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Introduction

They tell me we're living in an information age, but none of it seems to be
the information I need or brings me closer to what I want to know. In fact
(I'm becoming more and more convinced) all this electronic wizardry only
adds to our confusion, delivering inside scoops and verdicts about events
that have hardly begun: a torrent of chatter moving at the speed of light,
making it nearly impossible for any of the important things to be heard.

—Matthew Flaming, The Kingdom of Ohio

The notion that “technology moves quickly” is a well-worn aphorism, and with good
reason: technology does move quickly. But at this moment, JavaScript in particular is
moving very quickly indeed—much like that “torrent of chatter moving at the speed of
light” that Matthew Flaming refers to in The Kingdom of Ohio. The language is in the
midst of what many have called a renaissance, brought about by the rapidly increasing
sophistication of browser-based applications and the rising popularity of JavaScript on
the server, thanks to Node.js.

An almost feverish pace of innovation is occurring within the JavaScript community
that, while endlessly fascinating to follow, also presents some unique challenges
of its own. JavaScript’s ecosystem of libraries, frameworks, and utilities has grown
dramatically. Where once a small number of solutions for any given problem existed,
many can now be found, and the options continue to grow by the day. As a result,
developers find themselves faced with the increasingly difficult task of choosing the
appropriate tools from among many seemingly good options.

If you've ever found yourself wondering why JavaScript seems to be attracting
so much attention, as we have, it’s worth stopping for a moment to consider the fact
that JavaScript, a language that was created by one person in 10 days, now serves as
the foundation upon which much of the Web as we know it sits. A language that was
originally created to solve relatively simple problems is now being applied in new and
innovative ways that were not originally foreseen. What'’s more, JavaScript is a beautifully
expressive language, but it’s not without its share of rough edges and potential pitfalls.
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INTRODUCTION

While flexible, efficient, and ubiquitous, JavaScript concepts such as the event loop
and prototypal inheritance can prove particularly challenging for those coming to the
language for the first time.

For these and many other reasons, the development community at large is still
coming to terms with how best to apply the unique features that JavaScript brings to
the table. We've no doubt only scratched the surface of what the language and the
community behind it are capable of. For those with an insatiable appetite for knowledge
and a desire to create, now is the perfect time to be a JavaScript developer.

We have written JavaScript Frameworks for Modern Web Development to serve as
your guide to a wide range of popular JavaScript tools that solve difficult problems at
both ends of the development stack: in the browser and on the server. The tutorials and
downloadable code examples contained within this book illustrate the usage of tools that
manage dependencies, structure code in a modular fashion, automate repetitive build
tasks, create specialized servers, structure client-side applications, facilitate horizontal
scaling, perform event logging, and interact with disparate data stores.

The libraries and frameworks covered include Grunt, Yeoman, PM2, RequireJS,
Browserify, Knockout, Angular, Kraken, Mongoose, Knex, Bookshelf, Async.js,
Underscore, Lodash, React, and Vue.js.

In writing JavaScript Frameworks for Modern Web Development, our goal was to
create a filter for the “torrent of chatter” that often seems to surround JavaScript and, in
so doing, to allow what we believe are some important things to be heard. We hope the
information contained within these pages proves as useful to you as it has to us.

Who This Book Is For

This book is intended for web developers who are already confident with JavaScript,

but also frustrated with the sheer number of solutions that exist for seemingly every
problem. This book helps lift the fog, providing the reader with an in-depth guide to
specific libraries and frameworks that well-known organizations are using right now
with great success. Topics pertaining to both client-side and server-side development are
covered. As a result, readers will gain the most benefit from this book if they already have
at least an intermediate familiarity with both the web browser Document Object Model
(DOM), common client-side libraries like jQuery, and Node.js.
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INTRODUCTION

How This Book Is Structured

This book covers a wide selection of JavaScript tools that are applicable throughout the
entire development process, from a project’s first commit to its first release and beyond.
To that end, the chapters have been grouped into the following parts.

Part 1: Development Tools
Grunt

Larry Wall, the creator of Perl, describes the three virtues of a great programmer as
laziness, impatience, and hubris. In this chapter, we'll focus on a tool that will help you
strengthen the virtue of laziness—Grunt. This popular task runner provides developers
with a framework for creating command-line utilities that automate repetitive build tasks
such as running tests, concatenating files, compiling SASS/LESS stylesheets, checking
for JavaScript errors, and more. After reading this chapter, you’ll know how to use several
popular Grunt plugins as well as how to go about creating and sharing your own plugins
with the community.

Yeoman

Yeoman provides JavaScript developers with a mechanism for creating reusable
templates (“generators”) that describe the overall structure of a project (initially required
dependencies, Grunt tasks, etc.) in a way that can be easily reused over and over. Broad
community support also allows you to take advantage of a wide variety of preexisting
templates. In this chapter, we’ll walk through the process of installing Yeoman and using
several popular preexisting generators. Finally, we'll take a look at how we can create
and share our own templates with the community.

PM2

In this chapter, we will close out our discussion of development tools by taking a
look at PM2, a command-line utility that simplifies many of the tasks associated with
running Node applications, monitoring their status, and efficiently scaling them to meet

increasing demand.

xxiii



INTRODUCTION

Part 2: Module Loaders
RequireJS and Browserify

JavaScript lacks a native method for loading external dependencies in the browser—a
frustrating oversight for developers. Fortunately, the community has stepped in to fill
this gap with two very different and competing standards: the Asynchronous Module
Definition (AMD) API and Common]S. We'll dive into the details of both and take a look
at widely used implementations of each: Require]S and Browserify. Each has its merits,
which we'll discuss in detail, but both can have a profoundly positive impact on the way
in which you go about structuring your applications.

Part 3: Client-Side Frameworks
Knockout and Angular

In recent years, web developers have witnessed a sharp rise in popularity of so-called
“single-page apps.” Such applications exhibit behavior once available only on the
desktop, but at the expense of increased code complexity within the browser. In this
section, we'll dive into two widely used front-end frameworks that help minimize that
complexity by providing proven patterns for solving frequently encountered problems:
Knockout and Angular. Knockout focuses on the relationship between view and data,
but otherwise leaves the application architecture and plumbing to the developer’s
discretion. Angular takes a more prescriptive approach, covering the view, data transfer,
Dependency Injection, and so on.

Part 4: Server-Side Frameworks
Kraken

Client-side applications aren’t very useful without a server with which to interact. In
this chapter, we’ll take a look at one popular framework that supports developers in the
creation of back-end applications: Kraken.
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Part 5: Managing Database Interaction
Mongoose, Knex, and Bookshelf

At the core of every application lies the most important component of any development
stack—the data that our users seek. In this section, we’ll become familiar with two
libraries that help simplify some of the complexity that’s often experienced when
interacting with popular storage platforms such as MongoDB, MySQL, PostgreSQL, and
SQLite. After reading this section, you'll be comfortable defining schemas, associations,

lifecycle “hooks,” and more.

Part 6: Managing Control Flow
Async.js

The asynchronous nature of JavaScript provides developers with a significant degree
of flexibility—as opposed to forcing developers to execute their code in a linear
fashion, JavaScript allows developers to orchestrate multiple actions simultaneously.
Unfortunately, along with this flexibility comes a significant degree of additional

U

complexity—what many developers refer to as “callback hell” or the “pyramid of doom.

Part 7: Further Useful Libraries

A number of wonderfully useful libraries exist that this book would be remiss not to
cover, but for which additional parts are not necessarily warranted. This part will cover
such libraries.

Underscore and Lodash

Underscore (and its successor, Lodash) is an incredibly useful collection of functions
that simplifies many frequently used patterns that can be tedious to implement
otherwise. This brief chapter will bring these libraries to your attention, along with some
of the more popular extensions that can also be included to enhance their usefulness
even further. Examples are included that highlight some of the most frequently used
portions of these libraries.
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Part 8: Front-End Development
React and Vue.js

In this section, we will cover JavaScript frameworks that are geared for front-end
development, such as React and Vue.js.

React, having the backing of Facebook, has risen in popularity in a very short span of
time and continues to be a preferred choice for many developers.

On the other hand, Vue.js is a slightly less popular name in the field, but it has been
gaining a steady and very loyal following, primarily due to its ease of use and simplicity.

Downloading the Code

Each chapter in this book contains many examples, the source code for which may be
downloaded from www.apress.com/9781484249949 in zipped form.

Most examples are run with the Node.js runtime, which may be obtained from
https://nodejs.org. Chapters with additional prerequisites will explain the necessary
procedures for downloading and installing the examples. (For example, MongoDB is
necessary to run examples in Chapter 9, which covers Mongoose.)

Any additional steps necessary for running code examples (e.g., executing curl
requests) or interacting with a running example (e.g., opening a web browser and
navigating to a specific URL) are explained alongside each listing.
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CHAPTER 1

Grunt

I'm lazy. But it’s the lazy people who invented the wheel and the bicycle
because they didn’t like walking or carrying things.

—Lech Walesa, former president of Poland

In his book Programming Perl, Larry Wall (the well-known creator of the language) puts
forth the idea that all successful programmers share three important characteristics:
laziness, impatience, and hubris. At first glance, these traits all sound quite negative, but
dig a little deeper, and you'll find the hidden meaning in his statement:

Laziness: Lazy programmers hate to repeat themselves. As a
result, they tend to put a lot of effort into creating useful tools that
perform repetitive tasks for them. They also tend to document
those tools well, to spare themselves the trouble of answering
questions about them later.

Impatience: Impatient programmers have learned to expect much
from their tools. This expectation teaches them to create software
that doesn’t just react to the needs of its users, but that actually
attempts to anticipate those needs.

Hubris: Good programmers take great pride in their work. It is this
pride that compels them to write software that others won’t want
to criticize—the type of work that we should all be striving for.

In this chapter, we’ll focus on the first of these three characteristics, laziness, along
with Grunt, a popular JavaScript “task runner” that supports developers in nurturing this
trait by providing them with a toolkit for automating the repetitive build tasks that often
accompany software development, such as

© Sufyan bin Uzayr, Nicholas Cloud, Tim Ambler 2019
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CHAPTER 1  GRUNT

e Script and stylesheet compilation and minification
o Testing

e Linting

o Database migrations

e Deployments

In other words, Grunt helps developers who strive to work smarter, not harder. If that
idea appeals to you, read on. After you have finished this chapter, you will be well on
your way toward mastering Grunt. You'll learn how to do the following in this chapter:

o Create configurable tasks that automate the repetitive aspects of
software development that accompany nearly every project

o Interact with the file system using simple yet powerful abstractions
provided by Grunt

o Publish Grunt plugins from which other developers can benefit and
to which they can contribute

o Take advantage of Grunt’s preexisting library of community-

supported plugins

Installing Grunt

Before continuing, you should ensure that you have installed Grunt’s command-line
utility. Available as an npm package, the installation process is shown in Listing 1-1.

Listing 1-1. Installing the grunt Command-Line Utility via npm

$ npm install -g grunt-cli
$ grunt -version
grunt-cli v1.3.2

How Grunt Works

Grunt provides developers with a toolkit for creating command-line utilities that
perform repetitive project tasks. Examples of such tasks include the minification of
JavaScript code and the compilation of Sass stylesheets, but there’s no limit to how Grunt
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CHAPTER 1  GRUNT

can be put to work. Grunt can be used to create simple tasks that address the specific
needs of a single project—tasks that you don’t intend to share or reuse—but Grunt’s
true power derives from its ability to package tasks as reusable plugins that can then be
published, shared, used, and improved upon by others.

Four core components make Grunt tick, which we will now cover.

Gruntfile.js

At Grunt’s core lies the Gruntfile, a Node module saved as Gruntfile. js (see Listing 1-2)
at the root of your project. It’s within this file that we can load Grunt plugins, create our
own custom tasks, and configure them according to the needs of our project. Each time
Grunt is run, its first order of business is to retrieve its marching orders from this module.

Listing 1-2. Sample Gruntfile
// example-starter/Gruntfile.js
module.exports = function(grunt) {

/%%
* Configure the various tasks and plugins that we'll be using
*/
grunt.initConfig({
/% Grunt's 'file' API provides developers with helpful abstractions for
interacting with the file system. We'll take a look at these in
greater detail later in the chapter. x/
"pkg': grunt.file.readJSON('package.json'),
‘uglify': {
"development': {
'files': {
'build/app.min.js': ['src/app.js', 'src/lib.js']

};
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VEE
* Grunt plugins exist as Node packages, published via npm. Here, we
load the
* 'grunt-contrib-uglify' plugin, which provides a task for merging and
minifying
*x a project's source code in preparation for deployment.
x/
grunt.loadNpmTasks('grunt-contrib-uglify');

/%%
x Here we create a Grunt task named 'default' that does nothing more
than call
* the 'uglify' task. In other words, this task will serve as an alias to
x 'uglify'. Creating a task named 'default' tells Grunt what to do
when it is
* run from the command line without any arguments. In this example,
our 'default’
x task calls a single, separate task, but we could just as easily have
called
*x multiple tasks (to be run in sequence) by adding multiple entries to
the array
*x that is passed.
*/
grunt.registerTask('default', ['uglify']);

/%%
*x Here we create a custom task that prints a message to the console
(followed by
* a line break) using one of Grunt's built-in methods for providing
user feedback.
x We'll look at these in greater detail later in the chapter.
*/
grunt.registerTask('hello-world', function() {
grunt.log.writeln('Hello, world.");

};
};
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Tasks

Tasks are the basic building blocks of Grunt and are nothing more than functions that
are registered with assigned names via Grunt’s registerTask() method. In Listing 1-2, a
simple hello-world task is shown that prints a message to the console. This task can be
called from the command line as shown in Listing 1-3.

Listing 1-3. Running the hello-world Task Shown in Listing 1-2

$ grunt hello-world
Running "hello-world" task
Hello, world.

Done, without errors.

Multiple Grunt tasks can also be run in sequence with a single command, as shown
in Listing 1-4. Each task will be run in the order in which it was passed.

Listing 1-4. Running Multiple Grunt Tasks in Sequence

$ grunt hello-world uglify
Running "hello-world" task
Hello, world.

Running "uglify:development” (uglify) task
>> 1 file created.

Done, without errors.

The hello-world task that we've just seen serves as an example of a basic, stand-
alone Grunt task. Such tasks can be used to implement simple actions specific to the
needs of a single project that you don’t intend to reuse or share. Most of the time,
however, you will find yourself interacting not with stand-alone tasks, but instead with
tasks that have been packaged as Grunt plugins and published to npm so that others can
reuse them and contribute to them.
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Plugins

A Grunt plugin is a collection of configurable tasks (published as an npm package) that can
be reused across multiple projects. Thousands of such plugins exist. In Listing 1-2, Grunt’s
loadNpmTasks () method is used to load the grunt-contrib-uglify Node module, a
Grunt plugin that merges a project’s JavaScript code into a single, minified file that is
suitable for deployment.

Note Alist of all available Grunt plugins can be found at http://gruntjs.
com/plugins. Plugins whose names are prefixed with contrib- are officially
maintained by the developers behind Grunt. In the repository, officially maintained
plugins are now also marked by a “star” icon, making them easier to differentiate
from third-party developers’ plugins.

Configuration

Grunt is known for emphasizing “configuration over code”: the creation of tasks and
plugins whose functionality is tailored by configuration that is specified within each
project. It is this separation of code from configuration that allows developers to create
plugins that are easily reusable by others. Later in the chapter, we'll take a look at the
various ways in which Grunt plugins and tasks can be configured.

Adding Grunt to Your Project

Earlier in the chapter, we installed Grunt’s command-line utility by installing the grunt-
cli npm package as a global module. We should now have access to the grunt utility
from the command line, but we still need to add a local grunt dependency to each
project we intend to use it with. The command to be called from within the root folder of
your project is shown next. This example assumes that npm has already been initialized
within the project and that a package. json file already exists.

$ npm install grunt --save-dev

Our project’s package. json file should now contain a grunt entry similar to that
shown in Listing 1-5.
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