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1. Introduction


Ruby on Rails and automated testing go hand in hand. Rails ships with a built-in test framework. It automatically creates boilerplate test files when you use generators, ready for you to fill in with your own tests. That’s pretty awesome, if you ask me.


Yet, many people developing in Rails are still either not testing their projects at all, or at best, only adding a few token specs on basic things that may not even be useful, or informative. Perhaps working with Ruby or opinionated web frameworks is a novel enough concept, and adding an extra layer of work seems like just that–extra work! Or maybe there is a perceived time constraint–spending time on writing tests takes time away from writing the features our clients or bosses demand. Or maybe the habit of defining test as the practice of clicking links in the browser is just too hard to break.


I’ve been there. As an engineer, I have problems to solve. And, typically, I find solutions to these problems in building software. I’ve been developing web applications since 1995. For a long time, I worked as a solo developer on shoestring, public sector projects. Aside from some structured exposure to BASIC as a kid, a little C++ in college, and a wasted week of Java training in my second grown-up job outside of college, I’ve never had any honest-to-goodness schooling in software development. In fact, it wasn’t until 2005, when I’d had enough of hacking ugly spaghetti-style PHP code, that I sought out a better way to write web applications.


I’d looked at Ruby before, but never had a serious use for it until Rails began gaining steam. There was a lot to learn–a new language, an actual architecture, and a more object-oriented approach. Even with all those new challenges, though, I was able to create complex applications in a fraction of the time it took me in my previous, framework-less efforts. I was hooked!


Confident testing


But early Rails books and tutorials focused more on development speed (build a blog in 15 minutes!) than on good practices like testing. If they covered testing at all, they generally reserved it for a chapter toward the end. Newer educational resources on Rails have addressed this shortcoming, and demonstrate how to test applications from the beginning. Countless books now exist specifically on the topic of testing. But without a sound approach to the testing side, many developers–especially those in a similar position to the one I was in–may find themselves without a consistent testing strategy. If there are any tests at all, they may not be reliable, or meaningful. Such tests don’t lead to developer confidence.


My first goal with this book is to introduce you to a consistent strategy that works for me–one that you can then, hopefully, adapt to make work consistently for you, too. If I’m successful, then by reading this book, you’ll test with confidence. You’ll be able to make changes to your code, knowing that your test suite has your back and will let you know if something breaks.


Why RSpec?


I have nothing against other Ruby testing frameworks. If the default MiniTest framework helps you confidently write sustainable test suites, that’s great!


For me, RSpec’s capacity for specs that are readable, without being overly cumbersome, is a winner. I’ll talk more about this later in the book, but I’ve found that with a little coaching, even most non-technical people can read a spec written in RSpec and understand what’s going on. It’s expressive in such a way that using RSpec to describe how I expect my software to behave has become second nature. The syntax flows from my fingers, and is pleasant to read in the future when I’m making changes to my software.


My second goal with this book is to help you feel comfortable with the RSpec functionality and syntax you’re most likely to use on a regular basis. RSpec is a complex framework, but like many complex systems, you’ll often find yourself using 20 percent of the available functionality for 80 percent of your work. With that in mind, this is not a complete guide to RSpec or companion libraries like Capybara. It instead focuses on the tools I’ve used for years to test my own Rails applications. It will also introduce you to common patterns so that, when you run into an issue that’s not covered in the book, you’ll be able to intelligently look for solutions and not get stuck.


Who should read this book


If Rails is your first foray into a full-stack application framework, and your past programming experience didn’t involve any testing to speak of, this book will hopefully help you get started. If you’re really new to Rails, you may find it beneficial to review coverage of development and basic testing. My favorite is Agile Web Development with Rails 7 by Sam Ruby; lots of people like Michael Hartl’s Rails Tutorial as well. My book assumes you’ve got some basic Rails skills under your belt. In other words, it won’t teach you how to use Rails, and it won’t provide a ground-up introduction to the testing tools built into the framework. Instead, we’re going to be installing RSpec and a few extras to make the testing process as easy as possible to comprehend and manage. So if you’re new to Rails, check out one of those resources first, then come back to this book.



    Refer to More Testing Resources for Rails at the end of this book for links to these and other books, websites, and testing tutorials.




If you’ve been developing in Rails for a little while, but testing is still a foreign concept, then this book is for you! I was in your position for a long time, and the techniques I’ll share here helped me improve my test coverage and think more like a test-driven developer. I hope they’ll do the same for you.


Specifically, you should probably have a grasp of



  	Server-side Model-View-Controller application conventions, as used in Rails

  	Bundler for gem dependency management

  	How to work with the Rails command line




If you’re already familiar with using MiniTest, or even RSpec itself, and already have a workflow in place that gives you confidence, you may be able to fine-tune some of your approach to testing your applications. I hope you’ll also learn from my opinionated approach to testing, and how to go from testing your code to testing with purpose.


This is not a book on general testing theory, and it doesn’t dig too deeply into maintenance and performance issues that can creep into legacy software over time. Other books may be of more use on those topics. Refer to More Testing Resources for Rails at the end of this book for links to these and other books, websites, and testing tutorials.


My testing philosophy


What kind of testing is best–unit tests, or integration? Should I practice test-driven development, or behavior-driven development (and what’s the difference, anyway)? Should I write my tests before I write code, or after? Or should I even bother to write tests at all?


Discussing the right way to test your Rails application can invoke major shouting matches amongst programmers. Yes, there is a right way to do testing–but if you ask me, there are degrees of right when it comes to testing. My approach focuses on the following basic beliefs:



  	Tests should be reliable.

  	Tests should be easy to write.

  	Tests should be easy to understand–today, and in the future; by you and your collaborators.




In summary: Tests should give you confidence as a software developer. If you mind these three factors in your approach, you’ll go a long way toward having a sound test suite for your application–not to mention becoming an honest-to-goodness practitioner of Test-Driven Development.


Yes, there are some tradeoffs–in particular:



  	We’re not focusing on speed, though we will talk about it later.

  	We’re not focusing on overly DRY code in our tests. But in tests, that’s not necessarily a bad thing. We’ll talk about this, too.




In the end, though, the most important thing is that you’ll have good tests–and reliable, understandable tests are a great way to start, even if they’re not quite as optimized as they could be. This is the approach that finally got me over the hump between writing a lot of application code, calling a round of browser-clicking “testing,” shipping to production, and hoping for the best. There’s a better way: Taking advantage of a fully automated test suite and using tests to drive development and ferret out potential bugs and edge cases before users spot them.


And that’s the approach we’ll take in this book.


How the book is organized


In Testing Rails with RSpec I’ll walk you through taking a basic Rails  application from completely untested to respectably tested with RSpec. The book covers Rails 5.1 and RSpec 3.6, which are the respective current versions of each as of this writing.


The book is organized into the following chapters. Each contains the step-by-step process I used to get better at testing my own software. Many chapters conclude with a questions section, designed to encourage further thinking into the how and why of testing, followed by exercises to follow when using these techniques on your own.


Again, I strongly recommend working through the exercises in your own applications–it’s one thing to follow along with a tutorial; it’s another thing entirely to apply what you learn to your own situation. We won’t be building an application together in this book, just exploring code patterns and techniques. Take those techniques and make your own projects better!



  Final chapter organization for Rails 7.1 in progress!




Downloading the sample code


You can grab the sample code at https://everydayrails.com/rspecbook. The provided Zip file contains snapshots of the sample application and its test suite as it grows, chapter to chapter. For example, the 02-models directory includes the Rails application itself, and the tests added in chapter 2.


Code conventions


I’m using the following setup for this application:



  	
Rails 7.1: The latest version of Rails is the big focus of this book. As far as I know, most of the techniques I’m using will apply to any version of Rails from 6.0 onward. Your mileage may vary with some of the code samples, but I’ll do my best to let you know where things might differ.

  	
Ruby 3.2: Any version of Ruby 3 should work.

  	
RSpec 3.12: RSpec 3.0 was released in spring, 2014, and has been largely stable since that time. Earlier versions used a significantly different syntax we won’t cover in this edition of the book.




If something’s particular to these versions, I’ll do my best to point it out. If you’re working from an older version of Rails, RSpec, or Ruby, previous versions of the book are available as free downloads through Leanpub with your paid purchase of this edition. They’re not feature-for-feature identical, but you should hopefully be able to see some of the basic differences.


Again, this book is not a traditional tutorial! The code provided here isn’t intended to walk you through building an application. It’s here to help you understand and learn testing patterns and habits to apply to your own Rails applications. In other words, you can copy and paste, but it’s probably not going to do you a lot of good in the long run.


Discussion and errata


I’ve put a lot of time and effort into making sure Testing Rails with RSpec is as error-free as possible, but you may find something I’ve missed. If that’s the case, head on over to the issues section for the source on GitHub to share an error or ask for more details: https://github.com/everydayrails/rspec-sample-rails-7.1/issues


A note about gem versions


The gem versions used in this book and the sample application are current as I write this Rails 7.1 edition, in 2024. Of course, any and all may update frequently, so keep tabs on them on Rubygems.org, GitHub, and your favorite Ruby news feeds for updates.


A note about styling


Many of the code samples included in this book are based from code created by generators. As a result, you may see samples with mismatching styles–for example, use of single quotes and double quotes in the same file. In the interest of keeping differences between what’s generated and what matters for learning RSpec, I’ve elected to leave styles in generated code as-is, but will otherwise generally follow conventions as defined by Standard Ruby.


About the sample application


Meet TasteDrivenDishes, the latest social site for finding and sharing your favorite recipes with users around the world! We’d better get a test suite in place before the site hits the front page of Hacker News–better for us to catch (and fix) bugs before our users and investors do.


To start, TasteDrivenDishes includes the following features:



  	A user can browse recipes and filter by category.

  	A user can create an account to add their own recipes.

  	A signed-in user can mark recipes as favorites.

  	A user’s account has an avatar, provided by the Dicebear service.

  	A developer can access a public API to develop external client applications.




Up to this point, I’ve intentionally avoided writing tests for the application (see the 01-untested folder in the sample code download). This means I have a test directory full of untouched test files and data setup. I could run bin/rails test, and perhaps some of these tests would even pass. But since this is a book about RSpec, we’ll delete this folder, set up Rails to use RSpec instead, and build out a reliable test suite. That’s what we’ll walk through in this book.


First things first: We need to configure the application to recognize and use RSpec. Let’s get started!








2. Setting up RSpec


TasteDrivenDishes is currently functioning. At least we think it’s functioning. Our only proof of that is we clicked through the links, made a few fake accounts and recipes, and added and edited data through the web browser.


Ship it, right?


Of course, this approach doesn’t scale as we add features. Before we go any further, let’s pause feature development and add an automated test suite, with RSpec at its core. Over the remainder of this book, we’ll add coverage to TasteDrivenDishes, starting with RSpec, and adding other testing libraries as necessary to round out the suite.


Once upon a time, it took considerable effort to get RSpec and Rails  to work together. That’s not the case anymore, but we’ll still need to install a few things and tweak some configurations before we start adding specs.


In this chapter, we’ll complete the following tasks:



  	We’ll start by using Bundler to install RSpec.

  	Next, we’ll check for a test database and install one, if necessary.

  	Finally, we’ll configure RSpec to run the test suite!





    To follow along with the code in this chapter, start with the 01-untested folder from the sample code. Refer to the 02-setup folder for the completed code from this chapter. See “Downloading the sample code” from Chapter 1 for download instructions.




Dependencies


Since RSpec isn’t included in a default Rails application, we’ll need to take a moment to install it. We’ll use Bundler to add the dependency. If you don’t already have a terminal command line open in the application, open one now. Then, at the command line prompt, type:



bundle add rspec-rails --version "~> 6.1.2" --group "development, test"






Note that we’re only installing RSpec for use in the application’s development and test environments. It won’t be installed when deploying the application to production. We’ve also locked the version so that Bundler will install any version of the rspec-rails gem equal to or greater than 6.1.2, but not 6.2 or newer.


Technically, we’re installing the rspec-rails library, which includes rspec-core and a few other standalone gems. If you were using RSpec to test a a non-Rails Ruby application, you might install these gems individually. rspec-rails packages them together into one convenient installation, along with some Rails-specific conveniences that we’ll begin talking about soon.


Our application now has the first building block necessary to establish a solid test suite. Next up: Creating our test database.


Test database


For the purposes of teaching you about RSpec without much extra overhead, TasteDrivenDishes uses SQLite for its database backend.


If you’re adding specs to an existing Rails application, there’s a chance you’ve already got a test database on your computer. If not, here’s how to add one.


Open the file config/database.yml to see which databases your application is ready to talk to. If you haven’t made any changes to the file, you should see something like the following:



  config/database.yml
1 test:
2   <<: *default
3   database: db/test.sqlite3






Or this if you’re using MySQL or PostgreSQL:



  config/database.yml
1 test:
2   <<: *default
3   database: recipes_test






If not, add the necessary code to config/database.yml now, replacing recipes_test with the appropriate name for your application.



    See the Rails Guide Configuring Rails Applications if your database configuration varies from these examples.




To ensure there’s a database to talk to, run the following rake task:



$ bin/rails db:create:all






If you didn’t yet have a test database, you do now. If you already had one, the rails task politely informs you that the database already exists–no need to worry about accidentally deleting a previous database. Now let’s configure RSpec itself.


RSpec configuration


Now we can add a spec folder to our application and add some basic RSpec configuration. We’ll install RSpec with the following command line directive:



$ bin/rails generate rspec:install






And the generator reports:



Running via Spring preloader in process 28211
      create  .rspec
      create  spec
      create  spec/spec_helper.rb
      create  spec/rails_helper.rb






We’ve now got a configuration file for RSpec (.rspec), a directory for our spec files as we create them (spec), and two helper files where we’ll eventually customize how RSpec will interact with our code (spec/spec_helper.rb and spec/rails_helper.rb). These last two files include lots of comments to explain what each customization provides. You don’t need to read through them right now, but as RSpec becomes a regular part of your Rails toolkit, I strongly recommend reading through them and experimenting with different settings. That’s the best way to understand what they do.


Next–and this is optional–I like to change RSpec’s output from the default format to the easy-to-read documentation format. This makes it easier to see which specs are passing and which are failing as your suite runs. It also provides an attractive outline of your specs for–you guessed it–documentation purposes. Open the  .rspec file that was just created, and edit it to look like this:



  .rspec
--require spec_helper
--format documentation






Alternatively, you can also add the --warnings flag to this file, too. When warnings are enabled, RSpec’s output will include any and all warnings thrown by your application and gems it uses. This can be useful when developing a real application–always pay attention to deprecation warnings thrown by your tests–but for the purpose of learning to test, I recommend shutting it off and reducing the chatter in your test output. You can always add it back later.


The rspec binstub


Next, let’s install a binstub for the RSpec test runner, just to save ourselves from a bit of typing. We’ll be running the test suite a lot! On your command line, generate the binstub:



1 bundle binstubs rspec-core






This will create an rspec executable, inside the application’s bin directory. If you don’t want to install the binstub for whatever reason, you can skip this section–just remember to use the bundle exec rspec command wherever I use bin/rspec throughout the book.


Try it out!


We don’t have any tests yet, but we can still check to see if RSpec is properly installed in the app. Fire it up, using that binstub we just created:



$ bin/rspec






If everything’s installed, you should see output something like:



    No examples found.

    Finished in 0.00015 seconds (files took 0.0484 seconds to load)
    0 examples, 0 failures






If your output looks different, go back and make sure you’ve followed the steps outlined above.



    Can I delete my test folder? If you’re starting a new application from scratch, yes. If you’ve been developing your application for awhile, first run rails test to verify that there aren’t any tests contained within the directory that you may want to port to RSpec.




Summary


In this chapter, we added RSpec as a dependency to the application’s development and test environments, and configured a test-only database for our tests to talk to. We also added default configuration files for RSpec.


Now we’re ready to write some tests! In the next chapter, we’ll start testing the application’s functionality, starting with its model layer.


Exercises



  New exercises for this edition in progress!










3. Model specs


With RSpec successfully installed, let’s put it to work and begin building a suite of reliable tests. We’ll get started with TasteDrivenDishes’s core building blocks–its models.


In this chapter, we’ll complete the following tasks:



  	First we’ll create model specs for existing models.

  	Then, we’ll write passing tests for a model’s validations, class, and instance methods, and organize our specs in the process.




We’ll create our first spec files for existing models manually. Later, when adding new models to the application, the handy RSpec generators we configured in chapter 2 will generate placeholder files for us.



    To follow along with the code in this chapter, start with the 02-setup folder from the sample code. Refer to the 03-models folder for the completed code from this chapter. See “Downloading the sample code” from Chapter 1 for download instructions.




Anatomy of a model spec


I think it’s easiest to learn testing at the model level, because doing so allows you to examine and test the core building blocks of an application.  Well-tested code at this level provides a solid foundation for a reliable overall code base.


To get started, a model spec should include tests for the following:



  	When instantiated with valid attributes, an object of the model should be valid.

  	Objects that don’t meet validation requirements should not be valid.

  	Class and instance methods perform as expected.




This is a good time to look at the basic structure of an RSpec model spec. I find it helpful to think of them as individual outlines. For example, let’s look at our User model’s simplest requirements:



describe User do
  it "is valid with an email, password, nickname, and API token"
  it "requires a nickname"
  it "requires a unique nickname"
  it "requires an email"
  it "requires a unique email"
  it "requires a password"
  it "requires an API token"
  it "sets a new user's API token"
end






We’ll expand this outline in a few minutes, but this gives a lot to work with for starters. It’s a simple spec for an admittedly simple model, but points to our first four best practices:



  	
It describes a set of expectations–in this case, what the User model should look like, and how it should behave.

  	
Each example (a line beginning with it) only expects one thing. Notice that I’m testing each validation separately. This way, if an example fails, I know it’s because of that specific validation, and I don’t have to dig through RSpec’s output for clues–at least, not as deeply.

  	
Each example is explicit. The descriptive string after it is technically optional in RSpec. However, omitting it makes your specs more difficult to read.

  	
Each example’s description begins with a verb, not should. Read the expectations aloud: User requires an API token, User requires an email, User sets a new user’s API token. Readability is important, and a key feature of RSpec!




With these best practices in mind, let’s build a spec for the User model.


Creating a model spec


In chapter 2, we set up RSpec to automatically generate boilerplate test files whenever we add new models and controllers to the application. We can invoke generators anytime, though. Here, we’ll use one to generate a starter file for our first model spec.


Begin by using the rspec:model generator on the command line:



$ bin/rails g rspec:model user






RSpec reports creating the new file:



rails g rspec:model user
      createÂ  spec/models/user_spec.rb






Let’s open the new file and take a look.



  spec/models/user_spec.rb
1 require 'rails_helper'
2 
3 RSpec.describe User, type: :model do
4   pending "add some examples to (or delete) #{__FILE__}"
5 end






The new file gives us our first look at some RSpec syntax and conventions. First, we require the file rails_helper in this file, and will do so in pretty much every file in our test suite. This tells RSpec that we need the Rails application to load, so it can then run the tests contained in the file. Next, we’re using the describe method to list out a set of things a model named User is expected to do. We’ll talk more about pending in chapter 12, when we begin practice test-driven development. For now, happens if we run this, using bin/rspec?



User
  add some examples to (or delete) /Users/asumner/code/examples/recipes/spec/mo\
dels/user_spec.rb (PENDING: Not yet implemented)

Pending: (Failures listed here are expected and do not affect your suite's stat\
us)

  1) User add some examples to (or delete) /Users/asumner/code/examples/recipes\
/spec/models/user_spec.rb
    # Not yet implemented
    # ./spec/models/user_spec.rb:4

Finished in 0.00058 seconds (files took 0.66131 seconds to load)
1 example, 0 failures, 1 pending







  You don’t need to use generators to create spec files, or any file in a Rails application, for that matter. But they’re a good way to prevent silly errors caused by typos.




Let’s keep the describe wrapper, but replace its contents with the outline we created a few minutes ago:



  spec/models/user_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe User, type: :model do
 4   it "is valid with an email, password, nickname, and API token"
 5   it "requires a nickname"
 6   it "requires a unique nickname"
 7   it "requires an email"
 8   it "requires a unique email"
 9   it "requires a password"
10   it "requires an API token"
11   it "sets a new user's API token"
12 end






We’ll fill in the details in a moment, but if we ran the specs right now from the command line (by typing bin/rspec on the command line) the output would be something like:



User
  is valid with an email, password, nickname, and API token (PENDING: Not yet i\
mplemented)
  requires a nickname (PENDING: Not yet implemented)
  requires a unique nickname (PENDING: Not yet implemented)
  requires an email (PENDING: Not yet implemented)
  requires a unique email (PENDING: Not yet implemented)
  requires a password (PENDING: Not yet implemented)
  requires an API token (PENDING: Not yet implemented)
  sets a new user's API token (PENDING: Not yet implemented)

Pending: (Failures listed here are expected and do not affect your suite's stat\
us)

  1) User is valid with an email, password, nickname, and API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:4

  2) User requires a nickname
    # Not yet implemented
    # ./spec/models/user_spec.rb:5

  3) User requires a unique nickname
    # Not yet implemented
    # ./spec/models/user_spec.rb:6

  4) User requires an email
    # Not yet implemented
    # ./spec/models/user_spec.rb:7

  5) User requires a unique email
    # Not yet implemented
    # ./spec/models/user_spec.rb:8

  6) User requires a password
    # Not yet implemented
    # ./spec/models/user_spec.rb:9

  7) User requires an API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:10

  8) User sets a new user's API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:11


Finished in 0.00086 seconds (files took 0.83556 seconds to load)
8 examples, 0 failures, 8 pending






Great! Eight pending specs. RSpec marks them as pending because we haven’t written any actual code to perform the tests. Let’s do that now, starting with the first example.



    Older versions of Rails required you to manually copy your development database structure into your test database via a rake task. Now, however, Rails handles this for you automatically anytime you run a migration–most of the time, anyway. If you get an error suggesting that migrations are missing in your test environment, get them up to date by running bin/rails db:migrate RAILS_ENV=test.




The RSpec syntax


In 2012, the RSpec team announced a new, preferred alternative to the traditional should, added to version 2.11. Of course, this happened just a few days after I released the first complete version of this book–it can be tough to keep up with this stuff sometimes!


This new approach alleviates some technical issues caused by the old should syntax. Instead of saying something should or should_not match expected output, you expect something to or not_to be something else.


As an example, let’s look at this sample test, or expectation. In this example, 2 + 1 should always equal 3, right? In the old RSpec syntax, this would be written like this:



it "adds 2 and 1 to make 3" do
  (2 + 1).should eq 3
end






The new syntax passes the test value into an expect() method, then chains a matcher to it:



it "adds 2 and 1 to make 3" do
  expect(2 + 1).to eq 3
end






If you’re searching Google or Stack Overflow for help with an RSpec question, or are working with an older Rails application, there’s still a good chance you’ll find information using the old should syntax. This syntax still technically works in current versions of RSpec, but you’ll get a deprecation warning when you try to use it. You can configure RSpec to turn off these warnings, but in all honesty, you’re better off learning to use the preferred expect() syntax.


So what does that syntax look like in a real example? Let’s fill out that first expectation from our spec for the User model:



  spec/models/user_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe User, type: :model do
 4   it "is valid with an email, password, nickname, and API token" do
 5     user = User.new(
 6       email: "test@example.com",
 7       password: "password",
 8       nickname: "test",
 9       api_token: "token"
10     )
11 
12     expect(user).to be_valid
13   end
14 
15   it "requires a nickname"
16   it "requires a unique nickname"
17   it "requires an email"
18   it "requires a unique email"
19   it "requires a password"
20   it "requires an API token"
21   it "sets a new user's API token"
22 end






This simple example uses an RSpec matcher called be_valid to verify that our model knows what it has to look like to be valid. We set up an object (in this case, a new-but-unsaved instance of User called user), then pass that to expect to compare to the matcher.


Now, if we run bin/rspec from the command line again, we see one passing example:



User
  is valid with an email, password, nickname, and API token
  requires a nickname (PENDING: Not yet implemented)
  requires a unique nickname (PENDING: Not yet implemented)
  requires an email (PENDING: Not yet implemented)
  requires a unique email (PENDING: Not yet implemented)
  requires a password (PENDING: Not yet implemented)
  requires an API token (PENDING: Not yet implemented)
  sets a new user's API token (PENDING: Not yet implemented)

Pending: (Failures listed here are expected and do not affect your suite's stat\
us)

  1) User requires a nickname
    # Not yet implemented
    # ./spec/models/user_spec.rb:15

  2) User requires a unique nickname
    # Not yet implemented
    # ./spec/models/user_spec.rb:16

  3) User requires an email
    # Not yet implemented
    # ./spec/models/user_spec.rb:17

  4) User requires a unique email
    # Not yet implemented
    # ./spec/models/user_spec.rb:18

  5) User requires a password
    # Not yet implemented
    # ./spec/models/user_spec.rb:19

  6) User requires an API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:20

  7) User sets a new user's API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:21


Finished in 0.02298 seconds (files took 0.56166 seconds to load)
8 examples, 0 failures, 7 pending






Congratulations, you’ve written your first test!


Matchers are key components in RSpec, so let’s take a moment to break down what be_valid implies. We could have written the test as



expect(user.valid?).to eq true






or



expect(user.valid?).to be true






In these variations, eq and be are also matchers. Matchers help make tests read like plain English, rather than the assert-style language you might have seen in other frameworks. be_valid has something else happening–before comparing the left side of the matcher to the right, it also calls the valid? method on the user under test. That’s why we don’t need to explicitly call user.valid? in the original test.


RSpec includes many built-in matchers; we’ll explore some of them throughout the book. But for now, let’s write some more tests!


Testing validations


Validations are great for getting comfortable with automated testing. These tests can usually be written in just a few lines of code. Let’s fill in our nickname validation spec:



  spec/models/user_spec.rb
1 it "requires a nickname" do
2   user = User.new(nickname: nil)
3 
4   expect(user).to be_invalid
5 end






This time, we expect that a new user with the nickname attribute explicitly set nil will not be valid. In this case, the be_invalid matcher calls user.invalid? before comparing the expected and actual values.


That’s great, but the test doesn’t tell the ready why. Let’s fix that:



  spec/models/user_spec.rb
1 it "requires a nickname" do
2   user = User.new(nickname: nil)
3 
4   expect(user).to be_invalid
5   expect(user.errors[:nickname]).to include("can't be blank")
6 end






Now, the test clarifies the reason the user isn’t valid, by ensuring the error message matches what we’d expect from this validation. We check for this using RSpec’s include matcher, which checks to see if a value is contained within an enumerable value (here, errors). And when we run RSpec again, we should be up to two passing specs.


There’s a small problem in our approach so far. We’ve got a couple of passing tests, but we never saw them fail. This can be a warning sign, especially when starting out. We need to be certain that the test code is doing what it’s intended to do, also known as exercising the code under test.


There are a couple of things we can do to prove that we’re not getting false positives. First, let’s flip that expectation by changing to to to_not:



  spec/models/user_spec.rb
1 it "requires a nickname" do
2   user = User.new(nickname: nil)
3 
4   expect(user).to be_invalid
5   expect(user.errors[:nickname]).to_not include("can't be blank")
6 end






And sure enough, RSpec reports a failure:



Failures:

  1) User requires a nickname
    Failure/Error: expect(user.errors[:nickname]).to_not include("can't be blan\
k")
      expected ["can't be blank"] not to include "can't be blank"
    # ./spec/models/user_spec.rb:19:in `block (2 levels) in <top (required)>'

Finished in 0.02385 seconds (files took 0.55168 seconds to load)
8 examples, 1 failure, 6 pending

Failed examples:

rspec ./spec/models/user_spec.rb:15 # User requires a nickname







    RSpec provides to_not and not_to for these types of expectations. They’re interchangeable. I use to_not in the book, since that’s what is commonly used in RSpec’s documentation.




We can also modify the application code, to see how it affects the test. Undo the change we just made to the test (switch to_not back to to), then open the User model and temporarily comment out the nickname validation:



  app/models/user.rb
 1 require "open-uri"
 2 
 3 class User < ApplicationRecord
 4   include Clearance::User
 5 
 6   has_many :recipes, dependent: :destroy
 7   has_many :favorites, dependent: :destroy
 8   has_many :favorite_recipes, through: :favorites, source: :recipe
 9   has_many :comments, dependent: :destroy
10   has_one_attached :avatar
11 
12   # validates :nickname, presence: true, uniqueness: true
13   validates :api_token, presence: true, uniqueness: true
14 
15   before_validation :set_api_token, on: :create
16   before_create :set_avatar
17 
18   # remainder of file omitted ...






Run the specs again. This time, you should again see a failure. We told RSpec that a user with no nickname should be invalid, but our application code didn’t support that.


These are easy ways to verify your tests are working as expected, especially as you progress from testing simple validations to more complex logic, and are testing code that’s already been written. If you don’t see a change in test output, then there’s a good chance that the test is not actually interacting with the code, or that the code behaves differently than you expect.


Now we can use the same approach to test the :email validation.



  spec/models/user_spec.rb
1 it "requires an email" do
2   user = User.new(email: nil)
3 
4   expect(user).to be_invalid
5   expect(user.errors[:email]).to include("can't be blank")
6 end






You may be thinking that these tests are relatively pointless–how hard is it to make sure validations are included in a model? The truth is, they can be easier to omit than you might imagine. More importantly, though, if you think about what validations your model should have while writing tests (ideally, and eventually, in a Test-Driven Development style of coding), you are more likely to remember to include them.


Let’s build on our knowledge so far to write a slightly more complicated test–this time, to check the uniqueness validation on the nickname attribute:



  spec/models/user_spec.rb
 1 it "requires a unique nickname" do
 2   User.create(
 3     nickname: "test",
 4     email: "test1@example.com",
 5     password: "password"
 6   )
 7 
 8   user = User.new(
 9     nickname: "test"
10   )
11 
12   expect(user).to be_invalid
13   expect(user.errors[:nickname]).to include("has already been taken")
14 end






Notice a subtle difference here: In this case, we first persisted a user (calling create on User instead of new) to build our test data, then instantiated a second user as the subject of the actual test. This, of course, requires that the first, persisted user is valid (with a nickname, email, and password) and has the same email address assigned to it. In chapter 4, we’ll look at utilities to streamline this process. In the meantime, run bin/rspec to see the new test’s output.


Now let’s test a more complex validation. To do so, we’ll set aside tests for the User model, and turn to the Recipe model.


Say we want to make sure that users can’t give two of their recipes the same name–the name should be unique within the scope of that user. In other words, I can’t have two recipes named Vegetable Stir Fry, but you and I could each have our own project named Vegetable Stir Fry. How might you test that?


As we did for users, we’ll start by creating a new spec file for the Recipe model:



$ bin/rails g rspec:model recipe






Next, add two examples to the new file. We’ll test that a single user can’t have two recipes with the same name, but two different users can each have a recipe with the same name.



  spec/models/recipe_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe Recipe, type: :model do
 4   it "does not allow duplicate recipe names per user" do
 5     user = User.create(
 6       nickname: "test-user",
 7       email:      "test-user@example.com",
 8       password:   "password"
 9     )
10 
11     category = Category.create(name: "Test Category")
12 
13     user.recipes.create(
14       name: "Test Recipe",
15       category: category
16     )
17 
18     second_recipe = user.recipes.build(
19       name: "Test Recipe",
20     )
21 
22     expect(second_recipe).to_not be_valid
23     expect(second_recipe.errors[:name]).to include("has already been taken")
24   end
25 
26   it "allows two users to share a project name" do
27     user = User.create(
28       nickname: "test-user",
29       email:      "test-user@example.com",
30       password:   "password"
31     )
32 
33     other_user = User.create(
34       nickname: "another-test-user",
35       email:      "another-test-user@example.com",
36       password:   "password"
37     )
38 
39     category = Category.create(name: "Test Category")
40 
41     user.recipes.create(
42       name: "Test Recipe",
43       category: category
44     )
45 
46     second_recipe = other_user.recipes.build(
47       name: "Test Recipe",
48       category: category
49     )
50 
51     expect(second_recipe).to be_valid
52   end
53 end






This time, since the User and Recipe models are coupled via an Active Record relationship, as are the Recipe and Category models, we need to provide a little extra information. In the case of the first example, we’ve got a user to which both recipes are assigned. In the second, the same project name is assigned to two unique recipes, belonging to unique users. Note that, in both examples, we have to create the users, or persist them in the database, in order to assign them to the projects we’re testing. And though it’s not part of what we’re testing here, in order to fulfill the app’s requirement that each recipe belong to a category, we also need to create a category in each of the tests.


Since the Recipe model has the following validation:



  app/models/recipe.rb
validates :name, presence: true, uniqueness: { scope: :user_id }






These new specs will pass without issue. Don’t forget to check your work–try temporarily commenting out the validation, or changing the tests so they expect something different. Do they fail now?


Of course, validations can be more complicated than just requiring a specific scope. Yours might involve a complex regular expression, or a custom validator. Get in the habit of testing these validations–not just the happy paths where everything is valid, but also error conditions. For instance, in the examples we’ve created so far, we tested what happens when an object is initialized with nil values. If you have a validation to ensure that an attribute must be a number, try sending it a string. If your validation requires a string to be four-to-eight characters long, try sending it three characters, and nine.


Testing instance methods


Let’s resume testing the User model now. We’ve got the beginnings of a feature to treat new users differently than users who’ve been around for a little while. Perhaps someday, we might limit the number of recipes or comments a new user can post. For now, we’re just displaying a badge when attributing a recipe to a new user.


To handle this, we’ve got this method in the User class:



  app/models/user.rb
def new_to_site?
  created_at > 1.month.ago
end






We can use the same basic techniques we used for our validation examples to create a passing example of this feature:



  spec/models/user_spec.rb
1 it "indicates a new user" do
2   user = User.new(created_at: Time.now)
3 
4   expect(user.new_to_site?).to be true
5 end






Cool, but what about a user who’s been here for awhile? We should test that, too:



  spec/models/user_spec.rb
1 it "indicates an established user" do
2   user = User.new(created_at: 1.month.ago)
3 
4   expect(user.new_to_site?).to be false
5 end






Not too bad, but let’s tidy these tests up with some matcher magic. Remember earlier in this chapter that we used be_valid and be_invalid as matchers for testing a User object’s validity? We can use be_ on our own methods that return booleans, too!



  spec/models/user_spec.rb
 1 it "indicates a new user" do
 2   user = User.new(created_at: Time.now)
 3 
 4   expect(user).to be_new_to_site
 5 end
 6 
 7 it "indicates an established user" do
 8   user = User.new(created_at: 1.month.ago)
 9 
10   expect(user).to_not be_new_to_site
11 end






Personally, I love this feature of RSpec. I think it makes tests read more like documentation and less like code. If you or your team disagree, there’s nothing wrong with the previous iterations of these tests.


Either way, we’re establishing a pattern for testing: Create test data, then tell RSpec how you expect it to behave. Let’s keep going.


Testing class methods and scopes


Our users can search recipe titles for a provided term. For the sake of demonstration, it’s currently implemented as a scope on the Recipe model:



  app/models/recipe.rb
1 scope :by_word_in_name, ->(query) {
2   where("name LIKE ?", "%#{query}%") if query.present?
3 }






Let’s add another test to recipe_spec to cover this:



  spec/models/recipe_spec.rb
 1 it "finds recipes that contain the search term in their name" do
 2   user = User.create(
 3     nickname: "test-user",
 4     email: "test-user@example.com",
 5     password: "password"
 6   )
 7 
 8   category = Category.create(name: "Test Category")
 9 
10   first_recipe = user.recipes.create(
11     name: "Pepperoni Pizza",
12     category: category
13   )
14 
15   second_recipe = user.recipes.create(
16     name: "Cheese Pizza",
17     category: category
18   )
19 
20   results = Recipe.by_word_in_name("pepperoni")
21 
22   expect(results).to include(first_recipe)
23   expect(results).to_not include(second_recipe)
24 end






The by_word_in_name scope should return a collection of recipes matching the search term, and that collection should only include those recipes–not ones that don’t contain the term.


This test gives us some other things to experiment with: What happens if we flip around the to and to_not variations on the tests? Or add more recipes containing the search term?


Testing all the cases


We’ve tested the happy path–a user searches a term for which we can return results–but what about occasions when the search returns no results? We’d better test that, too. The following spec should do it:



  spec/models/recipe_spec.rb
 1 it "returns an empty collection when no recipes matching the search term are fo\
 2 und" do
 3   user = User.create(
 4     nickname: "test-user",
 5     email: "test-user@example.com",
 6     password: "password"
 7   )
 8 
 9   category = Category.create(name: "Test Category")
10 
11   first_recipe = user.recipes.create(
12     name: "Pepperoni Pizza",
13     category: category
14   )
15 
16   second_recipe = user.recipes.create(
17     name: "Cheese Pizza",
18     category: category
19   )
20 
21   results = Recipe.by_word_in_name("veggie")
22 
23   expect(results).to be_empty
24 end






This spec checks the value returned by Recipe.by_word_in_name("veggie"). Since the resulting collection is empty, the spec passes! We’re testing not just for the ideal results, but also for searches with no results.


More about matchers


We’ve already seen four matchers in action: be_valid, eq, include, and be_empty. First we used be_valid, which is provided by the rspec-rails gem to test a Rails model’s validity. eq and include come from rspec-expectations, installed alongside rspec-rails when we set up our app to use RSpec in the previous chapter.


A complete list of RSpec’s default matchers may be found in the README for the rspec-expectations repository on GitHub. We’ll look at several of these throughout this book. In chapter 8, we’ll take a look at creating custom matchers of our own.


Summary


This chapter focused on testing models, but we’ve covered a lot of other important techniques you’ll want to use in other types of specs moving forward:



  	
Use active, explicit expectations: Use verbs to explain what an example’s results should be. Try to only check for one result per example. (We’ll talk about exceptions to this in a later chapter.)

  	
Test for what you expect to happen, and for what you expect to not happen: Think about both paths when writing examples, and test accordingly.

  	
Test for edge cases: If you have a validation that requires a password be between four and ten characters in length, don’t just test an eight-character password and call it good. A good set of tests would test at four and ten, as well as at three and eleven. (Of course, you might also take the opportunity to ask yourself why you’d allow such short passwords, or not allow longer ones. Testing is also a good opportunity to reflect on an application’s requirements and code.)




With a solid collection of model specs incorporated into your app, you’re well on your way to more trustworthy code. Great work!


Exercises



  New exercises for this edition in progress!










4. DRY enough specs


Have you noticed some redunandcy in the recipe test coverage we’ve written so far?


We create the same four objects in each example (one user, one category, two recipes). Just as in your application code, the DRY principle, or Don’t Repeat Yourself, is commonly used in software development to encourage minimal repetition of code. DRY applies to your tests–with a dose of caution and some exceptions to the rule. Let’s use a few more RSpec features to clean things up.


In this short chapter, we’ll take a look at RSpec’s basic support for organizing specs and reducing duplication. They’ll be useful to have in our toolkit before approaching more complex specs.



    To follow along with the code in this chapter, start with the 03-models folder from the sample code. Refer to the 04-dry-enough folder for the completed code from this chapter. See “Downloading the sample code” from Chapter 1 for download instructions.




Describing contexts in RSpec


RSpec allows us to organize tests into outlines, with one or more levels of nesting. This nesting will help us keep specs readable, and let us begin to clean up some of that redundancy.


Focusing on the specs we just created for the Recipe model, create a describe block within the describe Recipe block, to focus on the search feature. Move the two search-related tests within that block.


The general outline will look like this:



  spec/models/recipe_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe Recipe, type: :model do
 4 
 5   # validation specs ...
 6 
 7   describe "scope by_word_in_name" do
 8     it "finds recipes that contain the search term in their name" do
 9       # example ...
10     end
11 
12     it "returns an empty collection when no recipes matching the search term ar\
13 e found" do
14       # example ...
15     end
16   end
17 end






Running the tests again gives a hint of where the organization is headed:



bin/rspec spec/models/recipe_spec.rb

Recipe
  does not allow duplicate recipe names per user
  allows two users to share a project name
  scope by_word_in_name
    finds recipes that contain the search term in their name
    returns an empty collection when no recipes matching the search term are fo\
und

Finished in 1.95 seconds (files took 0.82094 seconds to load)
4 examples, 0 failures






Notice how the search examples are indented inside the new scope by_word_in_name block? But I don’t like how lengthy the two examples’ names are. We can tidy that up, too.


Let’s break things down further by including a couple of context blocks–one for when we find a match, and one when no match is found:



  spec/models/note_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe Recipe, type: :model do
 4 
 5   # validation specs ...
 6 
 7   describe "scope by_word_in_name" do
 8     context "when a match is found" do
 9       # matching examples ...
10     end
11 
12     context "when no match is found" do
13       # non-matching examples ...
14     end
15   end
16 end






While describe and context are technically interchangeable, I prefer to use them like this. Specifically:



  	
describe outlines general functionality of my class, method, or feature

  	
context outlines a specific state




In this case, we have the state of a search term with matching results selected, and the state with a non-matching search term selected.


With these new context blocks in place, run the specs again to see the refined outline:



bin/rspec spec/models/recipe_spec.rb

Recipe
  does not allow duplicate recipe names per user
  allows two users to share a project name
  scope by_word_in_name
    when a match is found
      returns matching recipes
    when no match is found
      returns an empty collection

Finished in 1.26 seconds (files took 0.5625 seconds to load)
4 examples, 0 failures






Definitely more organized, but there’s still some redundant setup code in each test. We’ll tackle that next.


DRYer test setup and teardown


Let’s finish this round of cleaning up our reorganized spec with the help of a before block. Code inside before is run before code inside individual tests. It’s also scoped within a describe or context block. So in this example, the code in before will run prior to all tests inside the "scope by_word_in_name" block, but not before other examples outside of that describe block. This pseudo-code may help explain:



  spec/models/note_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe Recipe, type: :model do
 4 
 5   before do
 6     # set up test data for all tests in the file
 7   end
 8 
 9   # validation specs ...
10 
11   describe "scope by_word_in_name" do
12     before do
13       # set up extra test data for all tests related to the search scope
14     end
15 
16     context "when a match is found" do
17       # matching examples ...
18     end
19 
20     context "when no match is found" do
21       # non-matching examples ...
22     end
23   end
24 end






Let’s break this down. We’ve got two new before blocks:



  	The first, nested directly within the main describe block for the entire model, runs before all specs in the file. It can be used to create test data to be used by any test within the rest of the file.

  	The second, nested within the scope by_word_in_name block, will run only before specs within that context, so any test data created there will apply to the tests within the context, but not outside.




RSpec’s before hooks are a good way to start recognizing and cleaning up redundancy in your specs. There are other techniques for tidying up redundant test code, but before is probably the most common.


A before block may be run once per example, once per block of examples, or once per run of the entire test suite:



  	
before(:each) runs before each test in a describe or context block. You can use the alias before(:example), if you prefer, or just before as shown in the samples so far. So if a spec file has four tests in it, the before code would run four times.

  	
before(:all) runs once before all tests in a describe or context block. This is aliased as before(:context). This time, the before code would run just once, then our four tests would run.

  	
before(:suite) runs before the entire suite of tests, across all files. It’s typically set up in spec/rails_helper.rb or spec/spec_helper.rb.




before(:all) and before(:suite) can help speed up test runs by isolating expensive test setup to a single run, but they can also lead to pollution across tests. Stick to using before(:each) whenever possible.



    To phrase it another way, if you define a before block as we have here, the code inside the block will run prior to each test. This can be made explicit by calling it with before :each. Use whichever style you and your team prefer. I used to prefer before :each but these days I just use before.




If a spec requires some sort of post-example teardown, like disconnecting from an external service, we can also use an after hook to clean up after the examples. after has the same each, all, and suite options as before. Since RSpec handles cleaning up the database by default, I rarely use after.


Okay, let’s see that full, organized spec:



  spec/models/recipe_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe Recipe, type: :model do
 4   before do
 5     @user = User.create(
 6       nickname: "test-user",
 7       email:      "test-user@example.com",
 8       password:   "password"
 9     )
10 
11     @category = Category.create(name: "Test Category")
12   end
13 
14   it "does not allow duplicate recipe names per user" do
15     @user.recipes.create(
16       name: "Test Recipe",
17       category: @category
18     )
19 
20     second_recipe = @user.recipes.build(
21       name: "Test Recipe",
22     )
23 
24     expect(second_recipe).to_not be_valid
25     expect(second_recipe.errors[:name]).to include("has already been taken")
26   end
27 
28   it "allows two users to share a recipe name" do
29     other_user = User.create(
30       nickname: "another-test-user",
31       email:      "another-test-user@example.com",
32       password:   "password"
33     )
34 
35     @user.recipes.create(
36       name: "Test Recipe",
37       category: @category
38     )
39 
40     second_recipe = other_user.recipes.build(
41       name: "Test Recipe",
42       category: @category
43     )
44 
45     expect(second_recipe).to be_valid
46   end
47 
48   describe "scope by_word_in_name" do
49     before do
50       @first_recipe = @user.recipes.create(
51         name: "Pepperoni Pizza",
52         category: @category
53       )
54 
55       @second_recipe = @user.recipes.create(
56         name: "Cheese Pizza",
57         category: @category
58       )
59     end
60 
61     context "when a match is found" do
62       it "returns matching recipes" do
63         results = Recipe.by_word_in_name("pepperoni")
64 
65         expect(results).to include(@first_recipe)
66         expect(results).to_not include(@second_recipe)
67       end
68     end
69 
70     context "when no match is found" do
71       it "returns an empty collection" do
72         results = Recipe.by_word_in_name("veggie")
73 
74         expect(results).to be_empty
75       end
76     end
77   end
78 end






You may notice one subtle difference in how we set up our test data. After moving setup out of individual tests and into the before block, we need to assign each user to an instance variable. Otherwise, we can’t access them by variable name in the tests.


Just as important, take a look at what we moved to before blocks, and what we left in place. Values that are only necessary to create valid recipes, like a default user and category, can be moved to before safely. Within the describe block for our search-related scope, we can move the recipe creation into the contextual before. But for setup that’s specific to single tests, or for setup that’s particularly useful to understand within a test, it’s generally better to keep that setup within the test. For example, the other_user created for the sake of testing the Recipe model’s name validation, is only relevant to that particular test, so it makes more sense to leave it as-is.



    As a general rule, try to keep test data setup close to where the data will be used. Resist putting a lot of test data setup in a top-level before block. Otherwise, you risk polluting your test suite with unnecessary data. If nothing else, keeping test data setup closer to your actual tests reduces scrolling while reading and understanding your tests in the future. This helps developers rely on the application’s tests as living documentation!




Now, when we run the specs we’ll see a nice outline like this:



~/code/examples/recipes on î‚ 04-dry-enough [!?] $ bin/rspec

Recipe
  does not allow duplicate recipe names per user
  allows two users to share a recipe name
  scope by_word_in_name
    when a match is found
      returns matching recipes
    when no match is found
      returns an empty collection

User
  is valid with an email, password, nickname, and API token
  requires a nickname
  requires a unique nickname
  requires an email
  requires a unique email (PENDING: Not yet implemented)
  requires a password (PENDING: Not yet implemented)
  requires an API token (PENDING: Not yet implemented)
  sets a new user's API token (PENDING: Not yet implemented)

Pending: (Failures listed here are expected and do not affect your suite's stat\
us)

  1) User requires a unique email
    # Not yet implemented
    # ./spec/models/user_spec.rb:44

  2) User requires a password
    # Not yet implemented
    # ./spec/models/user_spec.rb:45

  3) User requires an API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:46

  4) User sets a new user's API token
    # Not yet implemented
    # ./spec/models/user_spec.rb:47


Finished in 0.78232 seconds (files took 0.56317 seconds to load)
12 examples, 0 failures, 4 pending






How DRY is too DRY?


We’ve spent a lot of time in this chapter organizing specs into easy-to-follow blocks. By using describe, context, and before, we’ve sorted test coverage and reduced duplicate setup code. RSpec’s support for DRY code is easy to abuse, though. When setting up test conditions for your examples, it’s become increasingly acceptable to bend the DRY principle in the interest of readability and sustainability. If you find yourself in one of these situations:



  	Scrolling up and down a large spec file in order to see what it is you’re testing

  	Loading too many external support files for your tests (as we’ll explore later in the book)

  	Excessive churn in spec files while working on corresponding application code




consider duplicating your test data setup within smaller describe blocks–or even within examples themselves.


I’m not sure where I first heard about DAMP tests–probably from a software podcast when I listened to them more frequently. When it comes to coding practices, DAMP, or Descriptive And Meaningful Phrases, is essentially the opposite of DRY. Unlike DRY, DAMP promotes readable, maintainble, understandable code–all important traits of a reliable and easy-to-understand test suite.


That said, well-named variables and methods can also go a long way. For example, in the spec above we used @first_recipe and @second_recipe as test recipes. But in some cases, you may want to use variables like @matching_recipe or @recipe_with_no_photo. It depends on what you’re testing, but as a general rule, try to be expressive with your variable and method names!


It may also be tempting to build deep, complexly outlined spec structures using describe and context. There’s no technical limit to how deep you can build an outline. But in practice, a deep outline in a spec file is an indication that the test is too complex–or that the code you’re testing is too complex!


Try to keep your tests no deeper than the example we build here–no deeper than three levels, total. As with any rule, it’s okay to bend as long as you understand the consequences, or have a plan to refactor soon.


Summary


In this chapter, we took our first steps toward keeping tests easy to read and understand. We also touched on the risks of abusing these features. We’ll cover the topics of spec maintenance in more depth in chapter 9, when we explore RSpec’s more advanced code organization features.


Exercises



  New exercises for this edition in progress!










5. Creating meaningful test data


So far we’ve been using the Active Record library built into Rails to create data for our tests. By using Active Record, we can use skills we already have as Rails developers to build out each test’s data requirements. If that’s sufficient for creating meaningful test data for your application, then there’s no need to complicate your test suite with anything more.


As testing scenarios become more complex, though, it sure would be nice to keep test data setup simple, even when scenarios are complex, so we can continue to focus on the test instead of the data. In this chapter we’ll focus on an excellent Ruby gem designed to abstract away the tricky parts of test data creation, a popular gem called factory_bot.


Specifically:



  	We’ll talk about the benefits and drawbacks of using factories as opposed to other tools.

  	Then, we’ll create a basic factory and apply it to some of our existing specs.

  	Following that, we’ll edit our factories to make them even more convenient to use.

  	We’ll look at more advanced factories relying on Active Record associations.

  	Finally, we’ll talk about the risks of taking factory implementation too far in your applications.





    To follow along with the code in this chapter, start with the 04-dry-enough folder from the sample code. Refer to the 05-test-data folder for the completed code from this chapter. See “Downloading the sample code” from Chapter 1 for download instructions.




Factories or fixtures?


By default, Rails provides a means of quickly generating sample data called fixtures. A fixture is a YAML-formatted file which helps create sample data quickly and repeatably. For example, a fixture for our Recipe model might look like



  recipes.yml
 1 pbj:
 2   name: "Peanut butter and jelly sandwich"
 3   category: sandwich
 4   user: aaron
 5   description: "A delicious lunch or snack"
 6   ingredients: "- peanut butter\n- jelly\n- bread"
 7   instructions: "Test instructions for PBJ"
 8 
 9 frozen_pizza:
10   name: "Frozen pizza"
11   category: italian
12   user: dan
13   description: "Test description for pizza"
14   ingredients: "- 1 frozen pizza"
15   instructions: "Follow instructions on frozen pizza label"






Then, by referencing projects(:pbj) in a test, I’ve instantly got a fresh Recipe with all attributes set, including its associated category and user attributes, via their own fixtures.


Pretty nice, right?


In truth, a lot of people prefer fixtures. They are relatively fast, and again, since they ship with Rails anyway, they don’t add another dependency to your application.


But I found fixtures confusing to work with as a beginner. I needed to see the data that were being created in the context of a given test, rather than remember what values were being set in a separate fixture file. In fact, I still prefer this. I like seeing relevant test data inline, as part of the test, to understand what is happening when the test gets run.


Fixtures can also be brittle, and easily broken. So you could spend about as much time maintaining your test data files as you do your tests and application code. Finally, Rails bypasses Active Record when it loads fixture data into your test database. What does that mean? It means that important things like your models’ validations are ignored. In my opinion, this is not ideal, as it does not represent a real-world situation–if you attempted to create that data from a web form or API request, it would fail, right?


For these reasons, when test data setup becomes complex, I reach for factories: Simple, flexible, building blocks for test data. If I had to point to a single component that helped me understand testing more than anything else, it would be factory_bot. It’s a little tricky to understand at first, but I hope relatively simple to use once you’ve got the basics in place.



    Prior to October, 2017, factory_bot was known as Factory Girl.




When used judiciously, factories can keep your tests clean, readable, and realistic. When overused, though, they can lead to slow test runs. The ease of using factories can come with a cost in terms of speed, but I still believe that a slow test is better than no test, especially for beginners.


You can always swap out factories for more efficient approaches later once you’ve got a suite built and are more comfortable with testing.


Installing factory_bot


factory_bot is a new addition to our testing toolkit, so let’s add it to TasteDrivenDishes now:



bundle add factory_bot_rails --version "~> 6.4.3" --group="development, test"






As the gem’s name implies, we’re actually installing factory_bot_rails, which provides Rails integrations for factory_bot itself, kind of like how rspec-rails provides extras for using RSpec in Rails. In other words, you can use factory_bot on its own to test non-Rails Ruby code, though that is outside the scope of this book.


Adding factories to the application


One of the integrations provided by factory_bot_rails is a code generator for building new factories. Let’s use it now, to add a User factory:



$ bin/rails g factory_bot:model user






This adds a new directory inside spec called factories, and within it, a file called users.rb with the following contents:



  spec/factories/users.rb
1 FactoryBot.define do
2   factory :user do
3 
4   end
5 end






Let’s fill in the missing information our new factory needs to be useful, borrowing from the test data we created in chapter 3:



  spec/factories/users.rb
1 FactoryBot.define do
2   factory :user do
3     nickname { "test_user" }
4     email { "test_user@example.com" }
5     password { "password" }
6   end
7 end






Now, inside our tests, we can quickly create a new user by calling FactoryBot.create(:user). The user’s nickname will be test_user. Their email address will be test_user@example.com.


This chunk of code gives us a factory we can use throughout our specs. Essentially, whenever we create test data via FactoryBot.create(:user), that user’s nickname, email address, and password all ready to go.


Although this example’s attributes are all strings, you can pass along whatever an attribute’s data type expects to see, including integers, booleans, and dates. We’ll talk about that more in a few moments.


Let’s make sure everything is wired up correctly. Return to the user_spec.rb file we set up in the previous chapter and add a quick example to it:



  spec/models/user_spec.rb
1 require 'rails_helper'
2 
3 describe User do
4   it "has a valid factory" do
5     expect(FactoryBot.build(:user)).to be_valid
6   end
7 
8   # more specs ...
9 end






With FactoryBot.build, we define a new user in memory, but don’t persist it to the database. The user’s attributes are assigned by the factory. The spec then tests that new user’s validity, with the be_valid matcher introduced in chapter 3.


Compare that to this spec from the previous chapter, which created the test data using Active Record:



it "is valid with a first name, last name, email, and password" do
  user = User.new(
    first_name: "Aaron",
    last_name:  "Sumner",
    email:      "tester@example.com",
    password:   "dottle-nouveau-pavilion-tights-furze",
  )
  expect(user).to be_valid
end






The factory version is more terse, because the details are in a separate file. On the other hand, the Active Record version is self-documenting. We can see what’s required to make the test pass.


In reality, there will be good use cases for both approaches. Sometimes, you’ll need to see the details. Other times, the details can remain tucked away. As you gain experience with testing, you should also gain intuition on when to use each technique. Now, though, for the sake of demonstrating our new tool, we’ll continue using factories.


Let’s revisit the User validation specs from chapter 3. This time, we’ll override an attribute to generate data from factories, but with attributes specific to each test case:



  spec/models/user_spec.rb
it "requires a nickname" do
  user = FactoryBot.build(:user, nickname: nil)

  expect(user).to be_invalid
  expect(user.errors[:nickname]).to include("can't be blank")
end

it "requires an email" do
  user = FactoryBot.build(:user, email: nil)

  expect(user).to be_invalid
  expect(user.errors[:email]).to include("can't be blank")
end






Notice a common pattern in these tests: They both use factory_bot’s build method to instantiate a new, yet non-persisted, User. The first example’s spec assigns user to a User with no nickname assigned. The second follows suit, replacing the factory’s default email with nil. Since our User model validates presence of both nickname and email, both of these examples expect to see errors.


The next spec is a little different, but uses the same basic tools. This time, we only need the user to have a specific created_at value. The test doesn’t need to know about anything else, so we accept what the factory gives us. Then, we’re making sure that the new_to_site? method on the assigned user returns the value we expect.



  spec/models/user_spec.rb
it "indicates a new user" do
  user = FactoryBot.build(:user, created_at: Time.now)

  expect(user).to be_new_to_site
end






However, the next example throws in a minor wrinkle:



  spec/models/user_spec.rb
it "requires a unique nickname" do
  FactoryBot.create(:user, nickname: "test")
  user = FactoryBot.build(:user, nickname: "test")

  expect(user).to be_invalid
  expect(user.errors[:nickname]).to include("has already been taken")
end






In this example, we’re making sure the test object’s nickname attribute is not duplicate data. In order to do this, we need a preliminary User persisted in the database–so before running the expectation, we use FactoryBot.create to first persist a user with the same nickname.



    Remember: Use FactoryBot.build to store a new test object in memory, and use FactoryBot.create to persist it in your application’s test database.




This example highlights one of factory_bot’s benefits. When using create as defined by Active Record to set up test data, we had to include data like password and email–attributes that have no bearing on the test itself, and additional lines of code within the spec that can get in the way. By using a factory, and knowing that the factory is providing a valid User, we only need to specify the attributes that are relevant to the test at hand–in this case, that’s just the nickname value.


Generating unique data with sequences


There’s something wrong with our current User factory. What do you think would happen if we’d written the previous example like this?



  spec/models/user_spec.rb
it "requires a unique nickname" do
  FactoryBot.create(:user)
  user = FactoryBot.build(:user)

  expect(user).to be_invalid
  expect(user.errors[:nickname]).to include("has already been taken")
end






Hmm, the test still passes, because the factory always sets a user’s email address to test_user, unless we tell it to use a different value. This hasn’t been an issue with the specs we’ve written so far, but in cases where we need to add set up multiple users from factories, without directly specifying unique email addresses, we’ll get an exception before the actual test code even has a chance to run. For example:



it "does something with multiple users" do
  user1 = FactoryBot.create(:user)
  user2 = FactoryBot.create(:user)

  expect(true).to be_truthy
end






We get this validation error:



Failures:

  1) User does something with multiple users
    Failure/Error: user2 = FactoryBot.create(:user)

    ActiveRecord::RecordInvalid:
      Validation failed: Email has already been taken, Nickname has already bee\
n taken






factory_bot gives us sequences to handle fields with uniqueness validations like these. A sequence increments and injects a counter into the attribute that needs to be unique, each time it creates a new object from a factory. To use one, create the sequence in the factory:



  spec/factories/users.rb
1 FactoryBot.define do
2   factory :user do
3     sequence(:nickname) { |n| "test_user#{n}" }
4     sequence(:email) { |n| "test_user#{n}@example.com" }
5     password { "password" }
6   end
7 end






See how n gets interpolated into the nickname and email strings? Now, each new user gets a unique, sequential nickname and email address–test_user1@example.com, test_user2@example.com, and so on.


Associations in factories


We’ve already seen how factories can reduce the amount of code in a given test, helping the developer and reader focus on what is important. factory_bot gets more convenient with models that have associations to other models. Let’s create factories for categories and recipes, using the provided generator again.


First, create a factory file for categories. From your command line, type bin/rails g factory_bot:model category, then edit the new file to look like this.



  spec/factories/categories.rb
1 FactoryBot.define do
2   factory :category do
3     sequence(:name) { |n| "Category #{n}" }
4   end
5 end






Nothing new there, but now let’s use this factory inside a recipe factory. Type (bin/rails g factory_bot:model recipe) in your command line, then edit the file to look like:



  spec/factories/recipes.rb
1 FactoryBot.define do
2   factory :recipe do
3     sequence(:name) { |n| "Delicious recipe #{n}" }
4     description { "A great-tasting dish!" }
5     association :category
6     association :user
7   end
8 end






association is a great time-saver compared to Active Record when it comes to test data creation. But let’s pause for a moment for an experiment. What’s actually created with associations? Let’s find out with some temporary code.



  The following examples are here for discussion only, and not included in the book’s sample code.




We’ll use TasteDrivenDishes’s Comment model for this discussion. If you’d like to reproduce the experiment on your own, create the necessary files via bin/rails g rspec:model comment. Then update the new files as follows. First, the factory:



  spec/factories/comments.rb
1 FactoryBot.define do
2   factory :comment do
3     association :user
4     association :recipe
5     comment { "Test comment" }
6   end
7 end






Then the model spec:



  spec/models/comment_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe Comment, type: :model do
 4   it "generates associated data from a factory" do
 5     puts "Before creation:\n\n"
 6     puts "Comments: #{Comment.all.pluck(:id).inspect}"
 7     puts "Recipes: #{Recipe.all.pluck(:id).inspect}"
 8     puts "Users: #{User.all.pluck(:id).inspect}\n"
 9 
10     comment = FactoryBot.create(:comment)
11 
12     puts "\nAfter creation:\n\n"
13     puts "Comments: #{Comment.all.pluck(:id).inspect}"
14     puts "Recipes: #{Recipe.all.pluck(:id).inspect}"
15     puts "Users: #{User.all.pluck(:id).inspect}\n\n"
16 
17     puts "The new comment's recipe is #{comment.recipe.inspect}"
18     puts "The new comment's user is #{comment.user.inspect}\n\n"
19     puts "And the recipe's user is #{comment.recipe.user.inspect}"
20   end
21 end






Wait, we’re not expecting anything–is that allowed? Of course! Tests are a great way to quickly get feedback on your code’s behavior. In this test, let’s check the state of our data before and after creating a new comment from the new factory. What do you think it’ll give us?


Run the test via bin/rspec spec/models/comment_spec.rb and check the output:



$ bin/rspec spec/models/comment_spec.rb

Comment
Before creation:

Comments: []
Recipes: []
Users: []

After creation:

Comments: [1]
Recipes: [1]
Users: [1, 2]

The new comment's recipe is #<Recipe id: 1, name: "Delicious recipe 1", categor\
y_id: 1, description: "A great-tasting dish!", ingredients: nil, instructions: \
nil, created_at: "2024-09-04 00:44:38.925740000 +0000", updated_at: "2024-09-04\
 00:44:38.925740000 +0000", user_id: 2>
The new comment's user is #<User id: 1, created_at: "2024-09-04 00:44:37.931064\
000 +0000", updated_at: "2024-09-04 00:44:38.628795000 +0000", email: "test_use\
r1@example.com", encrypted_password: [FILTERED], confirmation_token: nil, remem\
ber_token: [FILTERED], nickname: "test_user1", api_token: [FILTERED]>

And the recipe's user is #<User id: 2, created_at: "2024-09-04 00:44:38.6669680\
00 +0000", updated_at: "2024-09-04 00:44:38.923514000 +0000", email: "test_user\
2@example.com", encrypted_password: [FILTERED], confirmation_token: nil, rememb\
er_token: [FILTERED], nickname: "test_user2", api_token: [FILTERED]>
  generates associated data from a factory

Finished in 1.07 seconds (files took 1.36 seconds to load)
1 example, 0 failures






That’s interesting–prior to creating content via the factory, we had no comments, recipes, or users in the test database. But after calling the factory, we have one comment, one associated recipe, and two users. Why is that? Take a look at the details of the two users. The user association created a user for the comment. And the recipe association created a recipe for the comment, but the recipe has its own user associated with it. That’s why we have one comment, and one recipe, but two users.


So, why does this matter? In the case of comments, it’s often common for the person who created the comment to be different from the person who created the recipe. But in some cases, you’ll specifically want the same data to be applied to multiple associations. Even if it doesn’t matter from a business standpoint, as in this comment example, careless usage of associations in factories can lead to bloated test data setup, which in turn can lead to slow, brittle tests.


Let’s alter the new factory to keep this from happening. Adjust the user association as shown:



  spec/factories/comments.rb
1 FactoryBot.define do
2   factory :comment do
3     user { recipe.user }
4     association :recipe
5     comment { "Test comment" }
6   end
7 end






Running the test again, we can see a smaller test data footprint:



$ bin/rspec spec/models/comment_spec.rb

Comment
Before creation:

Comments: []
Recipes: []
Users: []

After creation:

Comments: [1]
Recipes: [1]
Users: [1]

The new comment's recipe is #<Recipe id: 1, name: "Delicious recipe 1", categor\
y_id: 1, description: "A great-tasting dish!", ingredients: nil, instructions: \
nil, created_at: "2024-09-04 01:12:03.128648000 +0000", updated_at: "2024-09-04\
 01:12:03.128648000 +0000", user_id: 1>
The new comment's user is #<User id: 1, created_at: "2024-09-04 01:12:02.984011\
000 +0000", updated_at: "2024-09-04 01:12:03.124680000 +0000", email: "test_use\
r1@example.com", encrypted_password: [FILTERED], confirmation_token: nil, remem\
ber_token: [FILTERED], nickname: "test_user1", api_token: [FILTERED]>

And the recipe's user is #<User id: 1, created_at: "2024-09-04 01:12:02.9840110\
00 +0000", updated_at: "2024-09-04 01:12:03.124680000 +0000", email: "test_user\
1@example.com", encrypted_password: [FILTERED], confirmation_token: nil, rememb\
er_token: [FILTERED], nickname: "test_user1", api_token: [FILTERED]>
  generates associated data from a factory

Finished in 0.21028 seconds (files took 0.582 seconds to load)
1 example, 0 failures






One last observation before we conclude our experiment: Before the recipe factory creates the recipe in this test, it must first create any corresponding user and category records. This is true whether the recipe in our test is defined via build or create.


Using factories safely


Factories give us a lot of power as test-driven developers. With a few lines of code, we can quickly generate rich sample data to use when validating our software, without encumbering the actual test with a lot of extra setup code.


However, as with any other power tool, I advise a degree of caution when putting factories to work. As already shown in this chapter, use of factories can lead to unexpected data in tests, or unnecessarily slow test runs.


If you see such issues in your tests, first review that your factories are doing only what they need to do, and nothing more. Be mindful of the default test data your factory generates, and what’s actually needed for your tests to perform. Use FactoryBot.build instead of FactoryBot.create whenever possible, to avoid the performance cost of adding data to the test database. And ask yourself, is a factory even necessary here? If you can set up your test data using your model’s new or create method, you may be able to avoid a factory altogether. Your tests can also mix and match Active Record-generated data and factory-generated data–whatever keeps tests understandable and clean.



  If you’ve had prior exposure to testing, you may be wondering why I haven’t advocated mocks, or doubles at this point. We’ll cover mocking in a future chapter. For now, at least, please try to think of a model’s unit as containing both the Ruby code for the model, and the underlying database table associated with it. Seriously, it makes testing Rails applications much simpler.




Summary


By using factory_bot, we’ve reduced clutter in our specs, and increased our flexibility for creating data to help us test real-life scenarios. The factory_bot features covered in this chapter are the features I use most often, and should get you through almost all testing tasks. But we’ve only scratched the surface–factory_bot has more features we’ll explore later in the book. The factory_bot manual covers even more functionality you may want to explore on your own.


In the meantime, factory_bot will play an important role in testing our next batch of code: The controllers that keep data moving between models and views. That will be the focus of the next chapter.


Exercises



  New exercises for this edition in progress!










6. Testing controllers


The history of testing Rails controllers is long and complicated. We’ll get into some of that history in a moment. If you follow many experts’ suggestions, controllers should be simple and lightweight. Their job is to handle authentication and authorization, marshal requests from a web browser of API client to lower-level code for processing, then return the results back to the browser or client. In theory, such relatively simple code should be perfectly testable with simple tests, right?


In reality, though, the controller layer of many Rails applications I’ve seen (and, unfortunately, contributed to) do much more. It’s far too easy to sneak business logic into controllers–but this makes them more difficult to test with standard controller specs. Maybe as a result, the default Rails testing tools moved towared higher-level tests that are capable of testing controllers’ core responsibilities, while also covering results of misplaced business logic.


Is this a good thing? Like many questions in software engineering, the answer to this one is, it depends. We’ll explore some of the tradeoffs here and in subsequent chapters. In the meantime, let’s take a look at what it takes to test controller code with RSpec in Rails 7.1


We’ll explore the basics of controller testing in this chapter:



  	First, we’ll look at why testing controllers is different from testing models.

  	Then we’ll test some controller actions.

  	Finally, we’ll look at actions that require users to sign in to access.





    To follow along with the code in this chapter, start with the 05-test-data folder from the sample code. Refer to the 06-controllers folder for the completed code from this chapter. See “Downloading the sample code” from Chapter 1 for download instructions.




Basic request specs


Let’s start with our app’s simplest controller. The Home controller has one job: Serve up the application’s home page for people who aren’t yet signed in.



  app/controllers/home_controller.rb
1 class HomeController < ApplicationController
2   def index
3   end
4 end






To create tests for the controller, we’ll use a generator provided by RSpec:



$ bin/rails g rspec:controller home






This creates the following boilerplate:



  spec/requests/home_spec.rb
1 require 'rails_helper'
2 
3 RSpec.describe "Homes", type: :request do
4   describe "GET /index" do
5     pending "add some examples (or delete) #{__FILE__}"
6   end
7 end






Well, that’s interesting. Why would a controller test be added to the spec/requests directory?


When Rails 5.0 was released in 2017, the Rails core team announced that controller tests were being “soft-deprecated” in favor of integration tests. We’ll talk more about integration testing as a concept soon, but for now, just know that integration tests cover more ground than the smaller unit tests we’ve written so far.


There’s nothing preventing us from writing controller specs in Rails 7, and very little has been stated publicly about the state of this soft deprecation since it was announced. But the RSpec team has pushed forward. So rather than creating a spec/controllers file, the rspec:controller generator creates a future-ready request spec.



  In May, 2024, Rails’s creator David Heinemeier Hansson declared in a blog post that “system tests have failed” after realizing the shortcomings of top-heavy test suites that we’ll explore in later chapters. I don’t know what that means for more direct testing of Rails controllers in the long term. For now, we’ll just work with what the frameworks give us.




Truth is, there’s not that much difference between a request spec and a controller spec. We’ll spend the majority of our time in this chapter on the request spec format.


With that said, let’s dig again into the file that the generator gave us:



  spec/requests/home_spec.rb
1 require 'rails_helper'
2 
3 RSpec.describe "Homes", type: :request do
4   describe "GET /index" do
5     pending "add some examples (or delete) #{__FILE__}"
6   end
7 end






We’ve seen describe before. type: :request is new; this is how RSpec knows to treat the tests in the file as request specs (unlike the model specs we’ve explored). But what’s a request spec?


Request specs are our first step into integration testing in RSpec. The model-focused tests we’ve written so far are essentially unit tests, focused on small sections of code. By contrast, an integration test covers broader sections of code, potentially spanning several layers of the application. In fact, the tests we’ll explore in this chapter will include coverage of not just each controller, but also its routes and the models it needs to do its job.


With all that said, let’s write our first request spec! Replace the generator’s starter code with the following:



  spec/requests/home_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Home page", type: :request do
 4   describe "GET /index" do
 5     it "renders the home page" do
 6       get get root_path
 7 
 8       expect(response).to be_successful
 9     end
10   end
11 end






Let’s run it to see what happens. We can focus the test run on just request specs with bin/rspec spec/requests.



Home page
  GET /index
    renders the home page

Finished in 0.07954 seconds (files took 0.57268 seconds to load)
1 example, 0 failures






Pretty boring, right? That’s sort of the point, though. Testing controllers should be boring, because controllers should be boring. They should take some parameters from the browser, pass them off to Ruby objects that do interesting things with them, and then respond back to the browser.


In a perfect world, anyway.


Let’s break the test to make sure things are wired up correctly. A simple way to do this is to change expect(response).to be_successful to expect the response not to be successful:



  spec/requests/home_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Home page", type: :request do
 4   describe "GET /index" do
 5     it "renders the home page" do
 6       get get root_path
 7 
 8       expect(response).to_not be_successful
 9     end
10   end
11 end






Sure enough, it fails!



Home page
  GET /index
    renders the home page (FAILED - 1)

Failures:

  1) Home page GET /index renders the home page
    Failure/Error: expect(response).to_not be_successful
      expected `#<ActionDispatch::TestResponse:0x000000012497dfe0 @mon_data=#<M\
onitor:0x0000000123ef7058>, @mon_data_..._revalidate=>true}, @request=#<ActionD\
ispatch::Request GET "http://www.example.com/" for 127.0.0.1>>.successful?` to \
be falsey, got true
    # ./spec/requests/home_spec.rb:8:in `block (3 levels) in <top (required)>'

Finished in 0.08299 seconds (files took 0.58628 seconds to load)
1 example, 1 failure

Failed examples:

rspec ./spec/requests/home_spec.rb:5 # Home page GET /index renders the home pa\
ge






We could also check for a specific HTTP response code. In this case, we want an actual 200 OK response.



  spec/requests/home_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Home page", type: :request do
 4   describe "GET /index" do
 5     it "renders the home page" do
 6       get root_path
 7 
 8       expect(response).to have_http_status "200"
 9     end
10   end
11 end






That should pass, too. Whether you use be_successful, or the more explicit have_http_status, is up to you, your team, and your controller’s logic. In fact, you could also use have_http_status(:ok)–perhaps a happy medium between the high-level be_successful and the low-level specificity of the actual status response code.


While be_successful is likely enough for testing happy paths, have_http_status makes much more sense for testing code that handles errors and other special conditions.





Before moving on to more complicated controllers, let’s compare this request spec to its analog contoller spec. Yes, even though the RSpec generator didn’t create one, we can still create our own controller specs!


Start by creating a new file at spec/controllers/home_controller_spec.rb. Then add the following to it:



  spec/controllers/home_controller_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe HomeController, type: :controller do
 4   describe "GET#index" do
 5     it "renders the home page" do
 6       get :index
 7 
 8       expect(response).to be_successful
 9     end
10   end
11 end






Did you notice how similar this is to the request spec we’ve been working with so far? In fact, there are just a few differences between the two files:



  	Following convention, the controller spec describes the HomeController class

  	The new spec’s type value is controller.

  	We’ve edited the nested describe block’s description to GET#index to follow controlller testing convention of VERB#action, but this is optional.

  	Finally, we replaced the get request to a Rails route helper to the HTTP path to the :index action. Controller specs test controller code in isolation from the Rails router.




So, which should you use?


I often tell people struggling with Rails, if you’re fighting the framework, you’re doing it wrong. Rails really does work best when you conform to its conventions, even when you don’t agree with them.


RSpec is a framework, too–and while it’s not quite as opinionated as Rails, it’s maintained by a team of developers much smarter than me. If they’re telling me that a controller should be tested via a request spec, I’m going to follow that advice. So going forward, that’s how we’ll test our controllers in the TasteDrivenDishes app.


Testing user authentication


HomeController is an outlier in our app–it’s the only one that doesn’t require a user to sign in with an email address and password. Let’s try testing a controller that does require login. Recipes are central to TasteDrivenDishes’s functionality; let’s tackle the recipes controller next.


To start, create a new request spec file for the Recipes controller, again using the provided generator (bin/rails g rspec:controller recipes). We can start by adding the same style of tests from requests/home_spec.rb to the new file:



  spec/requests/recipes_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Recipes", type: :request do
 4   describe "GET /index" do
 5     it "redirects guest to sign-in" do
 6       get recipes_path
 7 
 8       expect(response).to be_successful
 9     end
10   end
11 end






Let’s run it and see what we get:



Recipes
  GET /index
    redirects guest to sign-in (FAILED - 1)

Failures:

  1) Recipes GET /index redirects guest to sign-in
    Failure/Error: expect(response).to be_successful #redirect_to sign_in_path
      expected `#<ActionDispatch::TestResponse:0x0000000129551ea8 @mon_data=#<M\
onitor:0x000000012acf93f8>, @mon_data_...ache=>true}, @request=#<ActionDispatch\
::Request GET "http://www.example.com/recipes" for 127.0.0.1>>.successful?` to \
be truthy, got false
    # ./spec/requests/recipes_spec.rb:8:in `block (3 levels) in <top (required)\
>'






Hmm, why does it fail? Maybe the be_successful matcher is too vague. Let’s try expect(response).to have_http_status(:ok) and run again:



Recipes
  GET /index
    redirects guest to sign-in (FAILED - 1)

Failures:

  1) Recipes GET /index redirects guest to sign-in
    Failure/Error: expect(response).to have_http_status(:ok)
      expected the response to have status code :ok (200) but it was :found (30\
2)
    # ./spec/requests/recipes_spec.rb:9:in `block (3 levels) in <top (required)\
>'

Finished in 0.02814 seconds (files took 0.60178 seconds to load)
1 example, 1 failure

Failed examples:

rspec ./spec/requests/recipes_spec.rb:5 # Recipes GET /index redirects guest to\
 sign-in






Ah, of course! We require users to sign in before viewing the endpoint–Rails is doing its job and redirecting, with a 302 HTTP response. We can modify the test accordingly:



  spec/requests/recipes_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Recipes", type: :request do
 4   describe "GET /index" do
 5     it "redirects guest to sign-in" do
 6       get recipes_path
 7 
 8       expect(response).to redirect_to sign_in_path
 9     end
10   end
11 end






Run the test again to see it pass! This example shows a new matcher, redirect_to, that’s accessible from request specs (and other integration-level tests, as we’ll see in later chapters). Now let’s add coverage for a user who’s signed in already–they shouldn’t be redirected, they should just see the recipes page. Here’s the new test:



  spec/requests/recipes_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Recipes", type: :request do
 4   describe "GET /index" do
 5     # Previous test omitted ...
 6 
 7     it "displays recipes list to authenticated user" do
 8       get recipes_path(as: FactoryBot.create(:user))
 9 
10       expect(response).to have_http_status(:ok)
11     end
12   end
13 end






TasteDrivenDishes uses the Clearance authentication library to handle user sign-in and sign-up. Many Rails applications use Devise for this functionality, or rely on custom sign-in systems. Rails 8 will (finally) have this built into the framework.


I used Clearance for this application because it’s simple, and because it provides great support or testing. In this example, we’re using Clearance middleware to quickly authenticate a test user in the context of the test. The line get recipes_path(as: FactoryBot.create(:user)) first creates a test user via the factory we wrote in a previous chapter. Then, it passes that to recipes_path via the middleware to simulate sign-in.


For the middleware to do its job, we need to enable it in config/environments/test.rb. Inside the Rails.application.configure block, add the line config.middleware.use Clearance::BackDoor:



  config/environments/test.rb
1 require "active_support/core_ext/integer/time"
2 
3 Rails.application.configure do
4   # Other configs omitted ...
5 
6   config.middleware.use Clearance::BackDoor
7 end






Run the test to see it pass!



    If you’re using not using Clearance in your application, consult your authentication library’s documentation for recommendations on simulating a successful login in tests. You may need to create it yourself. For example, if you’re using Rails’s built-in has_secure_password, you can try creating your own helper method:


  
  # roll your own ....
  def sign_in(user)
    cookies[:auth_token] = user.auth_token
  end




  



Before we continue, let’s do a tiny bit of organization in this spec. Our tests can be sorted into to contexts–one as a guest, and one as a logged-in user:



  spec/requests/recipes_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Recipes", type: :request do
 4   describe "GET /index" do
 5     context "as a guest" do
 6       it "redirects to sign-in" do
 7         get recipes_path
 8 
 9         expect(response).to redirect_to sign_in_path
10       end
11     end
12 
13     context "as an authenticated user" do
14       it "displays recipes list to authenticated user" do
15         get recipes_path(as: FactoryBot.create(:user))
16 
17         expect(response).to have_http_status(:ok) # or be_successful
18       end
19     end
20   end
21 end






And here are the results, in RSpec’s documentation format. Notice how they’re listed in a nice outline?



Recipes
  GET /index
    as a guest
      redirects to sign-in
    as an authenticated user
      displays recipes list to authenticated user

Finished in 0.3108 seconds (files took 0.59506 seconds to load)
2 examples, 0 failures






Testing user authorization


We can use this same technique to test TasteDrivenDishes’ authorization–can the logged-in user do what they’re trying to do? In RecipesController, this is first handled by line 3:



  app/controllers/recipes_controller.rb
before_action :set_recipe, except: %i[ index show new create ]






And then, in the private set_recipe method:



  app/controllers/recipes_controller.rb
  def set_recipe
    @recipe = current_user.recipes.find(params[:id])
  end






By relying on Rails conventions, the app will respond with a 404 error if the signed-in user is trying to load the edit route for a recipe they don’t own. Let’s add some new coverage for this behavior.


Add a new describe block and some context blocks inside:



  spec/requests/recipes_spec.rb
 1 require 'rails_helper'
 2 
 3 RSpec.describe "Recipes", type: :request do
 4   # index tests here ...
 5 
 6   describe "GET /edit" do
 7     context "as a guest" do
 8       it "redirects to sign-in" do
 9         recipe = FactoryBot.create(:recipe)
10 
11         get edit_recipe_path(recipe)
12 
13         expect(response).to redirect_to sign_in_path
14       end
15     end
16 
17     context "as the owner of this recipe" do
18       it "displays recipe edit form" do
19         user = FactoryBot.create(:user)
20         recipe = FactoryBot.create(:recipe, user: user)
21 
22         get edit_recipe_path(recipe, as: user)
23 
24         expect(response).to be_successful
25       end
26     end
27 
28     context "as a user who is not the owner of this recipe" do
29       it "returns a 404" do
30         user = FactoryBot.create(:user)
31         recipe = FactoryBot.create(:recipe)
32 
33         get edit_recipe_path(recipe, as: user)
34 
35         expect(response).to have_http_status(:not_found)
36       end
37     end
38   end
39 end






In this describe block, we’ve tested the following behaviors for the recipe’s edit form:



  	Guests (users who have not signed in) get redirected to the sign-in page

  	Users who have signed in and who own the recipe in question can access the edit form

  	Users who are signed in but are not the owner of the recipe can’t access the edit form




Take a look at the tests in the second two contexts in particular. Pay attention to how the data are being created for each test, then used to exercise the controller code (again, by using Rails routing helpers). And in the final test, we’ve got the now-familiar have_http_status matcher, checking for a value of :not_found. Again, if you’d prefer, you can use have_http_status("404")–that’s up to you and your team.


If you haven’t tried them already, run the new tests to see them pass.


Testing user input


We’ve only used the GET HTTP verb in our request tests so far. Of course, users may also interact with the controller via POST, PATCH, or DESTROY requests. Let’s add an example of each, starting with a POST on the create action. We’ll make sure signed-in users can add new recipes, and guests are denied access to the action.


Start with a new describe block for the action, and context blocks for users who are signed in and users who are not:



  spec/requests/recipes_spec.rb
 1 describe "POST /create" do
 2   context "as a guest" do
 3     it "redirects to sign-in" do
 4       recipe_attributes = FactoryBot.attributes_for(:recipe,
 5         category_id: FactoryBot.create(:category).id
 6       )
 7 
 8       post recipes_path params: { recipe: recipe_attributes }
 9 
10       expect(response).to redirect_to sign_in_path
11     end
12   end
13 
14   context "as an authenticated user" do
15     it "redirects to the user's new recipe" do
16       user = FactoryBot.create(:user)
17       recipe_attributes = FactoryBot.attributes_for(:recipe,
18         category_id: FactoryBot.create(:category).id
19       )
20 
21       post recipes_path(as: user),
22         params: { recipe: recipe_attributes }
23 
24       expect(response).to redirect_to recipe_path(user.recipes.last)
25     end
26   end
27 end






The "as a guest" context is similar to the tests we wrote earlier for the index and edit actions, but we’re passing params via POST. But did you notice some other differences?


First, we’ve used factory_bot’s attributes_for method to create a Hash of attributes for a recipe object. Since a valid recipe requires a category_id, we’ve got to include that as well, since attributes_for won’t handle this for us. To make sure we’re using a valid category_id, we use FactoryBot.create to save a category to the database, then grab its id to include in the hash.


With that in place, our code generates the following hash:



{:name=>"Delicious recipe 1", :description=>"A great-tasting dish!", :category_\
id=>1}






Then, we pass the hash as params to the controller, using a POST call to the recipes_path route helper. Finally, we check the results of the controller code: If the user is signed in, then it redirects to the new recipe, but if they’re not, then it asks them to sign in first.


Here’s a look at testing the update action. As with the corresponding edit action we’ve already explored, we’ve got a few scenarios to cover. The tests are getting a little more complicated, but they build upon concepts you’ve already read about in this chapter.



  	A user can update their own project.

  	But they can’t update a project owned by somebody else.

  	Guests can’t update any projects.




Let’s start with the authorized user spec. This should ensure that a signed-in user who’s also the owner of the recipe being edited can update it.



  spec/requests/recipes_spec.rb
 1 describe "PATCH /update" do
 2   context "as the owner of this recipe" do
 3     it "updates the recipe" do
 4       user = FactoryBot.create(:user)
 5       recipe = FactoryBot.create(:recipe, user: user, name: "Old name")
 6       recipe_attributes = FactoryBot.attributes_for(:recipe,
 7         name: "New name",
 8         category_id: FactoryBot.create(:category).id
 9       )
10 
11       patch recipe_path(recipe, as: user),
12         params: { recipe: recipe_attributes }
13 
14       expect(response).to redirect_to recipe_path(recipe)
15       expect(recipe.reload.name).to eq "New name"
16     end
17   end






This is one of the longer tests we’ve added to TasteDrivenDishes yet, so let’s break down what’s here:



  	We start by setting up test data: The user to simulate signing in as, a persisted recipe belonging to that user, and attributes to use for updating that recipe. Note, the new attributes explicitly include an updated name for the recipe for the purpose of the test.

  	Next, we submit an HTTP PATCH request to the application, again using Clearance’s as: user helper to ensure we’re doing so as our test user. We pass two additional values to the recipe_path route helper: The original recipe, and the new parameters.

  	Finally, we validate that the application redirects the user to the updated recipe, and that the reloaded recipe’s name has indeed been updated.




Why do we need to reload the recipe? Since we already set the recipe variable in the test as the original recipe, we’ve got to call reload on it to grab the updated name attribute from the database. Otherwise, the original name will still apply. Try this for yourself–temporarily remove the reload call from the last expect, re-run the test, and see what happens.


Now let’s look at an unauthorized user’s access to updating a project:



  spec/requests/recipes_spec.rb
 1 context "as a user who is not the owner of this recipe" do
 2   it "does not update the recipe" do
 3     user = FactoryBot.create(:user)
 4     recipe = FactoryBot.create(:recipe, name: "Old name")
 5     recipe_attributes = FactoryBot.attributes_for(:recipe,
 6       name: "New name",
 7       category_id: FactoryBot.create(:category).id
 8     )
 9 
10     patch recipe_path(recipe, as: user),
11       params: { recipe: recipe_attributes }
12 
13     expect(response).to have_http_status(:not_found)
14     expect(recipe.reload.name).to eq "Old name"
15   end
16 end






This test is similar to the previous one. This time, the setup is slightly different–rather than setting the test recipe’s user to the user we’ve created for the test, we let the factory create a new, separate User to own the recipe. The patch is the same as the previous test, but the expected outcomes are different. First, as with the corresponding edit test, we’ve ensured that the user gets a 404 response from the application. Next, we confirm that the recipe object’s original name attribute is still Old name.


After all that, the guest context is comparatively simple:



  spec/controllers/projects_controller_spec.rb
 1 context "as a guest" do
 2   it "redirects to sign-in" do
 3     recipe = FactoryBot.create(:recipe, name: "Old name")
 4     recipe_attributes = FactoryBot.attributes_for(:recipe,
 5       name: "New name",
 6       category_id: FactoryBot.create(:category).id
 7     )
 8 
 9     patch recipe_path(recipe),
10       params: { recipe: recipe_attributes }
11 
12     expect(response).to redirect_to sign_in_path
13     expect(recipe.reload.name).to eq "Old name"
14   end
15 end






Just a couple of differences here: First, the patch request doesn’t include the as: user helper, and we didn’t even need to create a test user for the test. Second, rather than resulting in a 404, the simulated user is redirected to TasteDrivenDishes’ sign-in page.


We’ve got one more action that accepts user input. Let’s turn our attention to the destroy action. Similarly to update, we want authorized users to be able to delete their own projects, but not those owned by other users. Guests should not be allowed access at all.



  spec/requests/recipes_spec.rb
 1 describe "DELETE /destroy" do
 2   context "as a guest" do
 3     it "redirects to sign-in" do
 4       recipe = FactoryBot.create(:recipe)
 5 
 6       expect {
 7         delete recipe_path(recipe)
 8       }.to_not change(Recipe, :count)
 9 
10       expect(response).to redirect_to sign_in_path
11     end
12   end
13 
14   context "as the owner of this recipe" do
15     it "deletes the recipe" do
16       user = FactoryBot.create(:user)
17       recipe = FactoryBot.create(:recipe, user: user)
18 
19       expect {
20         delete recipe_path(recipe, as: user)
21       }.to change(user.recipes, :count).by(-1)
22 
23       expect(response).to redirect_to recipes_path
24     end
25   end
26 
27   context "as a user who is not the owner of this recipe" do
28     it "does not delete the recipe" do
29       user = FactoryBot.create(:user)
30       recipe = FactoryBot.create(:recipe)
31 
32       expect {
33         delete recipe_path(recipe, as: user)
34       }.to_not change(Recipe, :count)
35 
36       expect(response).to have_http_status(:not_found)
37     end
38   end
39 end






The structure for these new tests is really similar to the update action’s coverage. The setup for each is a little different since we don’t need to create new attributes for the action. But in these tests, we’ve introduced a variation of RSpec’s expect method. When expect receives a Ruby block (in our code, that’s the code inside the {}), we can also pass it a change matcher, and tell it what should (or should not) change as a result of running the code within the block. Looking at this concept inside the as the owner of this recipe context, RSpec performs the following tests:



  	Check the count of user.recipes in the database

  	Perform the delete action inside the block

  	Re-check the count of user-recipes to confirm that it’s now one fewer than it was prior to the delete





I find this style of testing really convenient and simple to read. An alternative would be something like



  spec/requests/recipes_spec.rb
 1 context "as the owner of this recipe" do
 2   it "deletes the recipe" do
 3     user = FactoryBot.create(:user)
 4     recipe = FactoryBot.create(:recipe, user: user)
 5 
 6     delete recipe_path(recipe, as: user)
 7 
 8     expect(user.recipes.reload).to_not include(recipe)
 9     expect(response).to redirect_to recipes_path
10   end
11 end






Both approaches are valid! Experiment with the different styles and find what works best for you and your team. We’ll use the expect {} style going forward in the book.


Summary


Wow, we’ve covered a lot in this chapter–pun only slightly intended! Integration testing is great for adding broad, real-world test coverage to Rails applications. With the techniques introduced so far, you’ve got the tools to test code by simulating the steps that real users would take to interact with it. The tests literally cover more code, and more complexity, but are built using the same simple structure we used to test models a few chapters again.


But there’s much more to explore–in the next chapter, we’ll use request specs to test user input errors and non-HTML requests and responses. See you there!


Exercises



  New exercises for this edition in progress!










7. Testing the user interface with feature specs


So far we’ve added a good amount of test coverage to our projects software. We got RSpec installed and configured, set up some unit tests on models and controllers, and used factories to generate test data. Now it’s time to put everything together for integration testing–in other words, making sure those models and controllers all play nicely with other models and controllers in the application. These tests are called feature specs in RSpec. You may also hear them called acceptance tests, or integration tests. They provide evidence that your software as a whole is doing what it’s supposed to. Once you get the hang of them, they can be used to test a wide range of functionality within a Rails application. They may also be used to replicate bug reports from your application’s users.


The good news is you know almost everything you need to know to write solid feature specs–they follow a similar structure you’ve been using in models and controllers, and you can use factory_bot to generate test data for them. In this chapter, we’ll introduce Capybara, an extremely useful Ruby library, to help define steps of a feature spec and simulate real-world use of your application.


In this chapter, we’ll look at the nuts and bolts of an RSpec feature spec:



  	We’ll start with some thoughts on when and why feature specs make sense versus other options.

  	Next, we’ll cover a few additional dependencies to aid in integration testing.

  	Then we’ll look at a basic feature spec.

  	After that, we’ll tackle a slightly more advanced approach, with JavaScript requirements incorporated.

  	Finally, we’ll close with some discussion on best practices for feature specs.





  Chapter updates for Rails 7.1 in progress!










8. Testing the API with request specs


These days, many Rails applications have some sort of external API serving as a backend to a JavaScript-based front-end, native mobile app, or third-party add-ons–either in addition to, or instead of, the type of server-generated user interface we tested in the previous chapter. And since you, the developers consuming your API, and the customers depending on them need it to be reliable, you’ll want to test it!


How to write a robust, programmer-friendly public API is beyond the scope of this book, but testing one isn’t. The good news is, if you’ve gone through the chapters on controller testing and feature testing, you’ve got the basic tools you need to test your API. We’ll talk about:



  	The differences between request specs and feature specs

  	Testing various types of RESTful API requests

  	Replacing controller specs with request specs





  Chapter updates for Rails 7.1 in progress!










9. Keeping specs DRY


If you’ve been applying what you’ve learned so far to your own code, you’re well on your way to a solid test suite. However, we’ve got a lot of repetitive code, so technically, we’re in violation of the Don’t Repeat Yourself (DRY) principle.


Just as you would your application code, you should take opportunities to clean up your test suite. In this chapter, we’ll address that duplication, using tools provided in RSpec to share code across tests. We’ll also look at how a test can be too DRY.


In this chapter, we’ll discuss:



  	Extracting workflows into support modules

  	Using let as an alternative to reusing instance variables in tests

  	Moving common setup into shared contexts

  	Writing custom matchers to augment those provided by RSpec and rspec-rails

  	Aggregating expectations from multiple specs into a single spec

  	Determining what to abstract from a test, and what to keep inline





  Chapter updates for Rails 7.1 in progress!










10. Writing tests faster, and writing faster tests


One of my favorite pieces of programming advice is, “Make it work, make it right, make it fast.” In the first several chapters of this book, we made tests that worked. Then, in chapter 8, we looked at techniques to refactor those tests to reduce duplication. In this chapter, we’ll begin to address the fast part of the adage.


By fast, I mean two things: One, of course, is the amount of time it takes your specs to run. As our app and its test suite grows, running those tests can become excruciatingly slow unless we keep things in check. The goal is to keep the speed reasonable, without sacrificing either the readability afforded us by RSpec, or the peace of mind provided by a robust test suite. The second thing I mean by speed is how quickly you, as a developer, can create meaningful, clear specs.


We’ll touch on both of these aspects in this chapter. Specifically, we’ll cover:



  	RSpec’s options for terse, but clean, syntax for shorter specs

  	Leveraging your favorite code editor to reduce keystrokes

  	Isolating tests from potential performance bottlenecks with mocks and stubs

  	Using tags to filter out slow specs

  	Techniques for speeding up the suite as a whole
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11. Testing the rest


We’re building solid test coverage across the entire project management application now. We’ve tested our models and controllers, and also tested them in tandem with views via feature specs. Our external API also has coverage, via request specs. But we’re missing a few things–what about those file uploads on the Note model, outgoing email, and the geocoding integration? We can test these facets, too!


In this chapter we’ll explore:



  	Testing file uploads.

  	Testing background jobs performed by Active Job.

  	How to test for email delivery.

  	Testing against external web services.
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12. Toward test-driven development


Whew. We’ve come a long way with our project management application. At the beginning of the book, it had the functionality we were after, but zero tests. Now it’s reasonably tested, and we’ve got the skills necessary to go in and plug any remaining holes.


But have we been doing test-driven development?


Strictly speaking, no. The code existed long before we added a single spec. What we’ve been doing is closer to exploratory testing–using tests to better understand the application. To legitimately practice TDD, we’ll need to change our approach–tests come first, then the code to make those tests pass, then refactoring to make our code more resilient for the long haul. Along the way, we use tests to inform coding choices, in an effort to produce bug-free software that may be updates in the future, as new requirements arise.


Let’s try TDD now in our sample application!
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13. Parting advice


You’ve done it! If you’ve been adding tests to your application as you worked through the patterns and techniques outlined in this book, you should have the beginnings of a well-tested Rails application. I’m glad you’ve stuck with it this far, and hope that by now you’re not only comfortable with tests, but maybe even beginning to think like a true test-driven developer, and using your specs to influence your applications’ actual under-the-hood design. And dare I say, you might even find this process fun!


To wrap things up, here are a few things to keep in mind as you continue down this path:


Practice testing the small things


Diving into TDD through complex new features is probably not the best way to get comfortable with the process. Focus instead on some of the lower-hanging fruit in your application. Bug fixes and basic instance methods are often straightforward tests, usually requiring a little bit of setup and a single expectation. Just remember to write the spec before tackling the code!


Be aware of what you’re doing


As you’re working, think about the processes you’re using. Take notes. Have you written a spec for what you’re about to do? Does the spec cover edge cases and fail states? Keep a checklist handy as you work, making sure you’re covering what needs to be covered as you go.


Short spikes are OK


Test-driven development doesn’t mean you can only write code once it’s got a test to back it. It means you should only write production code after you’ve got the specs. Spikes are perfectly fine! Depending on the scope of a feature, I’ll often spin up a new Rails application or create a temporary branch in Git to tinker with an idea. I’ll typically do this when I’m experimenting with a library or some relatively wholesale change.


For example, I once worked on a data mining application in which I needed to completely overhaul the application’s model layer, without adversely affecting the end user interface. I knew what my basic model structure would look like, but I needed to tinker with some of the finer points to fully understand the problem. By spiking this in a standalone application, I was free to hack and experiment within the scope of the actual problem I’m trying to solve–then, once I’d determined that I understood the problem and have a good solution for it, I opened up my production application, wrote specs based on what I learned in my tests, then wrote code to make those specs pass.


For smaller-scale problems I’ll work in a feature branch of the application, doing the same type of experimentation and keeping an eye on which files are getting changed. Going back to my data mining project, I also had a feature to add involving how users would view already-harvested data. Since I already had the data in my system, I created a branch in Git and spiked a simple solution to make sure I understood the problem. Once I had my solution, I removed my temporary code, wrote my specs, and then systematically reapplied my work.


As a general rule, I try to retype my work as opposed to just commenting and uncommenting it (or copying and pasting). I often find ways to refactor or otherwise improve what I did the first time.


Write a little, test a little is also OK


If you’re still struggling with writing specs first, it is acceptable to code, then test; code, then test–as long as the two practices are closely coupled. I’d argue, though, that this approach requires more discipline than just writing tests first. In other words, while I say it’s OK, I don’t think it’s ideal. But if it helps you get used to testing then go for it.


Try to write integration specs first


Once you get comfortable with the basic process and the different levels at which to test your application, it’s time to turn everything upside down: Instead of building model specs and then working up to controller and feature or request specs, you’ll start with feature or request specs, thinking through the steps an end user will follow to accomplish a given task in your application. This is essentially what’s referred to as outside-in testing, and is the general approach we followed in chapter 11.


As you work to make the feature spec pass, you’ll recognize facets that are better-tested at other levels–in the previous chapter, for example, we tested validations at the model level; authorization nuances at the controller level. A good feature spec can serve as an outline for all of the tests pertaining to a given feature, so learning to begin by writing them is a valuable skill to have.


Make time for testing


Yes, tests are extra code for you to maintain, and that extra care takes time. Plan accordingly, as a feature you may have been able to complete in an hour or two before might take a little longer now. This especially applies when you’re getting started with testing. However, in the long run you’ll recover that time by working from a more trustworthy code base.


Keep it simple


If you don’t get some aspects of testing right away–whether it’s integration testing, or mocking and stubbing–don’t worry about it. They require some additional setup and thinking to not just work, but actually test what you need to test. Don’t stop testing the simpler parts of your app, though–building skills at that level will help you grasp more complicated specs sooner rather than later.


Don’t revert to old habits!


It’s easy to get stuck on a failing test that shouldn’t be failing. If you can’t get a test to pass, make a note to come back to it–and then come back to it. Remember, point-and-click testing in your browser will only get slower and more tedious as your application grows. Why not use the time you’ll save on getting better at writing specs?


Use your tests to make your code better


Don’t neglect the Refactor stage of Red-Green-Refactor. Learn to listen to your tests–they’ll let you know when something isn’t quite right in your code, and help you clean house without breaking important functionality.


Sell others on the benefits of automated testing


I still know far too many developers who don’t think they have time to write test suites for their applications. (I even know a few who think that being the only person in the world who understands how a brittle, spaghetti-coded application works is actually a form of job security–but I know you’re smarter than that.) Or maybe your boss doesn’t understand why it’s going to take a little longer to get that next feature out the door.


Take a little time to educate your colleagues. Tell them that tests aren’t just for development; they’re for your applications’ long-term stability and everyone’s long-term sanity. Show them how the tests work–I’ve found that showing off a feature spec with JavaScript dependencies, as we put together in chapter 7, provides a wow factor to help these people understand how the extra time involved in writing these specs is time well-spent.


Keep practicing


Finally, it might go without saying, but you’ll get better at the process with lots of practice. Again, I find toy Rails applications to be great for this purpose–create a new app (blogging app and to-do lists are always popular), and practice TDD as you build a feature set. What determines your features? Whatever testing skill you’re building. Want to get better at specs for email? Make a blog that sends an email digest version to subscribers. If you want to hone your skills at testing external APIs, many services provide free or cheap developer tiers, perfect for practice. Don’t wait for a feature request to arise in a production project–make up your own!


Goodbye, for now


You’ve now got all the tools you need to do basic automated testing in your Rails projects, using RSpec, factory_bot, and Capybara to help. These are the core tools I use daily as a Rails developer, and the techniques I’ve presented here show how I learned to effectively use them to increase my trust in my code. I hope I’ve been able to help you get started with these tools as well.


That’s the end of Everyday Rails Testing with RSpec, but I hope you’ll keep me posted as you work toward becoming a test-driven developer. If you have any comments, insights, suggestions, revelations, complaints, or corrections to make to the book, feel free to send them my way at aaron@everydayrails.com.


I also hope you’ll follow along with new posts at Everyday Rails (https://everydayrails.com/).


Thanks again for reading.








More testing resources for Rails


While not exhaustive, the resources listed below can each play a role in giving you a better overall understanding of Rails application testing. I’ve reviewed them all myself.
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About Everyday Rails


Everyday Rails is a blog about using the Ruby on Rails web application framework to get stuff done as a web developer. It’s about finding the best tools and techniques to get the most from Rails and help you get your apps to production. Visit Everyday Rails at https://everydayrails.com/.
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