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foreword


I’ve known Jesse Palmer for many years as part of the Angular community, so I was excited when he told me he’d be writing a book specifically focused on testing for Angular projects. I’ve seen firsthand how hard it can be to do a great job at automated testing on some of the world’s biggest applications. As a result, when I started the Angular project, I wanted to make sure everything we did contributed to making testing easier and even a joyful experience.

I was hired at Google primarily for my experience in testing, and my first roles here were in improving test techniques, infrastructure, and adoption of testing for products like Gmail, Google Calendar, and Google Docs.

At Angular’s core, we’ve set the application architecture itself to be testable, with dependency injection, mocks, and API hooks for end-to-end testing. We’ve built tools like Protractor for easy, stable, and fast end-to-end tests. We built Karma for a great developer experience in unit testing. And there’s still more to do!

This book picks up where we on the Angular team left off. It provides guidance on the overall strategy for how to think about testing on your projects to get the best return on your investment. It dives into specifics for testing different aspects of your applications. And it covers what are often regarded as advanced topics, such as setting up continuous integration for your tests and doing screenshot diff testing.

So here’s my big thank you to Jesse, Corinna, Mike, and Craig for writing this book and helping to build a stronger, smarter Angular community.

And thanks to you for being part of the Angular community and taking the time to improve your skills.

Brad Green
Engineering Director for Angular at Google






preface


Back in 2013, I was working on a content management system that used AngularJS heavily, and the expectation was that we have 80% unit-test coverage. My team struggled . . . a lot. You couldn’t find many materials on testing at the time. It was easy to find a blog post here and there, but it was hard to find something that guided you through everything you needed to know to be successful writing tests in a complete package.

I kept thinking to myself, someone needs to write a book on this. I knew it would be challenging to cover all of the potential use cases, but someone could at least give enough foundational knowledge to show people where to start. Plus, with the upcoming rewrite to Angular 2, there would be a need for quality content regarding testing. The idea for Testing Angular Applications was born.

One day in 2015, Manning Publications contacted me to review a proposal for another Angular book. I agreed, and they sent me a questionnaire to fill out. I was ecstatic to see a question at the end of the questionnaire asking if I had an idea for a book. Of course I did! This was my chance to pitch my book, and I was thrilled at the opportunity. Shortly after I pitched it, Manning gave me a contract to sign that marked the book’s official beginning. Along the way, I was lucky enough to add three wonderful authors who helped bring tremendous value to the effort.

Now is a great time to get into testing Angular applications, if you haven't already. Since the early days of testing AngularJS applications, the platform has matured dramatically. The Angular CLI comes with numerous testing commands that make running tests a breeze. It also handles all installation of the testing tools, which saves time and prevents headaches as you set up your test suite. A lot of helpful tools available within Angular, like TestBed and ComponentFixture, aid in unit testing. Additionally, Protractor has matured and is stable, making end-to-end testing much easier.

In your hands or on your monitor, tablet, phone, or e-reader, or any other device, is everything you need to know to get started with testing Angular applications. My fellow coauthors and I have put a lot of time and effort into getting you up and running with testing. In many ways, we set out to write the book that we wished we had when we first started writing tests for Angular. We hope you enjoy reading and using the book as much as we did writing it.

Jesse Palmer
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about this book


Testing Angular Applications exists to help developers better understand one of the trickier parts of using the power of Google’s Angular framework: writing testable, reliable code. Angular departs wildly from the earlier AngularJS framework, introducing developers to a slew of new concepts not familiar from AngularJS or any other JavaScript framework. Writing unit tests and end-to-end tests requires a deeper knowledge of Angular than even the most heroic of tutorials can convey. Angular written for production should be backed by a set of reliable and useful tests, and with this book, we equip the reader with the knowledge to deliver those tests.

Who should read this book

Whether you’re an experienced developer contributing to an enterprise-scale Angular application or new to Angular and hoping to gain a deeper understanding of the framework, this book will help you understand the fundamentals of writing testable code. Angular is evolving at a rapid pace, faster than the official documentation can match. Supplemental material such as this book goes beyond the online documentation by providing step-by-step examples that explain not only the how but also the whys of unit testing in Angular. This book assumes a comfortable knowledge of JavaScript and some knowledge of TypeScript, a superset of JavaScript that adds a variety of new language features.

This book reflects many hours of real-world experience understanding and applying the Angular framework for both unit and end-to-end tests. As authors, we’ve read the online documentation, delved into the Angular source code, upgraded Angular multiple times (along with the example application written for this book), applied multiple Angular testing APIs, and created realistic examples covering each major system of Angular.

If you need to write testable Angular code and want to take advantage of our experience of having already walked the path, this book will help you on your testing journey.

How this book is organized: a roadmap

The book has three parts that cover 11 chapters. Two appendixes include supplemental content:


	Chapter 1 provides a gentle introduction to testing Angular applications. It offers background information on TypeScript and touches on the differences between unit testing and end-to-end testing. It also gives you an overview of the different tools—Jasmine, Karma, and Protractor—you’ll use throughout the book.



Part 1 covers the most common concepts that you’ll need to understand to write unit tests for Angular:


	Chapter 2 will get your testing skills warmed up by writing basic tests. It discusses how to use key parts of the Jasmine framework, including beforeEach, afterEach, it, describe, and matcher functions. You’ll also learn how to test classes.

	Chapter 3 discusses how to test the most fundamental concept in Angular: components. It introduces common testing classes and functions, and you’ll learn the differences between shallow and isolated tests.

	Chapter 4 describes testing directives. You’ll learn how to test two types: attribute directives and structural directives.

	Chapter 5 covers testing pipes. You’ll learn about the transform function, which is essential learning for writing tests for pipes. You’ll also learn about pure functions.

	Chapter 6 discusses how to test services. The chapter covers how to test services that use the Angular HTTP class, how to test services using promises and RxJS observables, and how to use stubs to create isolated unit tests. The chapter also covers dependency injection with unit tests for services.

	Chapter 7 goes deep into the subject of testing routing. Topics the chapter covers include configuring the router, testing components that use the router, and testing advanced router configurations.



Part 2 covers how to write end-to-end tests with Protractor:


	Chapter 8 covers how to get started with Protractor. You’ll learn about how Protractor works, how to write your first Protractor tests, how to interact with elements, how to interact with a list of elements, and how to organize the tests with page objects.

	Chapter 9 discusses timeouts. It goes into detail about understanding the causes of timeout errors in Protractor and how to avoid them, waiting for specific changes in your app, and understanding flakiness with Protractor and how to eliminate it.

	Chapter 10 dives into advanced Protractor topics, like configuration files, screenshot testing, and debugging tests.



Part 3 is about continuous integration:


	Chapter 11 demonstrates how to set up a continuous integration server that will automatically run all the tests you’ve been writing. Doing so will help you find bugs as soon as possible.



Appendix A covers setting up the sample project, and appendix B includes additional resources for you to consider. 

In general, you can read the book from front to back, or you can pick and choose which chapters you want to read. Most chapters use the sample app, which you can install using appendix A, so you may want to get that set up before skipping around the book.

About the code 

This book contains many examples of source code, both in numbered listings and inline with normal text. In both cases, this code is formatted in a fixed-width font like this to separate it from ordinary text. Sometimes code is also in bold to highlight when it has changed from previous steps in the chapter, such as when a new feature adds to an existing line of code.

In many cases, we’ve reformatted the original source code; we’ve added line breaks and reworked indentation to accommodate the available page space in the book. In rare cases, even this wasn’t enough, and listings include line-continuation markers (➥). Additionally, we’ve often removed comments in the source code from the listings when the code is described in the text, but code annotations accompany many of the listings to highlight important concepts.

You can find the accompanying code for the book on the book’s webpage at manning.com (www.manning.com/books/testing-angular-applications) and also on GitHub at http://mng.bz/z22f. To execute the code, you need to have Node.js version 6.9.0 or higher and npm version 3 or higher. You can use a Windows, Mac, or Linux machine. We wrote the code for this book on a Mac, so your experience may vary slightly. You can find installation instructions in appendix A.

Book forum

Purchase of Testing Angular Applications includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical questions, and receive help from the author and from other users. To access the forum, go to https://forums.manning.com/forums/testing-angular-applications. You can also learn more about Manning's forums and the rules of conduct at https://forums.manning.com/forums/about.

Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and the author can take place. It is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the authors some challenging questions lest their interest stray! The forum and the archives of previous discussions will be accessible from the publisher’s website as long as the book is in print.
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Corinna Cohn is a web developer with more than 20 years of experience building websites and writing web applications. Corinna takes responsibility for having written ugly, unmaintainable code but is now working to bring the principles of clean code, unit tests, and high-quality refactoring into the realm of JavaScript web applications.
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Craig Nishina is a software engineer at Google.  He is currently working on Google Cloud Platform and contributes to Protractor, the end-to-end test framework for Angular. In an earlier career, Craig worked as a civil engineer designing buildings, but he much prefers writing code to designing building structures. When he’s not contributing to open source projects like Protractor and webdriver-manager, he enjoys playing golf and traveling.
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about the cover illustration


The figure on the cover of Testing Angular Applications is captioned “Habit of a Moor of Arabia.” The illustration is taken from Thomas Jefferys’ A Collection of the Dresses of Different Nations, Ancient and Modern (four volumes), London, published between 1757 and 1772. The title page states that these are hand-colored copperplate engravings, heightened with gum arabic. 

Thomas Jefferys (1719–1771) was called “Geographer to King George III.” He was an English cartographer who was the leading map supplier of his day. He engraved and printed maps for government and other official bodies and produced a wide range of commercial maps and atlases, especially of North America. His work as a map maker sparked an interest in local dress customs of the lands he surveyed and mapped, which are brilliantly displayed in this collection. Fascination with faraway lands and travel for pleasure were relatively new phenomena in the late 18th century, and collections such as this one were popular, introducing both the tourist as well as the armchair traveler to the inhabitants of other countries.

The diversity of the drawings in Jefferys’ volumes speaks vividly of the uniqueness and individuality of the world’s nations some 200 years ago. Dress codes have changed since then, and the diversity by region and country, so rich at the time, has faded away. It’s now often hard to tell the inhabitants of one continent from another. Perhaps, trying to view it optimistically, we’ve traded a cultural and visual diversity for a more varied personal life—or a more varied and interesting intellectual and technical life.

At a time when it’s difficult to tell one computer book from another, Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity of regional life of two centuries ago, brought back to life by Jeffreys’ pictures.
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Introduction to testing Angular applications




This chapter covers


	Understanding Angular testing

	Getting a first look at TypeScript

	Understanding the basics of unit and end-to-end tests

	Introducing Jasmine, Karma, and Protractor



Poorly written code, buggy functionality, and bad refactoring practices can lead to unreliable applications. Writing good tests will help detect these types of problems and prevent them from negatively affecting your application. It’s vital that you thoroughly test your application if you want to make it sustainable and supportable for years to come. A core purpose of writing tests is to help guard against breaking application functionality when you have to add new features or make bug fixes later on. 
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