt for before we prompt
for the amount. Writing all of this logic in a linear fashion is still possible,
but the resulting code wouldn’t be much fun to read. So let’s separate out
the details—the parameters we pass to Inquirer.js to define each prompt—
from the core application logic. This makes the core logic nice and easy to
grok, with just two “steps” (one before an action is selected, the other after):

Collections/checkbooks2/checkbooks2.coffee
inquirer = require('inquirer')

mainStep = ->
inquirer.prompt([
makeAccountPrompt ()
makeActionPrompt ()
1, postActionStep)

postActionStep = ({account, action}) ->
prompts = [makeAmountPrompt({action})]
if action is 'transfer'
prompts.unshift makeToAccountPrompt ({fromAccount: account})
inquirer.prompt(prompts, ({amount, toAccount}) ->
amount = inputToNumber (amount)
account[action] ({amount, toAccount})
mainStep()
)

Once again, were going heavy on object arguments so that we don’t have to
worry about the order of arguments. CoffeeScript’s destructuring syntax
really shines here.

And now for the prompt definitions:

Collections/checkbooks2/checkbooks2.coffee
makeAccountPrompt = ->
{

name: ‘'account'

message: 'Pick an account:'

type: 'list'

choices: for account in accounts

{name: account.description(), value: account}

makeActionPrompt = ->
{
name: ‘'action'
message: 'Pick an action:'
type: 'list'
choices: [
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{name: 'deposit', 'Deposit $ into this account'}
{name: 'withdraw', 'Withdraw $ from this account'}
{name: 'transfer', 'Transfer $ to another account'}
1
}

makeToAccountPrompt = ({fromAccount}) ->
{
name: 'toAccount'
message: 'Pick an account to transfer $ to:'
type: 'list'
choices: for account in accounts when account isnt fromAccount
{name: account.description(), value: account}

makeAmountPrompt = ({action}) ->
{
name: ‘'amount'
message: "Enter the amount to #{action}:"
type: 'input'
validate: (input) ->
if isNaN(inputToNumber (input))
return 'Please enter a numerical amount.'
if inputToNumber(input) < 0
return 'Please enter a non-negative amount.'
true

}

We need to define the same utility functions as in the original checkbooks, plus
a new one to save the state of our accounts to a JSON file:

Collections/checkbooks2/checkbooks2.coffee
numeral = require ('numeral')
jsonfile = require('jsonfile')

dollarsToString = (dollars) ->
numeral(dollars).format('$0,0.00")

inputToNumber = (input) ->
parseFloat input.replace(/[$,1/g9, ''), 10

saveState = ->
jsonfile.writeFileSync('./data.json', accounts)

Now when we start the program, we try to load that JSON file and set the
appropriate balance value for each account. Then we go to the main step:

Collections/checkbooks2/checkbooks2.coffee

try
data = jsonfile.readFileSync('./data.json')
for account, i in accounts
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account.balance = data[i].balance

mainStep()
Here’s what it looks like in action:

$ coffee checkbooks2.coffee
[?] Pick an account: Checking: $0.00
[?] Pick an action: deposit
[?] Enter the amount to deposit: 1000000
[?] Pick an account: Checking: $1,000,000.00
[?] Pick an action: transfer
[?] Pick an account to transfer $ to: (Use arrow keys)
> Savings: $0.00
Mattress: $0.00

Gotta Catch 'Em All

In this chapter, we've learned how to use CoffeeScript syntax to manipulate
JavaScript’s two fundamental data structures: hash maps and arrays. We've
also learned how to iterate over those collections with loops, and to use loops
to create more collections.

In the next chapter, we’ll deal with the most complex (and perhaps the most
powerful) of all CoffeeScript features: classes.


http://pragprog.com/titles/tbcoffee2/errata/add
http://forums.pragprog.com/forums/tbcoffee2

CHAPTER4

Classes, Prototypes, and Inheritance

In the last chapter, we learned to create and manipulate objects. But we don’t
yet have a way of defining types of objects. In JavaScript, types are described
by prototypes, which define methods (and, less often, data) that can be shared
across many objects. For that reason, JavaScript is sometimes described as
a prototype-based language.

This dynamic approach to sharing methods is powerful but has a cost in
clarity. If you're reading code in a strictly class-based language like C++ or
Java and you want to find out which methods a particular object supports,
you just have to look at the code that defines that object’s class. But if you
want to know which methods a JavaScript object has (without running the
code), you have to track down every possible reference to that object or its
prototype anywhere in the application.

Several approaches have popped up over the years for organizing JavaScript
code into something resembling classes. Over time, a standard pattern evolved.
That pattern provides the basis for CoffeeScript’s classes, which preserve the
dynamism of prototypes while greatly simplifying the task of defining new
types of objects. In this chapter, we’ll review the mechanics of JavaScript
prototypes, then meet CoffeeScript’s two most powerful keywords: class and
extends.

The Power of Prototypes

A prototype is an object whose properties are shared by all objects that have
that prototype. An object’s prototype can usually be accessed using the aptly-
named prototype property, though there are exceptions.'

1. http://javascriptweblog.wordpress.com/2010/06/07/understanding-javascript-prototypes/
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However, you can'’t just go and write A.prototype = B. Instead, you need to use
the new keyword, which takes a function and creates an object that “inherits”
that function’s prototype. When a function is used this way, it’s referred to
as a constructor. Here’s a quick example:

Boy = -> # by convention, constructor names are capitalized
Boy::sing = -> console.log "It ain't easy being a boy named Sue"
sue = new Boy()

sue.sing()

Here, Boy::sing is shorthand for Boy.prototype.sing. The :: symbol is to prototype as
@ is to this.

The output looks like this:

It ain't easy being a boy named Sue

Cool, right? Let’s learn more about what constructors can do.

Making Objects with Constructors

When we write new <constructor>, several things happen: a new object is created,
that object is given the prototype from the constructor, and the constructor
is executed (in the new object’s context). So let’s say we want to define a “gift”
type, where every new gift stores the name passed to the constructor and
announces the existing number of gifts:

Classes/gift.coffee

Gift = (@name) ->
Gift.count++
@day = Gift.count
@announce()

Gift.count = 0
Gift::announce = ->
console.log "On day #{@day} of Christmas I received #{@name}"

giftl = new Gift('a partridge in a pear tree')
gift2 = new Gift('two turtle doves')

(The syntax (@name) -> is a handy shorthand for (name) -> @name = name.) Here’s
the output:

On day 1 of Christmas I received a partridge in a pear tree
On day 2 of Christmas I received two turtle doves

Each time the Gift constructor runs, it does four things: assigns the given
name to @name (using the argument shorthand), increments the count property
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on the Gift constructor, copies that value to @day, and runs the @announce
function inherited from the prototype.

Notice that all of the functions on the new object run in the context of the
object. Prototypes are the reason why the this keyword, as odd as it may seem,
is essential to the JavaScript language. Prototypes allow a single function to
be shared across many objects, and this allows shared functions to access the
state of different objects depending on how they’re called.

When it comes to parentheses, constructors have some syntactic quirks to
watch out for:

1. When you invoke a constructor with no arguments, you can omit the
parentheses. So new Date and new Date() are equivalent.

2. Parentheses do, however, matter when you invoke a constructor that’s
attached to an object: new x.Y() creates a new instance of x.Y, while new X().y
instantiates X and returns its y property.

3. When you omit the parentheses, they implicitly go at the end: new x.Y is
equivalent to new x.Y().

CoffeeScript gets a lot of guff from some corners for its implicit parentheses,
but these rules come from pure JavaScript.
Prototype Precedence

When an object inherits properties from a prototype, changes to the prototype
will change the inherited properties as well:

Classes/raven.coffee

Raven = ->

Raven::quoth = -> console.log 'Nevermore'
ravenl = new Raven

ravenl.quoth() # Nevermore
Raven::quoth = -> console.log "I'm hungry"

ravenl.quoth() # I'm hungry

Properties attached directly to objects take precedence over prototype proper-
ties. So we can remove that ambiguity by writing this:

Classes/raven.coffee

raven2 = new Raven

raven2.quoth = -> console.log "I'm my own kind of raven"
ravenl.quoth() # I'm hungry

raven2.quoth() # I'm my own kind of raven
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To check whether a property is attached to an object directly or inherited
from a prototype, use the hasOwnProperty function:

Classes/raven.coffee
console.log ravenl.hasOwnProperty('quoth') # false
console.log raven2.hasOwnProperty('quoth') # true

I should mention one interesting syntactical implication. The statement obj.a
= obj.a is not always a no-op:

Classes/raven.coffee

raven3 = new Raven

console.log raven3.hasOwnProperty('quoth') # false

raven3.quoth = raven3.quoth
console.log raven3.hasOwnProperty('quoth') # true

All of this prototype manipulation is well and good, but it’s a bit messy, isn’t
it? Shouldn’t there be a clearer way of distinguishing constructor properties
(like Gift.count) from prototype properties (like Gift::announce)? And of distinguishing
constructors from other functions? That’s exactly what CoffeeScript’s class
keyword allows us to do.

Classes: Giving Prototypes Structure

To reap the benefits of prototypal inheritance in JavaScript, you have to define
a constructor, then you attach properties to its associated prototype. Coffee-
Script allows you to do both those things at once using the class keyword:

class MyFirstClass
sayHello: -> console.log "Hello, I'm a class!"

myFirstInstance = new MyFirstClass
myFirstInstance.sayHello()

Hello, I'm a class!

In just two lines, we've defined a no-op constructor named MyFirstClass and
attached a method called sayHello to its prototype. Of course, we could do that
in two lines without the class keyword. So let’s look at a more involved example.

It's a well-known fact that the trouble a tribble makes is directly proportional
to the number of existing tribbles. Let’s write a class that demonstrates that
wisdom:

Classes/tribble.coffee
class Tribble
constructor: ->
@isAlive = true
Tribble.count += 1
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# Prototype properties
breed: -> new Tribble if @isAlive
die: ->
return unless @isAlive
Tribble.count -=1
@isAlive = false

# Class-level properties
@count: 0
@makeTrouble: -> console.log ('Trouble!' for i in [1..@count]).join(' ')

There’s a lot of new syntax here, so let’s go through it one piece at a time.

Each time a new tribble is created, the constructor method runs. (This syntax
reflects JavaScript semantics: For any function X, X.prototype.constructor is X.)
The constructor sets the isAlive property on the new instance to true, then
bumps Tribble.count up by one.

Tribbles have two prototypal methods: one to spawn new tribbles and
another to remove itself from the population. It’s perfectly kosher to reference
the constructor (in this case, Tribble) from prototypal methods, because the
constructor will always be defined before they're called.

In the class body, @ points to the constructor rather than the prototype, and
you can define "static" (class-level) properties with the special syntax @key:
value (which is equivalent to @key = value). So we're initializing Tribble.count to be
0, and defining a Tribble.makeTrouble() function. Making count a class-level prop-
erty rather than a prototype-level one avoids any potential ambiguity over
whether an instance’s count is specific to that instance or shared.

Let’s test this:

Classes/tribble.coffee

tribblel = new Tribble

tribble2 = new Tribble

Tribble.makeTrouble() # "Trouble! Trouble!"

Trouble! Trouble!

By instantiating two tribbles, we’ve bolstered Tribble.count to 2, so Tribble.makeTrou-
ble’s loop foriin [1..@count] has 2 iterations. Let’s see if we can bring the count
back down:

Classes/tribble.coffee
tribblel.die()
Tribble.makeTrouble() # "Trouble!"

Trouble!
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Killing tribblel off again would have no effect, thanks to the unless @isAlive check.
And as we know, tribbles are born pregnant, so it won’t be long before the
remaining individual repopulates the species:

Classes/tribble.coffee

tribble2.breed().breed().breed()
Tribble.makeTrouble() # "Trouble! Trouble! Trouble! Trouble!"

Trouble! Trouble! Trouble! Trouble!

That covers the basics of the class syntax. But much like tribbles, classes
are famous for replicating themselves. So let’s close this chapter by introducing
the best part of CoffeeScript classes: inheritance.

Inheritance: Classy Prototype Chains

We've seen how prototypes allow a set of objects to share common function-
ality, and how CoffeeScript’s classes provide a useful syntax for bundling
prototype properties together. And if that were all classes did, they’d be fairly
useful. But where classes really shine is when we want to share properties
between objects with distinct but related types, a process called inheritance.

JavaScript supports inheritance through something called “prototype chains.”
Let’s say that A’s prototype, B, has its own prototype, C. Then we write this:

a = new A
console.log a.flurb()

First, the runtime checks to see if the particular A instance, a, has a property
flurb; if not, it checks A’s prototype (B); and if that’s still no dice, it checks B’s
prototype (C). In short, it's traversing the prototype chain.

What happens if C has no flurb, either? Then the runtime checks the default
object prototype (that is, the prototype of {}). So, every prototype inherits from
{}’s prototype, but there may be other prototypes in between.

All of this assigning prototypes to prototypes to prototypes can get a little
messy. That’s where CoffeeScript’s extends keyword comes in:

class B extends A

Here, B’s prototype will inherit from A’s prototype. In addition, A’s class-level
properties are copied over to B. So if we left the definition of B alone, B instances
would have exactly the same behavior as A instances. (There is one exception:
B.name would be 'B' while A.name would be 'A’, because name is a special property
for JavaScript functions.)
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Now let’s look at a slightly more complex example that takes advantage of
another keyword, super:

class Pet
constructor: -> @isHungry = true
eat: -> @isHungry = false

class Dog extends Pet
eat: ->
console.log '*crunch, crunch*'
super ()
fetch: ->
console.log 'Yip yip!'
@isHungry = true

The constructor from Pet is inherited by Dog, which means that dogs start out
hungry. When a dog eats, it makes some noises and then invokes super(),
which means “call the method of the same name on the parent class.” (More
precisely, it means Pet::eat.call this.) Then the dog is no longer hungry.

If a constructor is defined on the child class, then it overrides the constructor
from the parent class. It can invoke the parent constructor at any time using
super(). It’s usually wise to call super() (or, more likely, super—see 'super’ Isn't
'super()', on page 41) at the start of a subclass constructor.

What's wrong with this code?

class Appliance
constructor: (warranty) ->
warrantyDb.save(this) if warranty

class Toaster extends Appliance
constructor: (warranty) ->
super()

When we create a new Toaster, super() will invoke the parent constructor without passing
along the warranty argument, which means that the toaster won't be saved in the
warranty database.

We could fix this by writing super(warranty), but there’s a shorthand we can use instead:
super. With no parentheses or arguments, super will pass on every one of the current
function’s arguments. If you’re a Rubyist, this will seem familiar. If not, just think of
super as a greedy keyword: if you don't tell it which arguments you want it to pass
along, it'll take ’em all.

Believe it or not, you now know everything there is to know about classes. As
with everything in CoffeeScript, the syntax may be distant from JavaScript,

report erratum -« discuss
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but the translation is straightforward. If you're a fan of classical OOP (object-
oriented programming) methodology, this next section’s for you.

Polymorphism and Switching

One great use of classes is polymorphism, which is a fancy object-oriented
programming term for “a thing can be a lot of different things, but not just
any thing.” Here’s a classic example:

class Shape
constructor: (@width) ->
computeArea: -> throw new Error('I am an abstract class!')

class Square extends Shape
computeArea: -> Math.pow @width, 2

class Circle extends Shape
radius: -> @width / 2
computeArea: -> Math.PI * Math.pow @radius(), 2

showArea = (shape) ->
unless shape instanceof Shape
throw new Error('showArea requires a Shape instance!')
console.log shape.computeArea()

showArea new Square(2) # 4
showArea new Circle(2) # pi

Notice that the showArea function checks that the object passed to it is a Shape
instance (using the instanceof keyword). But it doesn’t care what kind of shape
it’s been given; both Square and Circle instances will work. While this is a trivial
example, it’s not hard to imagine a rich geometry library that takes this
approach.

If we didn’t use the instanceof check, that would be known as “duck typing” (as
in, “If it looks like a duck...”). If the target object doesn’t have a computeArea
function, then we’ll get a meaningful error message anyway. Duck typing is
great, but there are times when you want to be sure that a particular object
is what you think it is.

A common idiom in more classical object-oriented languages is to use poly-
morphism with switch. We haven’t talked about CoffeeScript’s switch yet, and
there are a couple of important differences between it and JavaScript’s: first,
there’s an implicit break between clauses to prevent unintended “fallthrough”;
second, the result of the switch is returned. (When the return value is used,
break and return are not allowed. If you try, you’ll get SyntaxError: cannot include a
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pure statement in an expression. That’s the compiler’s way of telling you that it
doesn’t make sense to write a = return x.)

CoffeeScript also makes several syntactic changes, in part to remind
JavaScripters of these hidden differences: when is used instead of case and else
instead of default. (The keywords are borrowed from Ruby, where the case
structure has similar semantics.) A single when can be followed by several
potential matches, delimited by commas. Also, instead of :, those match
clauses are separated from their outcomes by indentation (or then).

Here’s how it all comes together in a simple factory function:

requisitionStarship = (captain) ->
switch captain

when 'Kirk', 'Picard', 'Archer'
new Enterprise()

when 'Janeway'
new Voyager()

else
throw new Error('Invalid starship captain')

Mini-Project: All-Purpose Checkbook Balancer

By now, I assume you’'ve abandoned Mint.com and embraced the checkbook
balancer that we've built over the last two chapters. But there’s one feature
that you might miss: the ability to track additional accounts beyond checking,
savings, and your mattress. For the final version of the checkbook balancer,
we're going to add the ability to add and remove accounts. We're also going
refactor our code into classes (and into more than one file!), making it easier
to think of the program in terms of separate, reasonably decoupled compo-
nents.

Let’s start by installing our dependencies, which will be the same as in check-
books2:

npm init

npm install --save inquirer
npm install --save numeral
npm install --save jsonfile

©“ A B

We're going to have a reasonably concise checkbooks3.coffee, containing only our
application’s core logic, by require-ing three other project modules that we're
going to define separately:

Classes/checkbooks3/checkbooks3.coffee
inquirer = require('inquirer')

Account = require('./account")
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PromptFactory = require('./promptFactory')
utils = require('./utils"')

# Define our logic for each prompt the user can reach
promptFactory = new PromptFactory({allAccounts: Account.allAccounts})

mainStep = ->
inquirer.prompt promptFactory.accountPrompt(), ({account}) ->
if account is null
createAccountStep()
else
actionStep({account})

createAccountStep = ->
inquirer.prompt promptFactory.newAccountPrompt(), ({name}) ->
new Account({balance: 0, name})
Account.saveState()
mainStep()

actionStep = ({account}) ->
inquirer.prompt promptFactory.actionPrompt({account}), ({action}) ->
postActionStep({account, action})

postActionStep = ({account, action}) ->
prompts = [promptFactory.amountPrompt({action})]
if action is 'transfer!'
prompts.unshift promptFactory.toAccountPrompt({fromAccount: account})

inquirer.prompt prompts, ({amount, toAccount}) ->
amount = utils.inputToNumber (amount)
account[action] ({amount, toAccount})
mainStep()

# Load data
Account.loadState()

# Show the first prompt
mainStep()

I've capitalized it and PromptFactory because these are classnames. The new
Account class is an amalgam of the old createAccount function and our persistence
logic:

Classes/checkbooks3/account.coffee
jsonfile = require('jsonfile')

utils = require('./utils")

# Account implements all actions that affect data
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class Account
constructor: ({@name, @balance}) ->
Account.allAccounts.push @
return

description: ->
"#{@name}: #{utils.dollarsToString(@balance)}"

deposit: ({amount}) ->
@balance += amount
Account.saveState()

@

withdraw: ({amount}) ->
@balance -= amount
Account.saveState()
@

transfer: ({toAccount, amount}) ->
@balance -= amount
toAccount.balance += amount
Account.saveState()
@

@allAccounts = []

@saveState: ->
jsonfile.writeFileSync('./data.json', Account.allAccounts)

@loadState: ->
try
Account.allAccounts = for accountData in jsonfile.readFileSync('./data.json')
new Account(accountData)
catch e
Account.allAccounts = [
new Account({balance: 0, name: 'checking'})
new Account({balance: 0, name: 'savings'})
new Account({balance: 0, name: 'mattress'})
1

return

module.exports = Account

Some of our prompts require the data now stored as Account.allAccounts. We don’t
want to create a global, but we also don’t want the repetition of passing that
data every time we call a prompt function. So, I've attached those prompt
functions as methods on a class called PromptFactory, which takes an array of
accounts in its constructor and stores the reference:
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Classes/checkbooks3/promptFactory.coffee
utils = require('./utils"')

# PromptFactory defines the presentation of each prompt in the app

class PromptFactory
constructor: ({@allAccounts}) ->

accountPrompt: ->

{
name: ‘'account'
message: 'Pick an account:'
type: 'list'
choices: (for account in @allAccounts
{name: account.description(), value: account}
).concat({name: 'new account', value: null})
}
newAccountPrompt: ->
{
name: 'name'
message: 'Enter a name for this account:'
type: 'input'
validate: (input) ->
for account in @allAccounts
if account.name is input
return 'That account name is already taken!'
true
}
actionPrompt: ({account}) ->
{
name: ‘'action'
message: 'Pick an action:'
type: 'list'
choices: [
{name: 'deposit', 'Deposit $ into this account'}
{name: 'withdraw', 'Withdraw $ from this account'}
{name: 'transfer', 'Transfer $ to another account'}
1
}

toAccountPrompt: ({fromAccount}) ->

{
name: 'toAccount'
message: 'Pick an account to transfer $ to:'

type: 'list'
choices: for account in @allAccounts when account isnt fromAccount
{name: account.description(), value: account}
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amountPrompt: ({action}) ->
{
name: ‘amount'’
message: "Enter the amount to #{action}:"
type: 'input'
validate: (input) ->
if isNaN(utils.inputToNumber (input))
return 'Please enter a numerical amount.'
if utils.inputToNumber(input) < 0
return 'Please enter a non-negative amount.'
true

}

module.exports = PromptFactory

All that’s left is our utility functions, which now reside in their own handy
file of miscellany:

Classes/checkbooks3/utils.coffee
numeral = require ('numeral')

# Utility functions

module.exports =
dollarsToString: (dollars) ->
numeral(dollars).format('$0,0.00"')

inputToNumber: (input) ->
parseFloat input.replace(/[$,1/9, ''), 10

And here’s what our final, feature-packed iteration of the checkbook balancer
looks like:

$ coffee checkbooks3.coffee
[?] Pick an account: (Use arrow keys)
> checking: $22.00

savings: -$5.00

mattress: $0.00

money market: $5.00

hedge fund: $9,999.00

new account

Just a Spoonful of Sugar

That’s it for our coverage of classes. Just remember: CoffeeScript doesn’t
require you to use classes or classical object-oriented design patterns—most
JavaScript developers do perfectly fine without either—but for some applica-
tions, classes are a natural fit.
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For the rest of the book, we’ll take what we've learned about the CoffeeScript
language and use it to develop a working web application. We'll start with the
front-end, using two of the most popular frameworks in web development
today: jQuery and Backbone.
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CHAPTER 5

Web Applications with jQuery and
Backbone,js

JavaScript was born in the browser. From its birth in 1995 to the turn of the
century, it was primarily used to “enhance” websites with special effects and
clunky interactive features, often to their detriment. But JavaScript in the
browser came into its own as a software development platform when Google
launched Gmail, proving that a practical and feature-rich application could
live on the web with no need for Flash or other proprietary plugins.

Gmail’s success inspired intense interest in the web as an app platform, but
developers were stymied by the browser’s clunky APIs, made worse by
inconsistencies (often undocumented) from one browser to another. Then, in
2006, a 22-year-old John Resig launched jQuery, an open-source library that
abstracted away many of the browsers’ problems and introduced an ingenious
CSS-like element selection syntax. Today, jQuery is used by nearly one-third
of the ten thousand most-visited websites.! Although browser APIs have
become dramatically better and more standardized since jQuery’s initial
release, the case for using jQuery remains strong. It works around hundreds
of browser bugs, with only a small performance penalty.

As web applications have grown more complex, numerous MVC (Model-View-
Controller) frameworks have cropped up to provide organizational structure.
Of these, the most popular is Backbone.js, written primarily by CoffeeScript
creator Jeremy Ashkenas. Backbone is a relatively minimal framework,
making it suitable to a wide range of applications. Additionally, Backbone

1.  http://trends.builtwith.com/javascript/JQuery
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uses classes that are intercompatible with CoffeeScript classes, making it an
especially strong choice for CoffeeScripters.

In this chapter, we’ll learn the basics of jQuery and Backbone.js as we build
the first iteration of CoffeeTasks, a Trello’-like task management application.
Going into great detail about these handy libraries would be beyond the scope
of this book, so I encourage you to jump from this chapter into the (excellent)

Building Our Project with Grunt

Before we dive into our project’s code, we need to solve a problem: Browsers
don’t understand CoffeeScript. And they don’t understand Eco, the templating
language we’ll meet a bit later. They only understand JavaScript. So how do
we turn our source files into JavaScript with minimal pain and frustration?

The answer is Grunt.® Grunt is a Node.js-based task runner, well-suited to
compiling our project assets (Eco templates and CoffeeScript modules) into
JavaScript. In fact, it already has plugins that tell it how to do those exact
things!

Let’s start by setting up our project directory:

$ mkdir coffee-tasks
$ cd coffee-tasks
$ npm init

npm will give you a series of prompts, which will fill in the project’s initial
package.json. Now we can use npm to install Grunt and the plugins we need,
while saving those dependencies to package.json in case we need to reinstall
them later:

npm install -g grunt

npm install --save-dev grunt

npm install --save-dev grunt-eco

npm install --save-dev grunt-coffee

npm install --save-dev grunt-contrib-watch

BT R

Careful readers will notice that we just installed Grunt twice. Actually, this
is a quirk of how Grunt works: In order to get a grunt command we can run
directly, we need to install Grunt globally. Hence, -g for “global.” But wait—

2. Trello is an infinitely more full-featured application than the one we’ll be writing in
this chapter, but it uses many of the same technologies—including CoffeeScript:
http://blog.fogcreek.com/the-trello-tech-stack/
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what if we had multiple projects on the same machine that required different
versions of Grunt? The designers of Grunt came up with a clever solution for
this all too common software headache: When you install Grunt globally,
what you're really installing is just a thin wrapper (called grunt-cli) that loads
the grunt package from the local project. That way, every project can have its
own Grunt, despite sharing the same grunt command!

Now we have all the npm packages we need for our Gruntfile. This is the file
that Grunt looks for every time we run it. It tells Grunt which files it needs
to compile and where to put the results of that compilation. Oh, and we can
write it in CoffeeScript:

jQuery/Gruntfile.coffee

module.exports = (grunt) ->
grunt.loadNpmTasks('grunt-eco')
grunt.loadNpmTasks('grunt-contrib-watch')
grunt.loadNpmTasks('grunt-contrib-coffee')

grunt.initConfig
watch:

coffee:
files: 'src/*.coffee'
tasks: ['coffee:compile']

eco:
files: 'templates/*.eco'
tasks: ['eco:compile']

coffee:
compile:

expand: true

flatten: true

options:
sourceMap: true

cwd: 'src/'

src: ['*.coffee']

dest: 'compiled/'

ext: '.js'

eco:
compile:
src: 'templates/*.eco'
dest: 'compiled/templates.js'

grunt.registerTask('build', ['coffee', 'eco'l)
grunt.registerTask('default', ['build', 'watch'l)

This file does 3 things:
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1. Compile our CoffeeScript files from the src directory into the compiled
directory. (Because we specified the sourceMap: true option, we’ll also get a
Js.map file alongside each compiled s file.)

2. Compile our Eco files from the templates directory into the compiled directory.

3. Watch those CoffeeScript and Eco files and recompile them whenever they
change.

This is an ideal setup for local development, so I've made this the default task.
That means that all we have to do to kick things off is:

$ grunt

Grunt is an enormously flexible tool. If we were preparing our project for
production, we could also use Grunt to concatenate our JS, run tests, and
perhaps even deploy our files to staging and production. For more information
on Grunt, check out Automate with Grunt from The Pragmatic Bookshelf.

Managing Front-End Dependencies with Bower

As I mentioned at the start of the chapter (and, for that matter, in the title),
were going to use jQuery and Backbone.js in this project. So how do we
include those dependencies? It seems like only yesterday that developers were
manually downloading JavaScript libraries from the web. Well, OK, that’s
still common. But it’s not nearly as common as it was, thanks to front-end
package managers inspired by npm—most notably Bower.

With Bower, we can install JavaScript libraries for web applications via the
command line, keep those libraries up to date, and automatically ensure that
their dependencies are met. For example, Backbone relies on Underscore, so
when we use Bower to install Backbone, Bower grabs Underscore for us
automatically!

There isn’t that much more to say about Bower. It’s a nice, simple utility with
an interface closely modeled on npm’s. So, naturally, we start with:

$ bower init

Go through the prompts and you’ll end up with a bowerjson file, which lets
Bower keep track of our project's dependencies. Now let’s install those
dependencies:

$ bower install --save jquery
$ bower install --save backbone
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Done! Now, unlike JavaScript dependency libraries like AMD, Bower doesn’t
tell us how to load the dependencies it installs. Which means we just need
to give our page script tags pointing at the right files. Most likely before our
own scripts. Below, I'm going to give you the complete index.html for our entire
project. Apologies for any spoilers:

jQuery/index.html

<!DOCTYPE html>

<html>

<head>
<title>CoffeeTasks</title>

<!-- Libraries -->

<script src="bower components/jquery/dist/jquery.js"></script>
<script src="bower components/underscore/underscore.js"></script>
<script src="bower components/backbone/backbone.js"></script>

<!-- Default data -->
<script src="compiled/data.js"></script>

<!-- Templates -->
<script src="compiled/templates.js"></script>

<!-- Backbone models/views -->

<script src="compiled/card.js"></script>
<script src="compiled/column.js"></script>
<script src="compiled/board.js"></script>

<!-- Application core -->
<script src="compiled/application.js"></script>

<!-- Stylesheets -->
<link rel="stylesheet" href="css/normalize.css">
<link rel="stylesheet" href="css/style.css">
</head>
<body>
<!-- All content is rendered client-side -->
</body>
</html>

The rest of this chapter is going to be devoted to the real nuts and bolts of
our application: templates, models, and views.

Building the Page with Templates

Nothing is more fundamental to a web application than how it generates the
HTML that ultimately tells the browser what to display, and nothing generates
more heated arguments among web application developers. There are a bevy
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of templating libraries that allow empty shells of HTML to be filled with spe-
cific content, ranging from the trivial (Underscore.js’ _template function) to the
extravagant (React.js/JSX). Even the choice between generating HTML on
the server or on the client is wrought with controversy: client-side rendering
is sleek, but server-side rendering is enormously flexible, as it can handle an
unlimited number of special cases (personalization, internationalization,
errors and security checks...) without passing on the weight of that code to
the browser.

All this controversy is beyond the scope of this book. We're here to learn
CoffeeScript! So for this project, we're going to use a templating language
called Eco.! Eco allows you to write templates that look like HTML with Cof-
feeScript snippets thrown in for conditionals and loops. Eco can be rendered
on the server, but we’ll stick to client-side rendering so that we don’t have to
write a Node server until the next chapter. (In the real world, client-side ren-
dering might be preferred for an application like this one so that it can run
offline, then sync changes to the server later.)

Now let’s figure out what templates we need. For simplicity, we want to have
a 1:1 correspondence between templates and Backbone views, and likewise
a 1:1 correspondence between Backbone views and Backbone models. So
what kinds of entities will our task manager have? I'm thinking:

1. A board, with a name and containing any number of columns to group
task cards.

2. A column, with a name and containing any number of task cards.
3. A task card, with a description and a due date.

That’s all we need for our simple app. So let’s turn those descriptions into
markup:

jQuery/templates/board.eco
<input name='board-name' value='<%= @name %>'>
<div class='column-container'>
<% for column in @columns : %>
<div class='column' data-column-id='<%= column.id %>'></div>
<% end %>
<button name='add-column'>Add Column</button>
</div>

jQuery/templates/column.eco
<input name='column-name' value='<%= @name %>'>
<div class='card-container'>

4. https://github.com/sstephenson/eco/
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<% for card in @cards : %>
<div class='card' data-card-id='<%= card.id %>'></div>
<% end %>
<button name='add-card'>Add Card</button>
</div>

jQuery/templates/card.eco

<textarea name='card-description' placeholder='Description'
rows='3'><%= @description %></textarea>

<label class='due-date-label'><span>Due by:</span><input type='date'
name='due-date' value='<%= @dueDate %>'></label>

We're not asking the templating library to pull much weight in this application.
All it has to do is be better than putting your templates directly in your
JavaScript code as strings and loops. In addition to being more fun to write,
the templating library serves an important security function by escaping all
strings before they're inserted into the DOM. The syntax <%= value %> replaces
HTML characters like “>” and “<” with codes like “&gt;” and “&lt;” that display
as those characters. In a multi-user application, this becomes extremely
important. Without escaping, one user could insert a <script> tag into a card
that could, when viewed by another user, send them that user’s login cookie!

Note that we're relying on one fairly cutting-edge browser feature here: the
date input type. In a production application, we’d want to use a JavaScript
library to power our datepicker. But since you're a developer, I'm going to
trust that your browser is up to date (no pun intended), allowing our project
to have minimal dependencies.

Now, using the power of Backbone, we're going to bring this markup to life.

Structuring Data for Persistence

All good apps are built around data. In our case, the data in our app is going
to be used to fill in the templates from the previous section. Before we start
thinking about how to represent this data in Backbone, we should figure out
a reasonable schema for persisting it as JSON on the backend.

We're going to use a relational schema: The user will have an array of boards,
an array of columns, and an array of cards. So a user with one of each entity
would have a dataset that looks something like this:

{
"boards": [
{
"id”: 1,
"name": "Pet Tasks",

"columnIds": [1]
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}
1,
"columns": [
{
"id": 1,
"name": "Dog Tasks",
"cardIds": [1]
}
]I
"cards": [
{
"id": 1,

"description": "Walk the dog",
"dueDate": "2015-12-25"
}
]
}

You might wonder: Why not use a nested, non-relational schema? Card data
could be nested inside of column data, which in turn could be nested inside
of board data. Since columns are never shared across boards and cards are
never shared across boards, such a scheme would be workable for this very
small project. However, it would be extremely brittle if we decided to add new
features, such as cards that live outside of columns. Worse, it would be a
scalability nightmare: Sooner or later, we would have to figure out a way to
avoid loading a user’s entire dataset into the browser when they load the
page, which would force us to use a different schema on the client than the
one used in the database, then write code to map between the two. A relational
schema makes that problem trivial (at least on the front end) by allowing us
to load any subset of boards, then only load the columns associated with
those boards and the cards associated with those columns.

With our schema in place, we're ready to design the corresponding Backbone
entity classes.

Representing Data in Backbone Models and Collections

A model, in the Backbone sense, is an entity that serves as a key-value store
where changes can be observed via event listeners. Additionally, Backbone
models inherit methods for syncing their data with a remote server. That’s
all there is to it, and yet models are the heart of Backbone. Being able to
“listen” for changes to a set of data is incredibly powerful: change events can
tell us when we need to re-render a view, or display a message, or fetch
additional data. Before Backbone, most JavaScript applications had no
model layer. They performed actions in direct response to user input events,
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making it very difficult to maintain a consistent application state. Separating
out the view and model layers was an enormous leap forward for client-side
application development, and it’s fair to say that Backbone was pivotal in
popularizing this approach.

Backbone also defines collections, ordered sets of models that can also be
observed via event listeners. When we load our data from the server (or, for
this chapter, from localStorage), we're going to load each of the three arrays into
a corresponding collection: one for boards, one for columns, and one for cards.
We'll start with the cards, because they contain no references to other types.
Here is our card model class and the corresponding collection class, both of
which we're attaching to window as we define them so that they’re visible to
other modules:

jQuery/src/card.coffee
class window.Card extends Backbone.Model

jQuery/src/card.coffee
class window.CardCollection extends Backbone.Collection
model: Card

Simple? Very. We haven't added any functionality to the underlying Backbone.Mod-
el and Backbone.Collection classes. In a normal application, we’'d at least add a
url property to point to a RESTful API endpoint. But that’s a feat we’ll save for
the next chapter. Instead, we're going to modify Backbone to persist data with
localStorage. To do that, we’ll override Backbone.sync, which provides the persis-
tence functionality underlying every model and collection’s save and fetch
methods. More on that in a bit.

Before we can load our columns, we need to load our cards so that each
columns’ cardlds have cards to point to. So we’ll define a global collection and
load all of the cards in localStorage into it:

jQuery/src/card.coffee
cardData = JSON.parse(localStorage.cards)
window.allCards = new CardCollection(cardData, {parse: true})

Now on to the Column model. Because of cardlds, this is going to be slightly more
complicated than the Card model. We're going to implement parse and toJSON
methods, which Backbone uses to convert raw JSON data into the model’s
attributes and vice versa:

jQuery/src/column.coffee
class window.Column extends Backbone.Model
defaults:
name: 'New Column'
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parse: (data) ->
attrs = .omit data, 'cardIds'

# Convert the raw cardIds array into a collection
attrs.cards = @get('cards') ? new window.CardCollection
attrs.cards.reset(
for cardId in data.cardIds or []
window.allCards.get(cardId)
)

attrs

toJSON: ->
data = .omit @attributes, 'cards'

# Convert the cards collection into a cardIds array
data.cardIds = @get('cards').pluck 'id'

data
Let’s break the parse method down:

First, we're using Underscore’s _.omit method to make a shallow copy of the
raw JSON data that exclude cardlds. When this copy is returned by parse, it's
going to be used as the model’s attributes. We're excluding cardlds because we
don’t want that array to become a part of the model; we want the cards refer-
enced by that array instead. Having both would cause unnecessary data
duplication and possible inconsistencies.

Second, we're creating a CardCollection that contains the models returned by a
list comprehension. The list comprehension goes through cardlds and, for each
unique ID, gets the card with that id from allCards.

The toJSON method simply does the opposite of what parse did, extracting the
IDs from the column’s CardCollection. The data we return from toJSON will be
persisted to localStorage, perhaps to be passed into some new column’s parse
method one day.

We don’t have to do any work for ColumnCollection. That’s because when we
instantiate a Backbone collection with a bunch of raw data, it automatically
creates new models and calls the parse method on each one:

jQuery/src/column.coffee
class window.ColumnCollection extends Backbone.Collection
model: Column

Now we can load up all of our columns from localStorage, just like we did with
allCards:
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jQuery/src/column.coffee
columnData = JSON.parse(localStorage.columns)
window.allColumns = new ColumnCollection(columnData, {parse: true})

The only model left to define is a board, which we define in much the same
way that we defined a column:

jQuery/src/board.coffee
class window.Board extends Backbone.Model
defaults:
name: 'New Board'

parse: (data) ->
attrs = .omit data, 'columnIds'

# Convert the raw columnIds array into a collection
attrs.columns = @get('columns') ? new window.ColumnCollection
attrs.columns.reset(
for columnId in data.columnIds or []
window.allColumns.get(columnId)

attrs

toJSON: ->
data = .omit @attributes, 'columns'

# Convert the columns collection into a columnIds array
data.columnIds = @get('columns').pluck 'id'

data

jQuery/src/board.coffee
class window.BoardCollection extends Backbone.Collection
model: Board

jQuery/src/board.coffee
boardData = JSON.parse(localStorage.boards)
window.allBoards = new BoardCollection(boardData, {parse: true})

Now we have all of our models and collections in place. However, we still need
to write the logic needed to sync them with localStorage. That logic is very spe-
cific to this application, but I'll include it here for completeness’ sake:

jQuery/src/application.coffee
Backbone.sync = (method, model, options) ->
# We only have to handle model syncs (not collection syncs)
if model instanceof window.Card
collection = window.allCards
localStorageKey = 'cards'
else if model instanceof window.Column
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collection = window.allColumns
localStorageKey ='columns'

else if model instanceof window.Board
collection = window.allBoards
localStorageKey = 'boards'

switch method
# 'get' corresponds to a model.fetch() call
when 'get’
model.reset collection.get(model.id), {silent: true}
# 'create' corresponds to a model.save() call on a new model
when 'create’
model.set 'id', collection.length + 1
collection.add(model)
localStorage[localStorageKey] = JSON.stringify collection.toJSON()
# 'update' corresponds to a model.save() call on an old model
when 'update'
localStorage[localStorageKey] = JSON.stringify collection.toJSON()

# Simulate a successful jqXHR

xhr = options.xhr = jQuery.Deferred().resolve(model.toJSON()).promise()
options.success(model.toJSON())

xhr

Don’'t worry if you're not sure how this sync logic works. Normal, server-
driven applications don’t usually have to muck with Backbone’s internals
this way. We'll get rid of this code in the next chapter, when we build a server
for our application to sync to.

And that’s it! The model layer of our application is complete. Now we just
need to add a view layer that ties our models together with our templates,
and we’ll be ready to fire up our application.

Presenting Data with Views

A Backbone view is a do-it-yourself kit for turning a model into HTML. Unlike
other JavaScript frameworks, Backbone doesn’t perform rendering or respond
to input events or interact with its model in any way unless you explicitly tell
it to. So let’s roll up our sleeves and write some display logic.

We'll start with a view class for our Card model. All it needs to do is render the
model into markup, and save changes in the description and due date fields
to the model:

jQuery/src/board.coffee
class window.BoardView extends Backbone.View
initialize: (options) ->
@listenTo @model.get('columns'), 'add remove', =>
@model.save()


http://media.pragprog.com/titles/tbcoffee2/code/jQuery/src/board.coffee
http://pragprog.com/titles/tbcoffee2/errata/add
http://forums.pragprog.com/forums/tbcoffee2

Presenting Data with Views ¢ 61

@render()
super
render: ->

html = JST['templates/board']
name: @model.get('name')
columns: @model.get('columns').toJSON()

@%$el.html html

@model.get('columns').forEach (column) =>
columnView = new window.ColumnView(model: column)
columnView.setElement @$("[data-column-id=#{column.get('id"')}]")
columnView. render()

columnView
@
events:
'change [name=board-name]': 'nameChangeHandler
‘click [name=add-column]': 'addColumnClickHandler'

nameChangeHandler: (e) ->
@model.save 'name', $(e.currentTarget).val()
return

addColumnClickHandler: (e) ->
newColumn = new window.Column({}, {parse: true})
newColumn.save()
@model.get('columns') .add(newColumn)
return

Let’s walk through the render method: When we instantiate the view, we pass
in an options hash, and Backbone automatically sets model and $el as proper-
ties when passed. @model is a Card instance, and @$el is a jQuery object that’s
wrapped around the HTML element that the view is in charge of. For CardView,
that’s going to be a div with the card class. After putting the HTML from the
template in the DOM, the method returns the view to allow chaining, e.g.
cardView = new CardView(options).render().

render alone would be all we need if this view were unidirectional, simply
allowing the data in the card model to be displayed. But we want it to be
bidirectional, allowing the card model to be manipulated. So we define an
events hash, which Backbone uses to listen for DOM events and send them
to handlers. The keys in this hash are of the form "<selector> <event type>", and
the values are the names of class methods. Using the names rather than
references to the methods themselves may seem strange, but Backbone has
to call the methods in the context of the view object. A call to view[methodName](e)
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does that trick nicely, whereas method(e) would only work if method were bound
to view.

The two handlers pull the value from the DOM element and pass it the model’s
save method. The save method is very powerful: it not only changes the attribute
on the model (as the set method would), it also syncs the model to the server
(or, for now, localStorage).

Next up, ColumnView:

jQuery/src/column.coffee
class window.ColumnView extends Backbone.View

initialize: (options) ->
@cardViews = []
@listenTo @model.get('cards'), 'add remove', =>
@model.save()
@render()
super

render: ->
html = JST['templates/column']
name: @model.get('name')
cards: @model.get('cards').toJSON()

@$el.html html

@cardViews = @model.get('cards').map (card) =>
cardView = new window.CardView(model: card)
cardView.setElement @$("[data-card-id=#{card.get('id"')}]")
cardView. render()
cardView

@

events:
'change [name=column-name]': 'nameChangeHandler'
‘click [name=add-card]': 'addCardClickHandler'

nameChangeHandler: (e) ->
@model.save 'name', $(e.currentTarget).val()
return

addCardClickHandler: (e) ->
newCard = new window.Card({}, {parse: true})
newCard.save()
@model.get('cards').add(newCard)
return

Backbone calls initialize whenever a class is instantiated. We're using it here
to declare an initially empty array of card views, and to attach an event listener
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to our column’s collection of cards, so that we re-render the entire column
every time a card is added or removed. This approach is a bit inefficient, since
it re-renders all of the cards that were in the collection before the event, but
we can optimize later if necessary (using those cardViews).

Note that the default implementation of initialize is a no-op and the return
value is ignored, so ending our implementation with super is unnecessary.
However, it gives us some leeway when refactoring. If we changed ColumnView
in the future to extend a subclass of Backbone.View, we’d almost certainly want
to call that subclass’s initialize from ColumnView’s.

The render method here has a couple of wrinkles that weren’t in CardView’s.
First, we have to do some minor data transformation: We're storing the col-
umn’s cards as a CardCollection in the Column model, and Eco doesn’t understand
Backbone collections. Instead, we need to pass in an array containing our
card data, which is exactly what a collection’s to]SON method gives us. Second,
after rendering the column template we have to create a CardView for each card,
give it the DOM element we’ve just created for it, and tell it to render. Other-
wise, we'd just have a column full of card placeholders.

In addition to a name change handler that works just like the input handlers
in CardView, the column view has a click handler for the "New Card" button.
When clicked, it appends a new card with a unique ID to both allCards and the
column’s collection. That will trigger an add event on the column’s collection,
which will re-render the column, thanks to the listener we attached in initialize.

Finally, we have BoardView, which is very similar to ColumnView:

jQuery/src/board.coffee
class window.BoardView extends Backbone.View
initialize: (options) ->
@listenTo @model.get('columns'), 'add remove', =>
@model.save()
@render()
super

render: ->
html = JST['templates/board']
name: @model.get('name')
columns: @model.get('columns').toJSON()

@$el.html html

@model.get('columns').forEach (column) =>
columnView = new window.ColumnView(model: column)
columnView.setElement @$("[data-column-id=#{column.get('id"')}]")
columnView. render()
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columnView
@
events:
'change [name=board-name]': 'nameChangeHandler'
‘click [name=add-column]': 'addColumnClickHandler'

nameChangeHandler: (e) ->
@model.save 'name', $(e.currentTarget).val()
return

addColumnClickHandler: (e) ->
newColumn = new window.Column({}, {parse: true})
newColumn.save()
@model.get('columns') .add(newColumn)
return

Finishing Touches

We have our templates, our models, and our views. All that’s left is a tiny bit
of initialization logic!

Firstly, we need some initial data to put in localStorage if none exists. Since we
didn’t provide a way to create new boards, it's essential that we start with
one:

jQuery/src/data.coffee
localStorage.boards ?= JSON.stringify([
{
id: 1
name: 'New Board'
}
1)
localStorage.columns ?= JSON.stringify([])
localStorage.cards ?= JSON.stringify([])

If, after mucking around, you want to restore this blank slate, open up the
browser console and run localStorage.clear().

And lastly, we need to initialize a BoardView:

jQuery/src/application.coffee
# Wait for the DOM to be ready
$ ->
# Fetch all boards and display the last (only) one
board = window.allBoards.last()
$board = $("<div class='board' data-board-id='#{board.get('id')}'></div>")
$('body') .append $board
boardView = new window.BoardView(
model: board
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el: $board
) .render()
return

BoardView will take care of the rest, creating and rendering all of the subviews
we may need.

And with that, we're finally ready to run CoffeeTasks. Just open index.html in
your browser of choice, and you’ll be greeted with a fully functional task list
app with localStorage persistence! Just add a dash of stylesheets, and you’ll
have something minimalist but functional. True, it won't win any design
awards, but it’'s a working web application.

© O O /[ coffeeTasks x \ ¥
=~ = C' | Q index.html ‘ A

Things | will do sooner or later

- . Add Column
Writing Coding S
A book about lint: Where does it An algorithm for determining the best
come from? Why do we need it? way to procrastinate
| 4|
Due by: 08/25/2015 Due by: 01/02/2050
A magazine piece about how real A chatbot to politely argue with trolls
Legos feel about the Lego Movie on my behalf
Z| 4|
Due by: 03/20/2016 Due by: 10/05/2018
A screenplay about programmers Add'Card
and the humans who love them
Z)
Due by: 11/11/2017

Figure 1—My own personal to-do list, organized in CoffeeTasks

Tasks that last

In this chapter, we created a perfectly functional task manager—for one per-
son. Since our data is tucked away in localStorage, there’s no way to share it
with anyone else, or with other devices for that matter. In the next chapter,
we’ll take the front-end code that we've built here and give it a back-end that
allows our data to persist outside of the browser.

report erratum -« discuss
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CHAPTER 6

Web Servers with Node and Express

Running JavaScript on the server has long been a dream of web developers.
Rather than switching back and forth between a client-side language and a
server-side language, a developer using a JavaScript-powered server would
only need to be fluent in that lingua franca of web apps—or in a dialect such
as CoffeeScript.

Now that dream is finally a reality. In this chapter, we’ll take a brief tour of
Node, the preeminent environment for running JavaScript outside of the
browser. Then we’ll figure out just what an “evented architecture” is, with its
implications for both server performance and our sanity. Finally, we’ll create
a Node back end for our project from the last chapter, allowing us to persist
our task cards in a proper database.

What Is Node?

Node (also called Node.js in contexts where the term “Node” might be
ambiguous) is a JavaScript runtime environment powered by V8, the engine
used by Google’s Chrome browser. While browsers provide a JavaScript
environment with an API that allows code to interact with a web page, the
Node API gives JavaScript access to the underlying operating system. That
means that scripts running in Node can read and write files, spawn processes,
and bind to TCP ports. In fact, any functionality that can be accessed by a C
program can be added to Node via addons.'

But the most exciting thing about Node isn’t the technology. It’s the commu-
nity. Node developers have accomplished amazing feats since its debut in
early 2009, building a rich ecosystem of open-source packages and using
Node in production at high-profile companies like PayPal, LinkedIn, and Uber.

1. http://nodejs.org/api/addons.html
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To see some of the cool mini-projects the community has built, look no further
than the Node Knockout, an annual competition to develop the best Node
app in forty-eight hours.”

Node also has the best package manager on the planet, npm.® Although
originally started independently, npm was quickly embraced as an official
accompaniment to Node, and the two projects are now developed in tandem
to complement each other. I like npm so much that I wrote a (short) book
about it: The npm Book.* You’ll get a taste of npm as we build this chapter’s
project.

Writing Node modules

In the browser, isolating scripts is a pain. Ultimately, every variable a script
defines is either scoped in a function or attached to the global object, called
window. Expressing dependencies from one script on another is a pain, too.
How many times have you written if (window.x) ...? These problems are addressed
by the proposed standard for ES6 modules, but it will take years before
browser support is widespread.

Thankfully, Node has its own solution to this problem. Every file is its own
module with isolated variable scope. There is a global object, simply called
global (more semantic than window, wouldn’t you agree?), but it’s rarely used.
Instead, each module attaches data it wants to share to a special object called
exports. When a script wants to load a module as a dependency, it uses Node’s
require function, passing in a partial file path (more details on that in a
moment). Here’s a simple example:

# strings.js

exports.hello = 'Hello, Node modules!';

# main.js

var strings = require('./strings');

console.log(strings.hello);

$ node main.js
Hello, Node modules!

When Node came across the function call require('./strings'), it blocked execution
(a rare thing in Node) while it looked for any of the following in the same
directory as main.js:

2.  http://nodeknockout.com/

3.  https://www.npmjs.org/

4. https://leanpub.com/npm
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1. strings.js (a JavaScript module),
strings.json (a JSON data file),

strings.node (a native addon), or

W N

a directory named strings with a file named index.js, index.json, or index.node (or
a different file specified as “main” by a package.json in that directory).

In our example, of course, Node didn’t have to look very far. It found strings.js,
executed it, and returned the object corresponding to exports in strings.js from
the require function in main.js.

When require is used with a non-relative path, it looks for a file with that name
in the directory where npm installs packages—or, more accurately, a hierarchy
of directories, all named node modules. It starts with ./node_modules, then
../node_modules, and so on until it gets down to /node_modules. (None of these
directories have to exist, of course. Node simply skips the ones that don’t.)
Finally, it looks in a handful of global locations, although using global modules
is discouraged. I mentioned some of the potential problems in Building Our
Project with Grunt, on page 50.

The rules for using require with a relative path combine beautifully with the
node_modules hierarchy: When you npm install coffee-script, you get a node_modules/cof-
fee-script directory with a package.json that points to the “main” JavaScript file
that defines the API for the CoffeeScript compiler. That package.json also lists
the project’'s own dependencies, which npm installs in node_modules/coffee-
script/node_modules. Those, in turn, can have their own dependencies. But you
don’t have to worry about any of that from the root project: require('coffee-script')
just works. And that’s why npm is the best package manager on the planet.

You may be asking: “OK, but how do I load a CoffeeScript file?” That'’s a rea-
sonable question that’s been an area of surprising controversy in Node-land.
Early on, Node offered the ability to register extensions to require. After regis-
tering the .coffee file extension, you could write require('./script.coffee'), and Node
would know to pass that file in to the CoffeeScript compiler before executing
it. However, the JavaScript purists disliked this feature, and it is now marked
as deprecated. No big deal: compiling CoffeeScript before runtime is perfectly
sensible. It allows us to deal with compile-time bugs and runtime bugs sepa-
rately. With the project setup we’ll create in the next section, we’ll enjoy
automatic recompilation, plus source maps for debugging. Who could ask for
more?


http://pragprog.com/titles/tbcoffee2/errata/add
http://forums.pragprog.com/forums/tbcoffee2

Chapter 6. Web Servers with Node and Express ¢ 70

Compiling a Node project with Grunt

In the last chapter, we used Grunt to compile our CoffeeScript files into
JavaScript (and source maps) to be served to the browser. For this chapter’s
project, we’ll have two kinds of CoffeeScript files: files that define JavaScript
to be sent to the browser, and files that should be run locally in Node. So
we'll keep them in two separate directories, /assets and /src. We'll use our Node
server to serve our compiled assets to the browser. Any time any of our files
change, we’'ll restart the Node server to ensure that it reflects our changes.

We'll keep our assets that don’t have to be compiled (our CSS and HTML files,
as well as the external JS we’ll install through Bower) in the assets directory
as well, and copy them into /lib with everything else we would need to deploy
our project (except for the third-party packages in /node_modules). To do that,
we’ll use another Grunt plugin, grunt-contrib-copy.®

To manage our local Node server, we'll use the grunt-nodemon® plugin, which
wraps around the excellent nodemon’. nodemon watches files and restarts
our Node server.

One wrinkle: Both grunt-watch and grunt-nodemon keep running indefinitely,
and Grunt tasks normally run in a one-at-a-time fashion. In order to run
them at the same time, we need to use yet another plugin, grunt-concurrent®.

If this sounds quite complicated, well, you're right. Setting up the perfect
Grunt configuration for a project can take quite a bit of work, because the
possibilities for custom tailoring are endless. But once it’s set up, the dividends
(compared to compiling manually) are enormous.

As in the last chapter, let’s start by setting up our project directory:

$ mkdir coffee-tasks
$ cd coffee-tasks
$ npm init

And now let’s install Grunt and the plugins we need, including the ones from
the last chapter:

npm install -g grunt

npm install --save-dev grunt

npm install --save-dev grunt-eco

npm install --save-dev grunt-concurrent

©H B

https://github.com/gruntjs/grunt-contrib-copy
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install --save-dev

install --save-dev grunt-coffee
install --save-dev grunt-nodemon

grunt-contrib-watch
grunt-contrib-copy
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Whew! OK, that’s all set. Now here’s our Gruntfile:

Node/Gruntfile.coffee

module.exports

grunt.loadNpmTasks('grunt-eco')
grunt.loadNpmTasks('grunt-concurrent')
grunt.loadNpmTasks('grunt-contrib-watch')
grunt.loadNpmTasks('grunt-contrib-copy')
grunt.loadNpmTasks('grunt-contrib-coffee')
grunt.loadNpmTasks('grunt-nodemon')
grunt.initConfig
watch:
coffeeAssets:
files: 'assets/coffee/*.coffee’
tasks: ['coffee:compileAssets']
coffeeServer:
files: 'src/*.coffee’
tasks: ['coffee:compileServer']
eco:
files: 'assets/templates/*.eco'
tasks: ['eco:compile']
cSsS:
files: 'assets/css/*.css'
tasks: ['copy:css']
html:
files: 'assets/html/*.html'
tasks: ['copy:html']
coffee:
compileAssets:

= (grunt) ->

expand: true
flatten: true
options:

sourceMap: true
cwd: 'assets/coffee/'
src: ['*.coffee']

dest: 'lib/public/js/'
ext: '.js'
compileServer:

expand: true

flatten: true

options:
sourceMap: true

cwd: 'src/'

src: ['*.coffee']
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dest: 'lib/'
ext: '.js'
eco:
compile:
options:

basePath: 'assets'
src: 'assets/templates/*.eco'
dest: 'lib/public/js/templates.js'

copy:
CSS:
files: [{
expand: true
cwd: 'assets/css/'
src: ['*.css']
dest: 'lib/public/css/'
H
html:
files: [{
expand: true
cwd: 'assets/html/'
src: ['*.html']
dest: 'lib/public/'
H
bower:
files: [{
expand: true
flatten: true
cwd: 'bower components/'
src: [
'jquery/dist/jquery.js'
'underscore/underscore. js'
'backbone/backbone. js'
]
dest: 'lib/public/js/'
H

nodemon:
dev:
script: 'lib/server.js'
watch: 'lib'
ext: '*!'
options:
nodeArgs: ['--debug']

concurrent:
dev:
tasks: ['nodemon', 'watch']
options:
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logConcurrentOutput: true

grunt.registerTask('build', ['coffee', 'eco', 'copy'l)
grunt.registerTask('default', ['build', 'concurrent'])

It's a lot to take in, but in practice it should feel pretty straightforward: You’ll
be editing files in /src (for the server) and /assets (for the front-end), all of which
will go into /lib. The root of /lib is reserved for the files that comprise our Node
server, while the contents of /lib/public will be directly available to the browser.
This new directory structure allows us to simplify our index.html nicely:

Node/assets/html/index.html

<!DOCTYPE html>

<html>

<head>
<title>CoffeeTasks</title>

<!-- Libraries -->

<script src="js/jquery.js"></script>
<script src="js/underscore.js"></script>
<script src="js/backbone.js"></script>

<!-- Templates -->
<script src="js/templates.js"></script>

<!-- Backbone models/views -->
<script src="js/card.js"></script>
<script src="js/column.js"></script>
<script src="js/board.js"></script>

<!-- Application core -->
<script src="js/application.js"></script>

<!-- Stylesheets -->
<link rel="stylesheet" href="css/normalize.css">
<link rel="stylesheet" href="css/style.css">
</head>
<body>
<!-- All content is rendered client-side -->
</body>
</html>

In the next section, we’ll get our server up and running.

Creating a web server with Express and NeDB

Node was built from the ground up to be an ideal runtime for high-capacity
servers. As a result, the HTTP functions it comes with out of the box are thin
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abstractions over the TCP layer that provide streams of data that can be
handled as rapidly as the packets arrive.

Of course, for most applications, stream-based functionality is overkill. We're
perfectly happy reading the whole request before we decide to handle it, then
sending a complete response. Also, we want to be able to think in terms of
individual routes like /moon-unit-alpha/ and /moon-unit-zappa/, rather than parsing
every request’s headers ourselves. These are basic abstractions that all Node
web frameworks provide. Of these frameworks, the most popular is called
Express.’

We need to install Express with npm:

$ npm install --save express

Once that’s done, starting an Express server is easy:

Node/src/server.coffee
express = require 'express'
app = express()

# Start our Express server

port = process.env.PORT or 8520
app.listen(port)

console.log "Now listening on port #{port}"

With that, we have a fully operational web server, faithfully responding to
every request with a 404 “Not Found.” We can make this server a whole lot
more useful by telling it that it can serve all of the files in the public subdirec-
tory of the directory serverjs is in:

Node/src/server.coffee
app.use(express.static("#{ dirname}/public"))

Our server is now half-finished! If you run it and connect to http://localhost:8520
in your browser, the server will try to serve public/index.html. We’ll set up our
public files in the next section. But first, let’s finish our server by implementing
a database layer and a RESTful API for our project’s data.

Which database to choose? There are countless high-quality open-source
database projects these days. Debating SQL vs. NoSQL is all the rage (and
drives many developers to rage), and choosing the right database to ensure
a project’s future scalability is a nail-biting decision. Luckily, I'm writing a
book about CoffeeScript, so I don’'t have to make any such decision. Instead,

9.  http://expressjs.com/
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I'm going to pick the simplest option: NeDB.'? NeDB (“Node Embedded
Database”) is a document store (similar to MongoDB) with no external
dependencies. Guess how you install it? That’s right:

$ npm install --save nedb

We'll tell NeDB to store our objects in three files, one for each of our collections
(mirroring the schema that we used in localStorage in the last chapter). We'll
also tell NeDB to index objects in each collection by their id property. This
speeds up queries and, more importantly, ensures that objects remain
uniquely identifiable by id:
Node/src/server.coffee
Datastore = require('nedb')
db = {}
['boards', 'columns', 'cards'].forEach (collectionKey) =>

db[collectionKey] = new Datastore

filename: "#{ dirname}/#{collectionKey}.db"
autoload: true

db[collectionKey].ensureIndex {fieldName: 'id', unique: true}
return

Note the autoload option, which tells NeDB to buffer any commands it receives
until it’s opened the file on disk (or created the file if it didn’t already exist)

This seems like a good place to create our initial data:

Node/src/server.coffee
# Set the initial board state if none already exists
db.boards.insert({
id: 1
name: 'New Board'
b

If a board with id: 1 already exists, NeDB will ignore the insertion attempt.

All we need to do now is wire up some API endpoints. First, let’s install and
use a convenient Express middleware that automatically parses JSON from
POST and PUT request bodies:

$ npm install --save body-parser

Node/src/server.coffee
bodyParser = require('body-parser"')
app.use(bodyParser.json())

10. https://github.com/louischatriot/nedb
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Now for the endpoint definitions themselves. For our minimal RESTful API,
we need a way to fetch whole collections (GET), a way to insert a new object
into a collection (POST), and a way to update an existing object(PUT):

Node/src/server.coffee
['boards', 'columns', 'cards'].forEach (collectionKey) =>

# Endpoint to fetch the entire collection
app.get "/#{collectionKey}", (req, res) =>
db[collectionKey].find {}, (err, collection) =>
throw err if err
res.send(collection)
return

# Endpoint to add a new object to the collection (assigns id)
app.post "/#{collectionKey}", (req, res) =>
object = req.body
db[collectionKey].count {}, (err, count) =>
throw err if err
object.id = count + 1
db[collectionKey].insert object, (err) =>
throw err if err
res.send(object)
return

# Endpoint to update an existing object in the collection
app.put "/#{collectionKey}/:id", (req, res) =>
query = {id: +req.params.id}
object = req.body
options = {}
db[collectionKey].update query, object, options, (err) =>
throw err if err
res.send(object)
return

Simple, isn’t it? Document stores are a pleasure to work with! Of course, in
a production application, there are a number of additional steps we’'d want
to add to these endpoints. We’d want to verify that the requester has access.
We’d want to perform schema validation to prevent irregular objects from
populating the database. We’'d want to enforce storage limits, and throttle
requests to prevent the user from overwhelming our service. But for this
project, I'm content to leave these elegant little endpoints alone.

One more thing: We’ll have an easier time debugging if we take advantage of
the source maps we've compiled. Node doesn’t do this out-of-the-box. Instead,
we need to install the source-map-support package, and run while we're in devel-
opment mode:

$ npm install --save source-map-support
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Node/src/server.coffee
# Read environment configuration
env = process.env.NODE ENV or 'development'

# In development mode, enable source map support
if env is 'development'
require('source-map-support').install()

In the next section, we’ll update our front-end code from the last chapter to
take advantage of this newly created API.

Using a RESTful APl in Backbone

In the last chapter, we created a self-contained, in-browser web application,
using localStorage to persist data. Now we have a server set up to sync that
data to disk instead, allowing our app to be used in any browser on, poten-
tially, any machine. All we have to do is adapt our code.

We need all of the same external dependencies as in the last chapter, so let’s
start by installing the same Bower modules as before:

$ bower init
$ bower install --save jquery
$ bower install --save backbone

Now on to our Backbone models and collections. We no longer need the initial
data or the Backbone.sync shim from last chapter. All we need to do to tell
Backbone how to talk to our RESTful API is attach a url value to each collection
and model. Here’s how our collection definitions look with that addition:

Node/assets/coffee/board.coffee

class window.BoardCollection extends Backbone.Collection
model: Board
url: '/boards'

Node/assets/coffee/column.coffee

class window.ColumnCollection extends Backbone.Collection
model: Column
url: '/columns'

Node/assets/coffee/card.coffee

class window.CardCollection extends Backbone.Collection
model: Card
url: '/cards'

When we call the fetch method on a collection, Backbone will make a GET
request to that URL. Additionally, when we call save on a model, Backbone
cleverly infers the URL to POST or PUT to based on the URL of the collection
that the model belongs to. So there’s no need to modify our models at all.
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There are only a few more adjustment we need to make. In the localStorage-based
version of the project, we were able to synchronously load all of our data. Now
any action we perform is asynchronous. The leap from synchronous operations
to asynchronous ones has many implications in a web application, and in
fact I've devoted an entire book to the subject."’

The first problem is that we need to fetch the data for our three collections
and parse it in a specific order: first cards, then columns, then boards. This
is because our column models reference card models, and board models ref-
erence column models. So how do we do this without waiting for three
sequential requests?

The answer is to make the requests in parallel, then parse the data in
sequence. We can do this by telling our collections to fetch the data without
parsing it. Each fetch will return a jQuery promise representing the Ajax
request, so we can use jQuery’s $.when to execute a callback only after all three
requests have been completed. Each argument passed to the callback will
consist of an array of the arguments that would be passed to that Ajax
request’s success handler. Of those, we only care about the first argument,
the data. Here’s the code:

Node/assets/coffee/application.coffee
# Fetch all card, column, and board data in parallel, then parse in sequence
fetchInitialData = $.when(
new window.CardCollection().fetch(parse: false),
new window.ColumnCollection().fetch(parse: false)
new window.BoardCollection().fetch(parse: false),
)

fetchInitialData.then ([cardData], [columnData], [boardDatal]) =>
options = {parse: true}
window.allCards = new window.CardCollection(cardData, options)
window.allColumns = new window.ColumnCollection(columnData, options)
window.allBoards = new window.BoardCollection(boardData, options)
renderBoard()
return

renderBoard = =>
# Display the last board as the page
board = window.allBoards.last()
$board = $("<div class='board' data-board-id='#{board.get('id')}'></div>")
$('body') .append $board
boardView = new window.BoardView(
model: board
el: $board

11. https://pragprog.com/book/tbajs/async-javascript
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) .render()

The second problem is that we need to save new cards and columns in two
places (the new object and the existing object that references it), and once
again, order matters, because the new object’s ID is assigned by the server—
there’s no way to save a reference until after the new object has been saved.
So when we add a new card or column, we have to take these two steps in
sequence:

Node/assets/coffee/board.coffee
addColumnClickHandler: (e) ->
newColumn = new window.Column({}, {parse: true})
allColumns.add(newColumn)
newColumn.save().then =>
@model.get('columns') .add(newColumn)
@model.save()
@render()
return
return

Node/assets/coffee/column.coffee
addCardClickHandler: (e) ->
newCard = new window.Card({}, {parse: true})
allCards.add(newCard)
newCard.save().then =>
@model.get('cards').add(newCard)
@model.save()
@render()
return
return

And that does it! With those alterations, our Backbone application can now

browser and behold the glory of a genuine web application!

A brief encounter with Node

Throughout the book, we've used Node in the background as the runtime
environment for the CoffeeScript compiler. This chapter provided a very short
introduction to Node in the capacity it’s best known for: as an environment
for server applications. With a little help from Express, we were able to
implement a complete web application server in less than 100 lines of Coffee-
Script code. Imagine what you could do with just a few more.

We were able to set up a very handy development workflow, thanks to Grunt
and Nodemon. CoffeeScript for both the front-end and back-end compiled
automatically, complete with source maps. The Node server automatically


http://media.pragprog.com/titles/tbcoffee2/code/Node/assets/coffee/board.coffee
http://media.pragprog.com/titles/tbcoffee2/code/Node/assets/coffee/column.coffee
http://localhost:8520
http://pragprog.com/titles/tbcoffee2/errata/add
http://forums.pragprog.com/forums/tbcoffee2

Chapter 6. Web Servers with Node and Express ® 80

restarted. Perhaps the only major omission was automated testing—the
subject of the next chapter.
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