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1. Overview

The goal of this document is to provide comprehensive reference documentation for programmers
writing tests, extension authors, and engine authors as well as build tool and IDE vendors.

Translations

This document is also available in  Simplified Chinese .

1.1. What is JUnit 5?

Unlike previous versions of JUnit, JUnit 5 is composed of several different modules from three
different sub-projects.

JUnit 5 = JUnit Platform  + JUnit Jupiter + JUnit Vintage

The JUnit Platform  serves as a foundation for launching testing frameworks on the JVM. It also
defines the TestEngine APl for developing a testing framework that runs on the platform.
Furthermore, the platform provides a Console Launcher to launch the platform from the command
line and build plugins for  Gradle and Maven as well as a JUnit 4 based Runner for running any
TestEngine on the platform.

JUnit Jupiter is the combination of the new  programming model and extension model for writing
tests and extensions in JUnit 5. The Jupiter sub-project provides a TestEngine for running Jupiter
based tests on the platform.

JUnit Vintage provides a TestEngine for running JUnit 3 and JUnit 4 based tests on the platform.

1.2. Supported Java Versions

JUnit 5 requires Java 8 (or higher) at runtime. However, you can still test code that has been
compiled with previous versions of the JDK.

1.3. Getting Help

Ask JUnit 5 related questions on  Stack Overflow or chat with us on Gitter .

2. Installation

Artifacts for final releases and milestones are deployed to Maven Central.

Snapshot artifacts are deployed to SonatypeOs snapshots repository under /org/junit .

2.1. Dependency Metadata


http://sjyuan.cc/junit5/user-guide-cn
https://junit.org/junit5/docs/5.2.0/api/org/junit/platform/engine/TestEngine.html
https://stackoverflow.com/questions/tagged/junit5
https://gitter.im/junit-team/junit5
https://oss.sonatype.org/content/repositories/snapshots
https://oss.sonatype.org/content/repositories/snapshots/org/junit/

2.1.1. JUnit Platform

¥ Group ID : org.junit.platform
¥ Version :1.2.0

¥ Artifact IDs

junit-platform-commons
Internal common library/utilities of JUnit. These utilities are intended solely for usage within
the JUnit framework itself.  Any usage by external parties is not supported. Use at your own
risk!

junit-platform-console

Support for discovering and executing tests on the JUnit Platform from the console. See
Console Launcher for details.

junit-platform-console-standalone
An executable JAR with all dependencies included is provided at Maven Central under the
junit-platform-console-standalone  directory. See Console Launcher for details.

junit-platform-engine
Public API for test engines. See Plugging in Your Own Test Engine  for details.

junit-platform-gradle-plugin
Support for discovering and executing tests on the JUnit Platform using Gradle .

junit-platform-launcher

Public API for configuring and launching test plans!N!typically used by IDEs and build tools.
SeeJUnit Platform Launcher APl  for details.

junit-platform-runner

Runner for executing tests and test suites on the JUnit Platform in a JUnit 4 environment. See
Using JUnit 4 to run the JUnit Platform  for detalils.

junit-platform-suite-api
Annotations for configuring test suites on the JUnit Platform. Supported by the JUnitPlatform
runner and possibly by third-party = TestEngine implementations.

junit-platform-surefire-provider
Support for discovering and executing tests on the JUnit Platform using Maven Surefire .

2.1.2. JUnit Jupiter

¥ Group ID : org.junit.jupiter
¥ Version :5.2.0
¥ Artifact IDs

junit-jupiter-api
JUnit Jupiter API for writing tests and extensions .


https://repo1.maven.org/maven2/org/junit/platform/junit-platform-console-standalone

junit-jupiter-engine
JUnit Jupiter test engine implementation, only required at runtime.

junit-jupiter-params
Support for parameterized tests in JUnit Jupiter.

junit-jupiter-migrationsupport
Migration support from JUnit 4 to JUnit Jupiter, only required for running selected JUnit 4
rules.

2.1.3. JUnit Vintage

¥ Group ID : org.junit.vintage

¥ Version :5.2.0

¥ Artifact ID
junit-vintage-engine

JUnit Vintage test engine implementation that allows to run vintage JUnit tests, i.e. tests
written in the JUnit 3 or JUnit 4 style, on the new JUnit Platform.

2.1.4. Bill of Materials (BOM)

The Bill of Materials POM provided under the following Maven coordinates can be used to ease
dependency management when referencing multiple of the above artifacts using Maven or Gradle.
¥ Group ID : org.junit
¥ Artifact ID : junit-bom

¥ Version :5.2.0

2.1.5. Dependencies

All of the above artifacts have a dependency in their published Maven POMs on the following @API
Guardian JAR.

¥ Group ID : org.apiguardian

¥ Artifact ID : apiguardian-api

¥ Version :1.0.0
In addition, most of the above artifacts have a direct or transitive dependency to the following
OpenTest4JJAR.

¥ Group ID : org.opentest4j

¥ Artifact ID : opentest4;]

¥ Version :1.1.0


https://maven.apache.org/guides/introduction/introduction-to-dependency-mechanism.html#Importing_Dependencies
https://docs.gradle.org/current/userguide/managing_transitive_dependencies.html#sec:bom_import
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2.3. JUnit Jupiter Sample Projects

The junit5-samples repository hosts a collection of sample projects based on JUnit Jupiter and JUnit
Vintage. YouOll find the respective build.gradle and pom.xmlin the projects below.

¥ For Gradle, check out the junit5-jupiter-starter-gradle project.

¥ For Maven, check out the junit5-jupiter-starter-maven project.

3. Writing Tests

A first test case

import static  org.junit.jupiter.api.Assertions.asserteEquals

import org.junit.jupiter.api.Test

class FirstJUnit5Tests {

E

E void myFirstTest () {

E assertEquals (2, 1 + 1);
E }

}

3.1. Annotations

JUnit Jupiter supports the following annotations for configuring tests and extending the framework.

All core annotations are located in the org.junit.jupiter.api

package in the junit-jupiter-api
module.


https://github.com/junit-team/junit5-samples
https://github.com/junit-team/junit5-samples/tree/r5.2.0/junit5-jupiter-starter-gradle
https://github.com/junit-team/junit5-samples/tree/r5.2.0/junit5-jupiter-starter-maven
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/package-summary.html

Annotation
@Test

Description

Denotes that a method is a test method. Unlike JUnit 40s @Tesannotation, this
annotation does not declare any attributes, since test extensions in JUnit

Jupiter operate based on their own dedicated annotations. Such methods are
inherited unless they are overridden .

@ParameterizedTestDenotes that a method is a parameterized test . Such methods are inherited

@RepeatedTest

@TestFactory

@TestInstance

@TestTemplate

@DisplayName

@BeforeEach

@AfterEach

@BeforeAll

@AfterAll

@Nested

@Tag

@Disabled

unless they are overridden .

Denotes that a method is a test template for a
inherited unless they are overridden .

repeated test . Such methods are

Denotes that a method is a test factory for
inherited unless they are overridden .

dynamic tests . Such methods are

Used to configure the test instance lifecycle for the annotated test class. Such
annotations are inherited .

Denotes that a method is a template for test cases designed to be invoked
multiple times depending on the number of invocation contexts returned by
the registered providers . Such methods are inherited unless they are
overridden .

Declares a custom display name for the test class or test method. Such
annotations are not inherited .

Denotes that the annotated method should be executed before each @Test
@RepeatedTest@ParameterizedTestor @ TestFactorymethod in the current class;
analogous to JUnit 40s @Before Such methods are inherited unless they are
overridden .

Denotes that the annotated method should be executed after each @Test
@RepeatedTest@ParameterizedTestor @ TestFactorymethod in the current class;
analogous to JUnit 40s @After. Such methods are inherited unless they are
overridden .

Denotes that the annotated method should be executed before all @Test
@RepeatedTest@ParameterizedTestand @ TestFactorymethods in the current
class; analogous to JUnit 40s @BeforeClass Such methods are inherited (unless
they are hidden or overridden ) and must be static (unless the "per-class" test
instance lifecycle is used).

Denotes that the annotated method should be executed after all @Test
@RepeatedTest@ParameterizedTestand @ TestFactorymethods in the current
class; analogous to JUnit 40s @AfterClass. Such methods are inherited (unless
they are hidden or overridden ) and must be static (unless the "per-class" test
instance lifecycle is used).

Denotes that the annotated class is a nested, non-static test class. @BeforeAll
and @AfterAll methods cannot be used directlyina  @Nestedest class unless
the "per-class" test instance lifecycle is used. Such annotations are not
inherited .

Used to declare tags for filtering tests, either at the class or method level;
analogous to test groups in TestNG or Categories in JUnit 4. Such annotations
are inherited at the class level but not at the method level.

Used to disable a test class or test method; analogous to JUnit 40s @Ignore Such
annotations are not inherited .



Annotation Description

@ExtendWith Used to register custom extensions . Such annotations are inherited .

Methods annotated with @Test @TestTemplate@RepeatedTest@BeforeAll, @AfterAll , @BeforeEachor
@AfterEachannotations must not return a value.

n Some annotations may currently be experimental . Consult the table in
Experimental APIs for details.

3.1.1. Meta-Annotations and Composed Annotations

JUnit Jupiter annotations can be used as meta-annotations . That means that you can define your
own composed annotation that will automatically  inherit the semantics of its meta-annotations.

For example, instead of copying and pasting @Tag("fast") throughout your code base (see Tagging
and Filtering ), you can create a custom composed annotation named @Fasgs follows. @Fastan then
be used as a drop-in replacement for @Tag("fast") .

import java.lang.annotation.ElementType ;
import java.lang.annotation.Retention ;
import java.lang.annotation.RetentionPolicy ;
import java.lang.annotation.Target ;

import org.junit.jupiter.api.Tag ;

({ ElementType TYPE ElementType METHOD
(RetentionPolicy . RUNTIME
@' fast ")
public Fast {

}

3.2. Test Classes and Methods

A test method is any instance method that is directly or meta-annotated with @Test @RepeatedTest
@ParameterizedTest @ TestFactory or @TestTemplateA test class is any top level or static member
class that contains at least one test method.



A standard test class

import static org.junit.jupiter.api.Assertions.fail ;

import org.junit.jupiter.api.AfterAll ;

import org.junit.jupiter.api.AfterEach ;
import org.junit.jupiter.api.BeforeAll ;
import org.junit.jupiter.api.BeforeEach ;
import org.junit.jupiter.api.Disabled ;

import org.junit.jupiter.api.Test ;

class StandardTests {
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static void initAll () {
}

void init () {
}

void succeedingTest() {

}

void failingTest () {
fail ("afailingtest ");

}

(" for demonstration purposes ")
void skippedTest() {
/I not executed

}

void tearDowr() {
}

static void tearDownAll() {

}

Neither test classes nor test methods need to be

public .



3.3. Display Names

Test classes and test methods can declare custom display names!N!with spaces, special characters,
and even emoijis!N!that will be displayed by test runners and test reporting.

import org.junit.jupiter.api.DisplayName ;
import org.junit.jupiter.api.Test ;

(2A special test case ")

class DisplayNameDemp

E
E
E
E }
E
E
E
E }
E
E
E
E }
}

(£ Custom test name containing spaces ")

void testWithDisplayNameContainingSpacey) {

8 it 1)

void testWithDisplayNameContainingSpecialCharacters () {

@)

void testWithDisplayNameContainingEmoji () {

3.4. Assertions

JUnit Jupiter comes with many of the assertion methods that JUnit 4 has and adds a few that lend
themselves well to being used with Java 8 lambdas. All JUnit Jupiter assertions are

in the org.junit.jupiter.api.Assertions class.
import static java.time.Duration.ofMillis ;
import static java.time.Duration.ofMinutes
import static org.junit.jupiter.api.Assertions.assertAll ;
import static org.junit.jupiter.api.Assertions.assertEquals ;
import static  org.junit.jupiter.api.Assertions.assertNotNull ;
import static org.junit.jupiter.api.Assertions.assertThrows ;
import static org.junit.jupiter.api.Assertions.assertTimeout ;
import static org.junit.jupiter.api.Assertions.assertTimeoutPreemptively
import static org.junit.jupiter.api.Assertions.assertTrue ;
import org.junit.jupiter.api.Test ;

class AssertionsDemo {

static methods


https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/Assertions.html
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@Test
void standardAssertions () {
assertequals (2, 2);
assertEquals (4, 4, "The optional assertion message is now the last parameter.

assertTrue ("a < 'b', () -> "Assertion messages can be lazily evaluated --
+ "to avoid constructing complex messages unnecessarily. ");

}

@Test
void groupedAssertions () {
/I In a grouped assertion all assertions are executed, and any
/[ failures will be reported together.
assertAll ("person”,
() -> assertEquals ("John', person. getFirstName()),
() -> assertEquals ("Do¢, person. getLastNamé))

E

@Test
void dependentAssertions() {
/I Within a code block, if an assertion fails the
Il subsequent code in the same block will be skipped.

assertAll ("properties ",
0 ->{
String firstName = person. getFirstName() ;
assertNotNull (firstName);

/I Executed only if the previous assertion is valid.
assertAll ("first name ",
() -> assertTrue (firstName . startsWith ("J")),
() -> assertTrue (firstName . endsWith("n"))
);
b
0 ->A{
/I Grouped assertion, so processed independently
/I of results of first name assertions.
String lastName = person. getLastNamé¢) ;

assertNotNull (lastNamé;

/I Executed only if the previous assertion is valid.
assertAll ("last name",
() -> assertTrue (lastName startsWith ("D")),
() -> assertTrue (lastName endsWith("e"))

E

E
}

@Test
void exceptionTesting () {
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Throwable exception = assertThrows(lllegalArgumentException .class, () -> {
throw new lllegalArgumentException ("a messagé);

D

assertEquals ("a messagé, exception . getMessagé));
}
@Test

void timeoutNotExceeded) {
/I The following assertion succeeds.
assertTimeout (ofMinutes (2), () -> {
/I Perform task that takes less than 2 minutes.
D
}

@Test

void timeoutNotExceededWithResult() {
/I The following assertion succeeds, and returns the supplied object.
String actualResult = assertTimeout (ofMinutes(2), () -> {

n

return "aresult ";

1

assertEquals ("aresult ", actualResult );
}
@Test

void timeoutNotExceededWithMethof)) {
/I The following assertion invokes a method reference and returns an object.
String actualGreeting = assertTimeout (ofMinutes (2), AssertionsDemo: greeting );
assertEquals (" Hello, World! ", actualGreeting );

}

@Test
void timeoutExceeded) {
/I The following assertion fails with an error message similar to:
/I execution exceeded timeout of 10 ms by 91 ms
assertTimeout (ofMillis  (10), () ->{
/I Simulate task that takes more than 10 ms.
Thread sleep (100);
D
}

@Test
void timeoutExceededWithPreemptiveTermination() {
/I The following assertion fails with an error message similar to:
/I execution timed out after 10 ms
assertTimeoutPreemptively (ofMillis (10), () ->{
/I Simulate task that takes more than 10 ms.
Thread sleep (100);
D
}

private static String greeting () {



E return "Hello, World! ":

E }

}
JUnit Jupiter also comes with a few assertion methods that lend themselves well to being used in
Kotlin . All JUnit Jupiter Kotlin assertions are top-level functions in the org.junit.jupiter.api
package.

11


https://kotlinlang.org/
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import
import
import
import
import

org.junit.jupiter.api.Test
org.junit.jupiter.api.assertAll
org.junit.jupiter.api.Assertions.assertEquals
org.junit.jupiter.api.Assertions.assertTrue
org.junit.jupiter.api.assertThrows

class AssertionsKotlinDemo {

E
E
E
E
E
E
E }
E
E
E
e
E
E
E
E )
E
E
E
E
E
E
E
E
E
E
E
E }
E
E
E
E
E
E
E }
}

fun " grouped assertions () {

assertAll ("person”,
{ assertEquals ("John", person. firstName) },
{ assertEquals ("Doé, person.lastName }

fun " exception testing “() {

val exception = assertThrows<lllegalArgumentException > ("Should throw an

xception ") {

throw lllegalArgumentException ("a messagé)

}

assertEquals ("a messagé, exception. message

fun "assertions from a stream () {

assertAll (
"people with name starting with J
people
. stream()
. map{
/[ This mapping returns Stream<() -> Unit>
{ assertTrue (it . firstName . startsWith ("J")) }
}
)

fun "assertions from a collection () {

assertAll (
" people with last name of Doe ",
people. map{ { assertEquals ("Do€, it .lastNameg } }



3.4.1. Third-party Assertion Libraries

Even though the assertion facilities provided by JUnit Jupiter are sufficient for many testing
scenarios, there are times when more power and additional functionality such as matchers are
desired or required. In such cases, the JUnit team recommends the use of third-party assertion
libraries such as Assert], Hamcrest , Truth , etc. Developers are therefore free to use the assertion
library of their choice.

For example, the combination of  matchers and a fluent APl can be used to make assertions more
descriptive and readable. However, JUnit JupiterOs  org.junit.jupiter.api.Assertions class does not
provide an assertThat() method like the one found in JUnit 40s org.junit.Assert  class which accepts
a Hamcrest Matcher. Instead, developers are encouraged to use the built-in support for matchers
provided by third-party assertion libraries.

The following example demonstrates how to use the assertThat() support from Hamcrest in a JUnit
Jupiter test. As long as the Hamcrest library has been added to the classpath, you can statically
import methods such as assertThat() , is() , and equalTo() and then use them in tests like in the
assertWithHamcrestMatcher() method below.

import static org.hamcrest.CoreMatchers.equalTo;
import static org.hamcrest.CoreMatchers.is ;

import static org.hamcrest.MatcherAssert.assertThat ;
import org.junit.jupiter.api.Test ;

class HamcrestAssertionDemof

void assertWithHamcrestMatcher() {
assertThat (2 + 1, is (equalTo(3)));

m M m» [mp

—

Naturally, legacy tests based on the JUnit 4 programming model can continue using
org.junit.Assert#assertThat

3.5. Assumptions

JUnit Jupiter comes with a subset of the assumption methods that JUnit 4 provides and adds a few
that lend themselves well to being used with Java 8 lambdas. All JUnit Jupiter assumptions are static
methods in the org.junit.jupiter.api.Assumptions class.

13


http://joel-costigliola.github.io/assertj/
http://hamcrest.org/JavaHamcrest/
http://google.github.io/truth/
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/Assertions.html
http://junit.org/junit4/javadoc/latest/org/junit/Assert.html#assertThat
http://junit.org/junit4/javadoc/latest/org/hamcrest/Matcher.html
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/Assumptions.html

import static org.junit.jupiter.api.Assertions.assertEquals ;
import static  org.junit.jupiter.api.Assumptions.assumeTrue ;
import static org.junit.jupiter.api.Assumptions.assumingThat ;

import org.junit.jupiter.api.Test ;

class AssumptionsDemd

E @Test

E void testOnlyOnCiServer() {

E assumeTrug"Cl". equals(System getenv("ENVY)));
E I/ remainder of test

E }

E @Test

E void testOnlyOnDeveloperWorkstation () {

E assumeTrug' DEV. equals( System getenv("ENVY)),
E () -> "Aborting test: not on developer workstation ")
E I/ remainder of test

E }

E @Test

E void testinAllEnvironments () {

E assumingThat" CI". equals( System getenv("ENVY)),
E () ->{

E /I perform these assertions only on the CI server
E assertEquals (2, 2);

E D;

E /I perform these assertions in all environments

E assertEquals ("a string ", "astring ");

E }

}

3.6. Disabling Tests

Entire test classes or individual test methods may be disabled via the @Disabledannotation, via one
of the annotations discussed in  Conditional Test Execution , or via a custom ExecutionCondition .

HereOs a@Disabledtest class.

14


https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/Disabled.html

import org.junit.jupiter.api.Disabled ;
import org.junit.jupiter.api.Test ;
class DisabledClassDemof

void testWillBeSkipped () {
}

=~ 1> [Tp [T

And hereOs a test class that contains a @Disabledtest method.

import org.junit.jupiter.api.Disabled ;
import org.junit.jupiter.api.Test ;

class DisabledTestsDemo{

E

E

E void testWillBeSkipped () {
E }

E

E void testWillBeExecuted () {
E }

}

3.7. Conditional Test Execution

The ExecutionCondition extension API in JUnit Jupiter allows developers to either enable or disable a
container or test based on certain conditions programmatically . The simplest example of such a
condition is the built-in  DisabledCondition which supports the @Disabledannotation (see Disabling
Tests). In addition to @Disabled JUnit Jupiter also supports several other annotation-based
conditions in the org.junit.jupiter.api.condition package that allow developers to enable or
disable containers and tests declaratively . See the following sections for details.

Composed Annotations

Note that any of the conditional annotations listed in the following sections may
also be used as a meta-annotation in order to create a custom composed
annotation . For example, the @TestOnMannotation in the @EnabledOnOs demo
shows how you can combine @Testand @EnabledOnOm a single, reusable
annotation.

15


https://github.com/junit-team/junit5/tree/r5.2.0/junit-jupiter-engine/src/main/java/org/junit/jupiter/engine/extension/DisabledCondition.java
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/Disabled.html

3.

A
@

3.

A

Each of the conditional annotations listed in the following sections can only be
declared once on a given test interface, test class, or test method. If a conditional
annotation is directly present, indirectly present, or meta-present multiple times
on a given element, only the first such annotation discovered by JUnit will be used;
any additional declarations will be silently ignored. Note, however, that each
conditional annotation may be used in conjunction with other conditional
annotations in the org.junit.jupiter.api.condition package.

7.1. Operating System Conditions

container or test may be enabled or disabled on a particular operating system via the
EnabledOn@ad @ DisabledOnCannotations.

(MAL
void onlyOnMacdg {
E /..

}

void testOnMag) {
E /..

}

{s LINUX MAQ)
void onLinuxOrMag) {

E /..
}
(WINDOWS
void notOnWindowg {
E /..
}
(ElementType METHQD
(RetentionPolicy . RUNTINE
(MAL
TestOnMad
}

7.2. Java Runtime Environment Conditions

container or test may be enabled or disabled on a particular version of the Java Runtime

Environment (JRE) viathe @EnabledOnJrand @DisabledOnJreannotations.

16


https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/condition/EnabledOnOs.html
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/condition/DisabledOnOs.html
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/condition/EnabledOnJre.html
https://junit.org/junit5/docs/5.2.0/api/org/junit/jupiter/api/condition/DisabledOnJre.html

@Test
@EnabledOnJ(SAVA_B
void onlyOnJavaf) ({
E /..

}

@Test
@EnabledOnJ(4 JAVA_9 JAVA_10})
void onJava90ri1Q) {

E /..

}

@Test
@DisabledOnJreJAVA ¥
void notOnJavaQ) {

E /..

}

3.7.3. System Property Conditions

A container or test may be enabled or disabled based on the value of the namedVM system property
via the @EnabledIfSystemPropertyand @DisabledlfSystemProperty annotations. The value supplied
via the matchesattribute will be interpreted as a regular expression.

@Test
@EnabledIfSystemProperty named= "os.arch", matches= ".*64.* ")
void onlyOn64BitArchitectures () {

E /..
}
@Test

@DisabledlfSystemProperty( named= "ci-server ", matches = "true ")
void notOnCiServer() {
E /..

}

3.7.4. Environment Variable Conditions

A container or test may be enabled or disabled based on the value of the namedenvironment

variable from the underlying operating system via the @EnabledIfEnvironmentVariable and
@DisabledIfEnvironmentVariable annotations. The value supplied via the matches attribute will be

interpreted as a regular expression.
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(named= "ENV, matches = "staging-server ")
void onlyOnStagingServer() {
E /..

}

(named= "ENV, matches = ".*development.* ")
void notOnDeveloperWorkstation() {
E /..

}

3.7.5. Script-based Conditions

JUnit Jupiter provides the ability to either enable or disable a container or test depending on the
evaluation of a script configured via the @Enabledlf or @Disabledlf annotation. Scripts can be
written in JavaScript, Groovy, or any other scripting language for which there is support for the

Java Scripting API, defined by JSR 223.

" Conditional test execution via @Enabledlf and @DisabledIf is currently an
experimental feature. Consult the table in  Experimental APIs for details.

If the logic of your script depends only on the current operating system, the
current Java Runtime Environment version, a particular JVM system property, or a
particular environment variable, you should consider using one of the built-in
annotations dedicated to that purpose. See the previous sections of this chapter for
further detalils.

If you find yourself using the same script-based condition many times, consider
# writing a dedicated ExecutionCondition  extension in order to implement the
condition in a faster, type-safe, and more maintainable manner.
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@Test// Static JavaScript expression.
@EnabledI{"2*3==6 ")

void willBeExecuted () {

E /..

}

@RepeatedTegl0) // Dynamic JavaScript expression.
@DisabledIf("Math.random() < 0.314159")

void mightNotBeExecuted) {

E /..

}

@Test// Regular expression testing bound system property.
@DisabledIf("/32/.test(systemProperty.get('os.arch')) ")

void disabledOn32BitArchitectures () {

E assertFalse (SystemgetProperty ("os.arch"). contains ("32"));

}

@Test

@EnabledI{"'CI' == systemEnvironment.get('"ENV') ")
void onlyOnCiServer() {

E assertTrue ("CI". equals(System getenv("ENY)));

}

@Test// Multi-line script, custom engine name and custom reason.
@EnabledI{value = {

E "load('nashorn:mozilla_compat.js’) ",
E "importPackage(java.time) ",

E

E "var today = LocalDate.now() ",

E "var tomorrow = today.plusDays(1) ",
E "tomorrow.isAfter(today) "

E 1,

E engine = "nashorn’,

E reason = " Self-fulfilling: {result} ")
void theDayAfterTomorrow() {

LocalDate today = LocalDate. now);
E LocalDate tomorrow = today. plusDays(1);
E assertTrue (tomorrow. isAfter (today));

}

b [T

Script Bindings

The following names are bound to each script context and therefore usable within the script. An
accessor provides access to a map-like structure via a simple  String get(String name)  method.

Name Type Description

systemEnvironment accessor Operating system environment variable accessor.



Name Type Description

systemProperty accessor JVM system property accessor.
junitConfiguration  accessor Configuration parameter accessor.
Parameter

junitDisplayName  String Display name of the test or container.
junitTags Set<String> All tags assigned to the test or container.
junitUniqueld String Unique ID of the test or container.

3.8. Tagging and Filtering

Test classes and methods can be tagged via the @Ta@nnotation. Those tags can later be used to
filter test discovery and execution

3.8.1. Syntax Rules for Tags

¥ Atag must not be null or blank.
¥ A trimmed tag must not contain whitespace.
¥ A trimmed tag must not contain ISO control characters.
¥ A trimmed tag must not contain any of the following reserved characters .
", :comma
" (: left parenthesis
" ): right parenthesis
" & ampersand
" | : vertical bar

" I': exclamation point

# In the above context, "trimmed" means that leading and trailing whitespace
characters have been removed.

import org.junit.jupiter.api.Tag X
import org.junit.jupiter.api.Test ;

(d'fast )
@ model")
class TaggingDemd

(0'taxes™)
void testingTaxCalculation () {

}

m > mp [mp

—

20



3.9. Test Instance Lifecycle

In order to allow individual test methods to be executed in isolation and to avoid unexpected side
effects due to mutable test instance state, JUnit creates a new instance of each test class before
executing each test method (see Test Classes and Methods). This "per-method" test instance lifecycle
is the default behavior in JUnit Jupiter and is analogous to all previous versions of JUnit.

Please note that the test class will still be instantiated if a given test method is
# disabled via a condition (e.g., @Disableqd @DisabledOnQ<tc.) even when the "per-
method" test instance lifecycle mode is active.

If you would prefer that JUnit Jupiter execute all test methods on the same test instance, simply
annotate your test class with ~ @TestInstance(Lifecycle.PER_CLASS)When using this mode, a new test
instance will be created once per test class. Thus, if your test methods rely on state stored in
instance variables, you may need to reset that state in @BeforeEaclor @AfterEachmethods.

The "per-class" mode has some additional benefits over the default "per-method" mode. Specifically,

with the "per-class" mode it becomes possible to declare @BeforeAll and @AfterAll on non-static
methods as well as on interface  default methods. The "per-class" mode therefore also makes it
possible to use @BeforeAlland @AfterAll methods in @Nestedest classes.

If you are authoring tests using the Kotlin programming language, you may also find it easier to
implement @BeforeAll and @AfterAll methods by switching to the "per-class" test instance lifecycle
mode.

3.9.1. Changing the Default Test Instance Lifecycle

If a test class or test interface is not annotated with @Testlnstance JUnit Jupiter will use a default
lifecycle mode. The standard default mode is PER_METH®Dwever, it is possible to change the
default for the execution of an entire test plan. To change the default test instance lifecycle mode,
simply set the junit.jupiter.testinstance.lifecycle.default configuration parameter to the name
of an enum constant defined in  Testlnstance.Lifecycle , ignoring case. This can be supplied as a
JVM system property, as a configuration parameter in the LauncherDiscoveryRequestthat is passed to
the Launcher, or via the JUnit Platform configuration file (see Configuration Parameters  for details).

For example, to set the default test instance lifecycle mode to Lifecycle.PER_CLASSyou can start
your JVM with the following system property.

-Djunit.jupiter.testinstance.lifecycle.default=per_class

Note, however, that setting the default test instance lifecycle mode via the JUnit Platform
configuration file is a more robust solution since the configuration file can be checked into a
version control system along with your project and can therefore be used within IDEs and your
build software.

To set the default test instance lifecycle mode to Lifecycle.PER_CLASSvia the JUnit Platform
configuration file, create a file named junit-platform.properties in the root of the class path (e.g.,
src/test/resources ) with the following content.

junit.jupiter.testinstance.lifecycle.default = per_class
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Changing the default test instance lifecycle mode can lead to unpredictable results
and fragile builds if not applied consistently. For example, if the build configures
"per-class" semantics as the default but tests in the IDE are executed using "per-
method" semantics, that can make it difficult to debug errors that occur on the
build server. It is therefore recommended to change the default in the JUnit
Platform configuration file instead of via a JVM system property.

3.10. Nested Tests

Nested tests give the test writer more capabilities to express the relationship among several group

of tests. HereOs an elaborate example.

Nested test suite for testing a stack

import
import
import
import

import
import

import
import
import
import

static
static
static
static

org.junit.jupiter.api.Assertions.assertEquals ;
org.junit.jupiter.api.Assertions.assertFalse ;
org.junit.jupiter.api.Assertions.assertThrows ;
org.junit.jupiter.api.Assertions.assertTrue ;

java.util. EmptyStackException
java.util.Stack

org.junit.jupiter.api.BeforeEach ;
org.junit.jupiter.api.DisplayName ;
org.junit.jupiter.api.Nested ;
org.junit.jupiter.api.Test ;

(2A stack ")

class TestingAStackDemof

E Stack<Object> stack;

E

E (2is instantiated with new Stack() ")
E void isInstantiatedWithNew () {
E new Stack<>();

E }

E

E (2when new)

E class WhenNey

E

E void createNewStacK) {

E stack = new Stack<>();
E }

E

E (%is empty ")

E void isEmpty() {
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assertTrue (stack.isEmpty());

}

@Test
@DisplayNanf&throws EmptyStackException when popped')
void throwsExceptionWhenPoppédd {
assertThrows( EmptyStackException class, () -> stack. pop());

}

@Test
@DisplayNanf&throws EmptyStackException when peeked')
void throwsExceptionWhenPeekdd {
assertThrows( EmptyStackException class, () -> stack. peek));

}

@Nested
@DisplayNan(&after pushing an element ")
class AfterPushing {

String anElement = "an element”;

@BeforeEach
void pushAnElemert) {
stack . push(anElemenj;

}

@Test
@DisplayNan(&it is no longer empty ")
void isNotEmpty() {

assertFalse (stack.isEmpty());

}

@Test
@DisplayNan(&returns the element when popped and is empty ")
void returnElementWhenPoppdd {

assertEquals (anElement stack. pop());

assertTrue (stack . isEmpty());

}

@Test
@DisplayNan(&returns the element when peeked but remains not empty
void returnElementWhenPeekdgd {

assertEquals (anElement stack. peek());

assertFalse (stack.isEmpty());
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Only non-static nested classes (i.e. inner classes) can serve as @Nestedest classes.
Nesting can be arbitrarily deep, and those inner classes are considered to be full
members of the test class family with one exception: @BeforeAll and @AfterAll

# methods do not work by default. The reason is that Java does not allow static
members in inner classes. However, this restriction can be circumvented by
annotating a @Nestedest class with @TestInstance(Lifecycle.PER_CLASS)(see Test
Instance Lifecycle ).

3.11. Dependency Injection for Constructors and
Methods

In all prior JUnit versions, test constructors or methods were not allowed to have parameters (at
least not with the standard  Runnerimplementations). As one of the major changes in JUnit Jupiter,
both test constructors and methods are now permitted to have parameters. This allows for greater
flexibility and enables  Dependency Injection for constructors and methods.

ParameterResolver defines the API for test extensions that wish to ~ dynamically resolve parameters at
runtime. If a test constructor or a @Test @TestFactory @BeforeEach @AfterEach @BeforeAll, or
@AfterAll method accepts a parameter, the parameter must be resolved at runtime by a registered
ParameterResolver.

There are currently three built-in resolvers that are registered automatically.

¥ TestinfoParameterResolver: if a method parameter is of type Testinfo , the
TestinfoParameterResolver will supply an instance of  Testinfo corresponding to the current test
as the value for the parameter. The Testinfo can then be used to retrieve information about the
current test such as the testOs display name, the test class, the test method, or associated tags.
The display name is either a technical name, such as the name of the test class or test method,
or a custom name configured via ~ @DisplayName

Testinfo acts as a drop-in replacement for the  TestNamerule from JUnit 4. The following
demonstrates how to have Testinfo injected into a test constructor, = @BeforeEachmethod, and
@Tesmethod.
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import static org.junit.jupiter.api.Assertions.assertEquals ;
import static org.junit.jupiter.api.Assertions.assertTrue ;

import org.junit.jupiter.api.BeforeEach ;
import org.junit.jupiter.api.DisplayName ;
import org.junit.jupiter.api.Tag ;

import org.junit.jupiter.api.Test ;

import org.junit.jupiter.api.Testinfo ;

(& Testinfo Demo")
class TestinfoDemo {

E TestinfoDemd Testinfo testinfo ) {

E assertEquals (" Testinfo Demao", testinfo . getDisplayNam¢));
E }

E

E void init (Testinfo testinfo ) {

E String displayName = testinfo . getDisplayNamé) ;

E assertTrue (displayName equals("TEST 1) || displayName equals("test2() "));
E }

E

E (ETEST 1)

E (' my-tag")

E void testl (Testinfo testinfo ) {

E assertEquals ("TEST 1, testinfo .getDisplayName));

E assertTrue (testinfo .getTags().contains ("my-tag"));

E }

E

E void test2 () {

E }

}

¥ RepetitionInfoParameterResolver : if a method parameter in a  @RepeatedTest@BeforeEachor
@AfterEachmethod is of type Repetitioninfo , the RepetitioninfoParameterResolver  will supply an
instance of Repetitioninfo . Repetitioninfo can then be used to retrieve information about the
current repetition and the total number of repetitions for the corresponding @RepeatedTest
Note, however, that RepetitioninfoParameterResolver is not registered outside the context of a
@RepeatedTesSeeRepeated Test Examples .

¥ TestReporterParameterResolver: if a method parameter is of type TestReporter, the
TestReporterParameterResolver will supply an instance of TestReporter. The TestReporter can be
used to publish additional data about the current test run. The data can be consumed through
TestExecutionListener .reportingEntryPublished() and thus be viewed by IDEs or included in
reports.

In JUnit Jupiter you should use TestReporter where you used to print information to stdout or
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stderr in JUnit 4. Using @RunWith(JUnitPlatform.class) will even output all reported entries to
stdout .

import java.uti.LHashMap ;

import org.junit.jupiter.api.Test ;
import org.junit.jupiter.api.TestReporter ;

class TestReporterDemo{

E @Test
E void reportSingleValue (TestReporter testReporter ) {
E testReporter . publishEntry ("a key", "avalue");
E }
E @Test
E void reportSeveralValues ( TestReporter testReporter ) {
E HashMagbtring , String > values = new HashMap>() ;
E values. put("user name', "dk38');
E values. put("award year", "1974');
E testReporter . publishEntry (values);
E )}
}
# Other parameter resolvers must be explicitly enabled by registering appropriate

extensions via @ExtendWith

Check out the RandomParametersExtensiofor an example of a custom ParameterResolver. While not
intended to be production-ready, it demonstrates the simplicity and expressiveness of both the
extension model and the parameter resolution process. MyRandomParametersTedemonstrates how
to inject random values into ~ @Tesmethods.
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@ExtendWithRandomParametersExtensiorelass )
class MyRandomParametersTe§t

E @Test
E void injectsinteger (@Randoint i, @Randoint j) {
E assertNotEquals (i, j);
E }
E @Test
E void injectsDouble (@Randodouble d) {
E assertEquals (0.0, d, 1.0);
E }
}
For real-world use cases, check out the source code for the MockitoExtension and the

SpringExtension .

3.12. Test Interfaces and Default Methods

JUnit  Jupiter allows @Test @RepeatedTest @ParameterizedTest @TestFactory @TestTemplate
@BeforeEachand @AfterEachto be declared on interface default methods. @BeforeAll and @AfterAll
can either be declared on static methods in a test interface or on interface default methods if the
test interface or test class is annotated with @TestInstance(Lifecycle.PER_CLASS)(see Test Instance
Lifecycle ). Here are some examples.
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@TestInstance Lifecycle . PER_CLABS
interface  TestLifecycleLogger {

[T

static final Logger LOG= Logger. getLogger( TestLifecycleLogger . class . getNamg));

@BeforeAll
default void beforeAllTests () {
LOGinfo ("Before all tests ");

[T T [mp [Th

}

@AfterAll
default void afterAllTests () {
LOGinfo ("After all tests  ");

> > M mp

}

@BeforeEach
default void beforeEachTest(Testinfo testinfo ) {
LOGinfo (() -> String . format (" About to execute [%s] ",
testinfo . getDisplayNamé)));

T T mp Ty mp

}

@ATfterEach
default void afterEachTest (Testinfo testinfo ) {
LOGinfo (() -> String . format (" Finished executing [%s] ",
testinfo . getDisplayNamé)));

> T mp [mp [m

interface  TestInterfaceDynamicTestsDemo {

E @TestFactory

E default Collection <DynamicTest dynamicTestsFromCollection() {

E return Arrays. asList (

E dynamicTes{( " 1st dynamic test in test interface ", () -> assertTrue (true)),
E dynamicTesi " 2nd dynamic test in test interface ", () -> assertEquals (4, 2
* 2)

E )i

E }

}

@ExtendWittand @Tagan be declared on a test interface so that classes that implement the interface
automatically inherit its tags and extensions. See Before and After Test Execution Callbacks for the
source code of the TimingExtension .
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@'timed")
(TimingExtension. class)
interface TimeExecutionLogger {

}

In your test class you can then implement these test interfaces to have them applied.

class TestinterfaceDemo implements TestLifecycleLogger ,

E TimeExecutionLogger, TestIinterfaceDynamicTestsDemo {
E

E void isEqualValue() {

E asserteEquals (1, 1, "is always equal ");

E }

—

Running the TestInterfaceDemo results in output similar to the following:

;JjunitPlatformTest

INFO example.TestLifecycleLogger - Before all tests

INFO example.TestLifecycleLogger - About to execute [dynamicTestsFromCollection()]
INFO example.TimingExtension - Method [dynamicTestsFromCollection] took 13 ms.
INFO example.TestLifecycleLogger - Finished executing [dynamicTestsFromCollection()]
INFO example.TestLifecycleLogger - About to execute [isEqualValue()]

INFO example.TimingExtension - Method [isEqualValue] took 1 ms.

INFO example.TestLifecycleLogger - Finished executing [isEqualValue()]

INFO example.TestLifecycleLogger - After all tests

Test run finished after 190 ms
3 containers found ]
0 containers skipped |
3 containers started ]
0 containers aborted ]
3 containers successful |
0 containers failed ]
3 tests found ]

0 tests skipped ]

3 tests started ]

0 tests aborted ]

3 tests successful ]
0 tests failed ]

L B e T e T e T e T T T e B B T e B |

BUILD SUCCESSFUL

Another possible application of this feature is to write tests for interface contracts. For example,

you can write tests for how implementations of Object.equals or Comparable.compareTchould
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behave as follows.

public interface Testable <T> {

E T createValue();

}

public interface EqualsContract<T> extends Testable <T> {

E T createNotEqualValue();

E

E default void valueEqualsitself () {

E T value = createValue();

E assertEquals (value, value);

E }

E

E default void valueDoesNotEqualNull() {

E T value = createValue();

E assertFalse (value. equals(null ));

E }

E

E default void valueDoesNotEqualDifferentValue () {
E T value = createValue();

E T differentValue = createNotEqualValue();
E assertNotEquals (value, differentValue );
E assertNotEquals (differentValue , value);
E }

}
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public interface ComparableContrackT extends Comparabl&T>> extends Testable <T> {

m

[T T [T [T [T TP [T T [T [T [T

[T [T [T [T [Ty [T

—

T createSmallerValue ();

default void returnsZeroWhenComparedToltsel{) {
T value = createValue();
assertEquals (0, value.compareTfvalue));

default void returnsPositiveNumberComparedToSmallerValué) {
T value = createValue();
T smallerValue = createSmallerValue ();
assertTrue (value. compareTpsmallerValue) > 0);

default void returnsNegativeNumberComparedToSmallerValfe {
T value = createValue();
T smallerValue = createSmallerValue ();
assertTrue (smallerValue . compareT¢value) < 0);

In your test class you can then implement both contract interfaces thereby inheriting the
corresponding tests. Of course youOll have to implement the abstract methods.

class StringTests implements ComparableContrackString >, EqualsContract <String > {

m [T [T [Ty

m [T [T [T

T [T [T [T

—

public String createValue() {

return "foo";

}

public String createSmallerValue () {
return "bar"; //'b' <'f'in "foo"

}

public String createNotEqualValue() {
return "baz';

}
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# The above tests are merely meant as examples and therefore not complete.

3.13. Repeated Tests

JUnit Jupiter provides the ability to repeat a test a specified number of times simply by annotating a
method with @RepeatedTesand specifying the total number of repetitions desired. Each invocation
of a repeated test behaves like the execution of a regular @Testmethod with full support for the
same lifecycle callbacks and extensions.

The following example demonstrates how to declare a test named repeatedTest() that will be
automatically repeated 10 times.

610)
void repeatedTest() {
E /..

}

In addition to specifying the number of repetitions, a custom display hame can be configured for
each repetition via the nameattribute of the @RepeatedTesainnotation. Furthermore, the display
name can be a pattern composed of a combination of static text and dynamic placeholders. The
following placeholders are currently supported.

¥ {displayName}: display name of the @RepeatedTegnethod
¥ {currentRepetition} : the current repetition count

¥ {totalRepetitions} : the total number of repetitions

The default display name for a given repetition is generated based on the following pattern:
"repetition {currentRepetition} of {totalRepetitions}" . Thus, the display names for individual
repetitions of the previous repeatedTest() example would be: repetition 1 of 10 , repetition 2 of
10, etc. If you would like the display name of the @RepeatedTesmethod included in the name of
each repetition, you can define your own custom pattern or use the predefined
RepeatedTest.LONG_DISPLAY_ NAddttern. The latter is equal to  "{displayName} :: repetition
{currentRepetition} of {totalRepetitions}" which results in display names for individual
repetitions like repeatedTest() :: repetition 1 of 10 , repeatedTest() :: repetition 2 of 10 , etc.

In order to retrieve information about the current repetition and the total number of repetitions
programmatically, a developer can choose to have an instance of Repetitioninfo  injected into a
@RepeatedTest@BeforeEachor @AfterEachmethod.

3.13.1. Repeated Test Examples

The RepeatedTestsDemolass at the end of this section demonstrates several examples of repeated
tests.

The repeatedTest() method is identical to example from the previous section; whereas,
repeatedTestWithRepetitionIinfo()  demonstrates how to have an instance of  Repetitioninfo injected
into a test to access the total number of repetitions for the current repeated test.
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The next two methods demonstrate how to include a custom @DisplayNaméor the @RepeatedTest
method in the display name of each repetition. customDisplayName() combines a custom display
name with a custom pattern and then uses Testinfo to verify the format of the generated display
name. Repeat! is the {displayName} which comes from the @DisplayNamedeclaration, and 1/1 comes
from {currentRepetition}/{totalRepetitions} . In contrast, customDisplayNameWithLongPattern()uses
the aforementioned predefined  RepeatedTest.LONG_DISPLAY_Ngditern.

repeatedTestinGerman() demonstrates the ability to translate display names of repeated tests into
foreign languages!Nlin this case German, resulting in names for individual repetitions such as:
Wiederholung 1 von 5, Wiederholung 2 von 5, etc.

Since the beforeEach() method is annotated with ~ @BeforeEacht will get executed before each
repetition of each repeated test. By having the Testinfo and Repetitioninfo  injected into the
method, we see that itOs possible to obtain information about the currently executing repeated test.
Executing RepeatedTestsDemwith the INFOlog level enabled results in the following output.

INFO: About to execute repetition 1 of 10 for repeatedTest

INFO: About to execute repetition 2 of 10 for repeatedTest

INFO: About to execute repetition 3 of 10 for repeatedTest

INFO: About to execute repetition 4 of 10 for repeatedTest

INFO: About to execute repetition 5 of 10 for repeatedTest

INFO: About to execute repetition 6 of 10 for repeatedTest

INFO: About to execute repetition 7 of 10 for repeatedTest

INFO: About to execute repetition 8 of 10 for repeatedTest

INFO: About to execute repetition 9 of 10 for repeatedTest

INFO: About to execute repetition 10 of 10 for repeatedTest

INFO: About to execute repetition 1 of 5 for repeatedTestWithRepetitionInfo
INFO: About to execute repetition 2 of 5 for repeatedTestWithRepetitioninfo
INFO: About to execute repetition 3 of 5 for repeatedTestWithRepetitioninfo
INFO: About to execute repetition 4 of 5 for repeatedTestWithRepetitioninfo
INFO: About to execute repetition 5 of 5 for repeatedTestWithRepetitionInfo
INFO: About to execute repetition 1 of 1 for customDisplayName

INFO: About to execute repetition 1 of 1 for customDisplayNameWithLongPattern
INFO: About to execute repetition 1 of 5 for repeatedTestinGerman

INFO: About to execute repetition 2 of 5 for repeatedTestinGerman

INFO: About to execute repetition 3 of 5 for repeatedTestinGerman

INFO: About to execute repetition 4 of 5 for repeatedTestinGerman

INFO: About to execute repetition 5 of 5 for repeatedTestinGerman

import static  org.junit.jupiter.api.Assertions.assertEquals ;
import java.util.logging.Logger

import org.junit.jupiter.api.BeforeEach ;
import org.junit.jupiter.api.DisplayName ;
import org.junit.jupiter.api.RepeatedTest ;
import org.junit.jupiter.api.Repetitioninfo ;
import org.junit.jupiter.api.Testinfo ;
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class RepeatedTestsDemé

E private Logger logger = // ...

E

E void beforeEach(Testinfo testinfo , Repetitioninfo repetitioninfo ) {
E int currentRepetition = repetitioninfo . getCurrentRepetition ();
E int totalRepetitions = repetitioninfo . getTotalRepetitions ();

E String methodName testinfo . getTestMethod). get(). getNamé);

E logger . info (String . format (" About to execute repetition %d of %d for %s "o
E currentRepetition , totalRepetitions , methodNamg;

E }

E 610)

E void repeatedTest() {

E ...

E }

E 66)

E void repeatedTestWithRepetitioninfo (Repetitioninfo repetitioninfo ) {
E assertEquals (5, repetitioninfo . getTotalRepetitions ());

E }

E ¢value = 1, name= "{displayName}
{currentRepetition}/{totalRepetitions} ")

E (“Repeat!")

E void customDisplayNamgTestinfo testinfo ) {

E assertEquals (testinfo . getDisplayNamé), "Repeat! 1/1");

E }

E (value = 1, name= RepeatedTest LONG_DISPLAY_NAME
E (4Details... ")

E void customDisplayNameWithLongPatter(iTestinfo testinfo ) {

E assertEquals (testinfo . getDisplayNamé), "Detalls... :: repetition 1 of 1 ");
E }

E c(value =5, name= "Wiederholung {currentRepetition} von

{totalRepetitions} ")
E  void repeatedTestinGermarf) {
...

M M M

}

—

When using the ConsoleLauncheror the junitPlatformTest Gradle plugin with the unicode theme
enabled, execution of RepeatedTestsDemiesults in the following output to the console.
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#3$ RepeatedTestsDemo %

#$ repeatedTest() %

#$ repetition 1 of 10 %

#$ repetition 2 of 10 %

#$ repetition 3 of 10 %

#$ repetition 4 of 10 %

#$ repetition 5 of 10 %

#$ repetition 6 of 10 %

#$ repetition 7 of 10 %

#$ repetition 8 of 10 %

#$ repetition 9 of 10 %

'$ repetition 10 of 10 %

#$ repeatedTestWithRepetitionIinfo(Repetitioninfo) %

& #$ repetition 1 of 5 %

& #$ repetition 2 of 5 %

& #$ repetition 3 of 5 %

& #$ repetition 4 of 5 %

& '$ repetition 5 of 5 %

#3$ Repeat! %

& '$ Repeat! 1/1 %

#$ Details... %

& '$ Detalils... :: repetition 1 of 1 %

'$ repeatedTestinGerman() %
#$ Wiederholung 1 von 5 %
#3$ Wiederholung 2 von 5 %
#$ Wiederholung 3 von 5 %
#3$ Wiederholung 4 von 5 %
'$ Wiederholung 5 von 5 %

RO R0 R RO RO R RO RO RO Ro

RO Ro R0 R0 R0 R0 RO Ro RO RO RO RO RO RO RO RO RO RO R RO RO RO RO RO RO RO Ro

3.14. Parameterized Tests

Parameterized tests make it possible to run a test multiple times with different arguments. They are
declared just like regular @Testmethods but use the @ParameterizedTestannotation instead. In
addition, you must declare at least one  source that will provide the arguments for each invocation
and then consume the arguments in the test method.

The following example demonstrates a parameterized test that uses the @ValueSourcannotation to
specify a String array as the source of arguments.

(Estrings = { "racecar", "radar", "ablewaslerelsawelba " })
void palindromes(String candidate) {
E assertTrue (isPalindrome (candidate));

}

When executing the above parameterized test method, each invocation will be reported separately.
For instance, the ConsoleLauncherwill print output similar to the following.
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palindromes(String) %

#3$ [1] racecar %

#$ [2] radar %

'$ [3] able was | ere | saw elba %

n Parameterized tests are currently an experimental feature. Consult the table in
Experimental APIs for details.

3.14.1. Required Setup

In order to use parameterized tests you need to add a dependency on the junit-jupiter-params
artifact. Please referto Dependency Metadata for details.

3.15. Consuming Arguments

Parameterized test methods typically  consume arguments directly from the configured source (see
Sources of Arguments ) following a one-to-one correlation between argument source index and
method parameter index (see examples in @CsvSource). However, a parameterized test method
may also choose to aggregate arguments from the source into a single object passed to the method
(see Argument Aggregation ). Additional arguments may also be provided by a ParameterResolver
(e.g., to obtain an instance of TestInfo , TestReporter, etc.). Specifically, a parameterized test method
must declare formal parameters according to the following rules.

¥ Zero or more indexed arguments must be declared first.
¥ Zero or more aggregators must be declared next.

¥ Zero or more arguments supplied by a  ParameterResolver must be declared last.

In this context, an indexed argument is an argument for a given index in the Argumentsprovided by
an ArgumentsProvider that is passed as an argument to the parameterized method at the same index

in the methodOs formal parameter list. An  aggregator is any parameter of type ArgumentsAccessoror
any parameter annotated with ~ @AggregateWith

3.15.1. Sources of Arguments

Out of the box, JUnit Jupiter provides quite a few source annotations. Each of the following
subsections provides a brief overview and an example for each of them. Please refer to the JavaDoc
in the org.junit.jupiter.params.provider package for additional information.

@ValueSource

@ValueSourcés one of the simplest possible sources. It lets you specify a single array of literal values
and can only be used for providing a single parameter per parameterized test invocation.

The following types of literal values are supported by @ValueSource

¥ short
¥ byte
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y int

¥ long

¥ float

¥ double

¥ char

¥ java.lang.String

¥ java.lang.Class

For example, the following ~ @ParameterizedTestmethod will be invoked three times, with the values
1, 2, and 3 respectively.

@nts ={ 1, 2, 3})
void testWithValueSource (int argumen) {
E assertTrue (argument > 0 &&argument < 4):

}

@EnumSource

@EnumSourpeovides a convenient way to use  Enuntonstants. The annotation provides an optional
namesparameter that lets you specify which constants shall be used. If omitted, all constants will be
used like in the following example.

(CEmeUnit. class)
void testWithEnumSourcé TimeUnit timeUnit ) {
E assertNotNull (timeUnit);

}

(value = TimeUnit. class, names= { "DAYS "HOURS})
void testWithEnumSourcelnclude( TimeUnit timeUnit ) {
E assertTrue (EnumSetof ( TimeUnit. DAYS TimeUnit. HOURScontains (timeUnit ));

}

The @EnumSourannotation also provides an optional modeparameter that enables fine-grained
control over which constants are passed to the test method. For example, you can exclude names
from the enum constant pool or specify regular expressions as in the following examples.
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(aalue = TimeUnit. class, mode= EXCLUDEhames= { "DAYS "HOURS})
void testWithEnumSourceExcludé TimeUnit timeUnit ) {
E assertFalse (EnumSetof ( TimeUnit. DAYS TimeUnit. HOURScontains (timeUnit ));
E assertTrue (timeUnit . nam¢). length () > 5);

}

(value = TimeUnit. class, mode= MATCH_ALIhames= "~(M|N).+SECONDS$
void testWithEnumSourceRegéximeUnit timeUnit) {

E String name= timeUnit . namé¢);
E assertTrue (namestartsWith ("M) || namestartsWith ("N'));
E assertTrue (nameendsWith(" SECONDS;
}
@MethodSource

@MethodSourcallows you to refer to one or more factory methods of the test class or external
classes. Such factory methods must return a  Stream Iterable , Iterator , or array of arguments. In
addition, such factory methods must not accept any arguments. Factory methods within the test

class must be static unless the test class is annotated with ~ @Testinstance(Lifecycle.PER_CLASS)
whereas, factory methods in external classes must always be static .

If you only need a single parameter, you can return a Streamof instances of the parameter type as
demonstrated in the following example.

¢estringProvider ")
void testWithSimpleMethodSource String argumen) {
E assertNotNull (argumen):

}

static  Streanm<String > stringProvider () {
E return Stream of ("foo", "bar");

}

If you do not explicitly provide a factory method name via @MethodSourgcdUnit Jupiter will search
for a factory method that has the same name as the current @ParameterizedTestmethod by
convention. This is demonstrated in the following example.
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void testWithSimpleMethodSourceHavingNoValugString argumen) {
E assertNotNull (argumen);

}

static  StreanxString > testWithSimpleMethodSourceHavingNoValug) {
E return Stream of("foo", "bar");

}

Streams for primitive types ( DoubleStream IntStream, and LongStrean) are also supported as
demonstrated by the following example.

¢trange")
void testWithRangeMethodSourcéint argumen) {
E assertNotEquals (9, argumen);

}

static IntStream range() {
E return IntStream.range(0, 20).skip (10);

}

If a test method declares multiple parameters, you need to return a collection or stream of
Argumentsinstances as shown below. Note that Arguments.of(Object E ) is a static factory method
defined in the Argumentsinterface.

¢estringIntAndListProvider ")
void testWithMultiArgMethodSource (String str, int num List <String > list ) {
E  assertEquals (3, str.length ());
assertTrue (num>=L && num<=);
assertEquals (2, list .size());

~ T M m

static StreankArguments stringIntAndListProvider () {
return Stream of (
Argumentsof ("foo", 1, Arrays.asList ("a", "b")),
Arguments of ("bar", 2, Arrays.asList ("x", "y"))
);

=~ T [T > [Tp

An external, static factory method can be referenced by providing its fully qualified method name
as demonstrated in the following example.
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package example
import java.util.stream.Stream

import org.junit.jupiter.params.ParameterizedTest ;
import org.junit.jupiter.params.provider.MethodSource ;

class ExternalMethodSourceDemd

@ParameterizedTest

@MethodSour¢®example.StringsProviders#blankStrings ")

void testWithExternalMethodSource (String blankString ) {
/I test with blank string

> > [T [T [T>

class StringsProviders {

static  StreanxString > blankStrings () {
return Stream of("", " ", " \n ");

~ > T Mp

@CsvSource

@CsvSourcallows you to express argument lists as comma-separated values (i.e., String literals).

@ParameterizedTest

@CsvSour¢¢ "foo,1 ", "bar,2 ", "'baz,qux’,3 " })
void testWithCsvSource(String first , int second {
E assertNotNull (first );

E assertNotEquals (0, second;

}

@CsvSourceses a single quote ' as its quote character. See the 'baz, qux' value in the example
above and in the table below. An empty, quoted value " results in an empty String ; whereas, an
entirely empty value is interpreted as a null reference. An ArgumentConversionExceptionis raised if
the target type of a null reference is a primitive type.

Example Input Resulting Argument List
@CsvSource({ "foo, bar" }) "foo" , "bar"
@CsvSource({ "foo, 'baz, qux™}) "foo" , "baz, qux"
@CsvSource({ "foo, "™ }) "foo" ,

@CsvSource({ "foo, " }) "foo" , null

40



@CsvFileSource

@CsvFileSourcelets you use CSV files from the classpath. Each line from a CSV file results in one
invocation of the parameterized test.

¢resources = "/two-column.csv ", numLinesToSkip= 1)
void testWithCsvFileSource (String first , int second {
E assertNotNull (first );
E assertNotEquals (0, second;

}

two-column.csv

Country, reference

Sweden, 1

Poland, 2

"United States of America", 3

In contrast to the syntax used in ~ @CsvSourge@CsvFileSourceuses a double quote "
as the quote character. See the "United States of America” value in the example

# above. An empty, quoted value "™ results in an empty String ; whereas, an entirely
empty value is interpreted as a null reference. An ArgumentConversionExceptionis
raised if the target type of a null reference is a primitive type.

@ArgumentsSource

@ArgumentsSouraean be used to specify a custom, reusable ArgumentsProvider.

(MyArgumentsProviderclass)
void testWithArgumentsSource( String argumen) {
E assertNotNull (argumen);

}

public class MyArgumentsProviderimplements ArgumentsProvider {

public Streank? extends Arguments provideArguments( ExtensionContext context) {
return Stream of ("foo", "bar").magArguments: of);

> I [T mp [mp

3.15.2. Argument Conversion
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