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Book structure


The book is structured as follows:



  	Chapter Testing introduces a classification and provides a general description of a few types of tests, which will then be used throughout the book.

  	Chapter Eclipse gives a brief introduction to the main features of Eclipse so that you can get familiar with its main tools, which will be used throughout the book.

  	Chapter JUnit provides a brief introduction to the main testing framework we will use in the book, JUnit.
We will also start to see a few best practices in writing tests and a few additional testing libraries that can be used with JUnit, like AssertJ.

  	Chapter TDD describes the methodology of Test-Driven Development with a few examples.
We will use this methodology in most parts of the book.

  	Chapter Code coverage introduces the mechanisms of code coverage (showing how many parts of the code are covered by tests) as a possible metric to have some confidence in the quality of our tests.

  	Chapter Mutation Testing introduces a more robust metric for the quality of our tests, using a testing framework, PIT, which automatically mutates a few parts of the code and checks whether our tests detect such changes.

  	Chapter Maven describes the main features of Maven, a system for dependency management and build automation, which we will then use in the rest of the book.

  	Chapter Mocking describes the technique of replacing dependencies of the class under test with “mocked” implementations when writing unit tests. In particular, it provides a few examples using the testing framework Mockito.

  	Chapter Git introduces the main features of the Git Version Control System, which we will then use in the rest of the book, and GitHub, the hosting service for our Git repositories.

  	Chapter Continuous Integration describes the process of Continuous Integration using the free online service GitHub Actions, showing a few examples. The examples in the rest of the book will use this process and this online service.

  	Chapter Docker introduces the main features of the virtualization program Docker, which we will use in the rest of the book for automatically starting and stopping services that are needed by our applications, in particular, during tests.

  	Chapter Integration tests shows how to write integration tests, that is, tests that verify the correct behavior of an application component when integrated with other components and external services.
We will use Docker to start the external services in our tests using the testing framework Testcontainers.
We will also see how to start and stop Docker containers during the Maven build.

  	Chapter UI tests shows how to write both unit and integration tests for verifying the correct behavior of the GUI of an application. In particular, we will use AssertJ Swing for testing a GUI written using the standard Java window toolkit Swing.
We will also sketch how to write tests in the presence of multithreading.

  	Chapter End-to-end tests shows how to write special integration tests, which test the whole application through its user interface. The chapter also shows the use of Cucumber, a BDD testing framework, for writing and implementing tests with high-level specifications, which can be easily understood even by users and clients who are not developers.

  	Chapter Code Quality shows how to use the program SonarQube to detect bugs, vulnerabilities, code smells, and, in general, bad practices in our code.
We will also show how to use such a program on the cloud, using the free service SonarCloud, and how to use it directly in Eclipse using the SonarLint plugin.

  	Chapter Learning tests demonstrates how tests can be used as a learning tool to get familiar with a third-party library or a framework.
In particular, we will learn and use the Dependency Injection framework Google Guice.
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