Testing Android apps using Espresso in Java or Kotlin

Overview

In this tutorial, we will "create” some Ul tests for an Android application using Espresso testing library.

Tests can be written either in Java or Kotlin.

Requirements

gradle 5.6

Android SDK (e.g. v28)
JDK

(optional) Android Studio

Description

For this tutorial, we'll use a basic Espresso example project provided by Google, with minor updates as tracked in this fork.

The Android application is quite simple: it contains two activities, where the main one as an input to change some text along with two buttons that will give
the possibility to change the text in the current activity of in a new one.
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Basic Espresso sample | Basic Espresso sample

Hello Espresso!

type something
CHANGE TEXT

OPEN ACTIVITY AND CHANGE TEXT

new activity

The code related to the previous activities can be found here.
The project contains 2 tests, implemented both in Java and in Kotlin (thus, overall 4 tests although 2 "duplicated").
Tests use the Espresso testing library for Ul-based tests. Espresso comes as part of Android SDK; a brief overview can be found here.

Espresso provides ways of interacting with the Ul and assertions that can be used to perform checks in your tests.

app/src/androidTest/java/com/example/android/testing/espresso/BasicSample/ChangeTextBehaviorTest.java


https://developer.android.com/training/testing/espresso
https://github.com/android/testing-samples/tree/master/ui/espresso/BasicSample
https://github.com/bitcoder/testing-samples/tree/master/ui/espresso/BasicSample
https://github.com/bitcoder/testing-samples/tree/master/ui/espresso/BasicSample/app/src/main/java/com/example/android/testing/espresso/BasicSample
https://developer.android.com/training/testing/espresso
https://developer.android.com/training/testing/espresso/basics

* Copyright 2018, The Android Open Source Project

* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in conpliance with the License.
* You may obtain a copy of the License at

* http://ww. apache. org/licenses/ LI CENSE- 2. 0

* Unless required by applicable law or agreed to in witing, software

* distributed under the License is distributed on an "AS | S" BASIS,

* W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either express or inplied.
* See the License for the specific |anguage governing perm ssions and

* |imtations under the License.

*/

package com exanpl e. androi d. t esti ng. espresso. Basi cSanpl e

import androidx.test.ext.junit.rules.activityScenarioRule

i mport android. app. Activity

i mport androi dx.test.core. app. ActivityScenario

i nport androi dx.test.core.app.|launchActivity

i mport androi dx.test.espresso. Espresso. onVi ew

i mport androi dx.test.espresso. action. Vi ewActions

i nport androi dx.test.espresso.action. Vi ewActions. *

i mport androi dx.test.espresso.assertion. Vi ewAssertions. nat ches
i nport androi dx.test.espresso. nat cher. Vi ewivat chers

i nport androi dx.test.espresso. natcher. Vi ewat chers. wi thld

i mport androi dx.test.espresso. mat cher. Vi emat chers. wi t hText
inport androidx.test.ext.junit.runners. Androi dJUnit4

import androidx.test.filters.LargeTest

import org.junit.Before

inport org.junit.Rule

import org.junit. Test

import org.junit.runner. RunWth

/**
* The kotlin equivalent to the ChangeText Behavi or Test, that

* showcases sinple view natchers and actions |ike [Viewvatchers.w thld],
* [ViewActions.click] and [Vi ewActions.typeText], and ActivityScenarioRul e

*

*

* Note that there is no need to tell Espresso that a viewis in a different [Activity].
*/

@unW t h( Androi dJUni t4:: cl ass)

@.ar geTest

cl ass ChangeText Behavi or Kt Test {

/**
* Use [ActivityScenarioRule] to create and |launch the activity under test before each test,
* and close it after each test. This is a replacenent for
* [androidx.test.rule.ActivityTestRule].
*
/
@et: Rule var activityScenari oRule = activityScenari oRul e<Mai nActivity>()

@est
fun changeText _sameActivity() {

/1 Type text and then press the button.
onView(wi thld(R id.editTextUserlnput))

.perforn(typeText (STRI NG TO BE TYPED), cl oseSoftKeyboard())
onView(wi thld(R id.changeTextBt)). perforn{click())

/1 Check that the text was changed.
onView(wi thld(R id.text ToBeChanged)). check(mat ches(w t hText (STRING TO BE TYPED)))
}

@rest
fun changeText _newActivity() {
/1 Type text and then press the button.



onView(w thld(R id.editTextUserlnput)).perforn(typeText(STRI NG TO BE_TYPED),
cl oseSof t Keyboard())
onView(withld(R id.activityChangeTextBtn)).perform(click())

/1l This viewis in a different Activity, no need to tell Espresso.
onVi ew(wi thl d(R i d. show text_view)).check(matches(w thText(STRI NG TO BE TYPED)))
}

conpani on obj ect {

val STRING TO BE TYPED = "Espresso”

app/src/androidTest/java/com/example/android/testing/espresso/BasicSample/ChangeTextBehaviorKtTest.java

* Copyright 2018, The Android Open Source Project

* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in conpliance with the License.
* You may obtain a copy of the License at

* http://ww. apache. org/licenses/ LI CENSE- 2. 0

* Unless required by applicable law or agreed to in witing, software

* distributed under the License is distributed on an "AS | S" BASIS,

* W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either express or inplied.
* See the License for the specific |anguage governing perm ssions and

* |imtations under the License.

*/

package com exanpl e. androi d. t esti ng. espresso. Basi cSanpl e

import androidx.test.ext.junit.rules.activityScenarioRule

i mport android. app. Activity

i mport androi dx.test.core. app. ActivityScenario

i nport androi dx.test.core. app.|launchActivity

i mport androi dx.test.espresso. Espresso. onVi ew

i mport androi dx.test.espresso. action. Vi ewActions

i nport androi dx.test.espresso. action. Vi ewActions. *

i mport androi dx.test.espresso. assertion. Vi ewAssertions. nat ches
i nport androi dx.test.espresso. nat cher. Vi ewivat chers

i mport androi dx. test.espresso. mat cher. Vi ewat chers. wi thld

i mport androi dx.test.espresso. mat cher. Vi emat chers. wi t hText
import androidx.test.ext.junit.runners. Androi dJUnit4

import androidx.test.filters.LargeTest

inport org.junit.Before

inport org.junit.Rule

import org.junit. Test

import org.junit.runner. RunWth

/**
* The kotlin equivalent to the ChangeText Behavi or Test, that
* showcases sinple view natchers and actions |ike [Viewvatchers.w thld],
* [ViewActions.click] and [Vi ewActions.typeText], and ActivityScenarioRul e

* Note that there is no need to tell Espresso that a viewis in a different [Activity].
*/

@RunW t h( Andr oi dJUni t 4: : cl ass)

@.ar geTest

cl ass ChangeText Behavi or Kt Test {

/**

* Use [ActivityScenarioRule] to create and |launch the activity under test before each test,
* and close it after each test. This is a replacenent for

* [androidx.test.rule.ActivityTestRule].



*/
@et: Rule var activityScenari oRule = activityScenari oRul e<Mai nActivity>()

@est
fun changeText _sameActivity() {

/1 Type text and then press the button.
onView(wi thld(R id.editTextUserlnput))

.perforn(typeText (STRI NG TO BE _TYPED), cl oseSoftKeyboard())
onView(wi thld(R id.changeTextBt)). perforn{click())

/] Check that the text was changed.
onView(wi thl d(R id.text ToBeChanged)). check(mat ches(w t hText (STRING TO BE TYPED)))
}

@est
fun changeText _newActivity() {
/1 Type text and then press the button.
onView(w thld(R id.editTextUserlnput)).perforn(typeText(STRI NG TO BE _TYPED),
cl oseSof t Keyboard())
onView(withld(R id.activityChangeTextBtn)).perforn(click())

/1 This viewis in a different Activity, no need to tell Espresso.
onView(wi thld(R id.show_ text_view)).check(nmatches(w t hText (STRI NG_TO BE _TYPED)))
}

conpani on obj ect {

val STRING TO BE _TYPED = "Espresso"”

There are different types of tests: local unit tests (i.e. unit tests that don't need a device/emulator) and instrumentation tests (which run on a device
/emulator).

Depending on which tests, checks and tasks you want to run, the gr adl e syntax needs to be adapted accordingly; you may use "gr adl e tasks" (or "gr
adl ew t asks") to find out all available tasks.

Thus, you'll find multiple ways of running the tests using the command line.
For local unit tests, you may use:
® ./gradl ew check

® ./gradlew test
® gradle clean cleanTest test

In this case, test results will be stored as multiple JUnit XML files in build/test-results.

For instrumentation tests, you may use:

® ./gradl ew connect edAndr oi dTest
® . /gradl ew app: connect edCheck

In this case, test results will be stored as one JUnit XML file in a directory similar to bui | d/ out put s/ <xxxx>-resul t s/ connect ed.

@ If you're using Android Studio, then you can also use it to write and run your tests.

However, if you decide to manually export the results to an XML file, that format is not a JUnit XML compatible one in is thus not supported.

To run the tests during Cl, we can invoke gr adl e/ gr adl ew.


https://developer.android.com/training/testing/unit-testing/local-unit-tests
https://developer.android.com/studio/test/command-line
https://developer.android.com/studio/test

# run the tests in the installed app

./ gradl ew app: connect edCheck

# ...or... install app and run the tests
#./ gradl ew connect edAndr oi dTest

(D Please note

You may start an emulator from within Android Studio (Tools => AVD Manager).

dio File Edit View Navigate Code Analyze Refactor Build Rurl Tools VCS Window Help B O & ® Q@ @ <> = w) 46% @) Sat16:1
app [~/exps/testing-samples/ui/espresso/BasicSample/app] - .../src/and ﬁ [l AVD Manager esso/BasicSample/ChangeTextBehaviorTest.java [app]
A | = app v | [LPixeXLAPI29 v | P @ ) @ SDK Manager F Q

src test java com example android testing = Layout Inspector tBehaviorLocalTest
rTestjava [ € MainActivityjava | g3, activity_main.xml

i= Connection Assistant
@ Firebase
App Links Assistant

£ . Your Virtual Devices .

A Android Studio
Generate JavaDoc...

Name | Play Store | Resolution IDE Scripting Console | Size on Disk | i
Pixel XL APl 29 - 1440 x 2560: 560dpi Create Command-line Launcher... 3.3GB ﬁ

JShell Console...
Groovy Console...
Kotlin

You may also use the command line, for example:

enmul ator -avd Pixel _XL_API _29

If you need to find out the name of the AVD, you may use:

ermul ator -1ist-avds

After running the tests and generating the JUnit XML report(s) (e.g., TEST-Pixel_XL_API_29(AVD) - 10-app-.xml), it can be imported to Xray (either by the
REST API or by using one of the CI plugins or through Import Execution Results action within the Test Execution).

curl -H "Content-Type: nultipart/formdata" -u admin:adnmin -F "fil e=@pp/ buil d/ out puts/androidTest-results

/ connect ed/ TEST- Pi xel _XL_API _29\ (AVD\)\ -\ 10-app-.xm " http://jiraserver.exanple.comrest/raven/ 1. 0/inport
/ execution/j unit ?project Key=CALC

A Test Execution will be created containing information about the executed scenarios.


https://docs.getxray.app/download/attachments/111150004/TEST-Pixel_XL_API_29%28AVD%29%20-%2010-app-.xml?version=1&modificationDate=1679153767390&api=v2
https://developer.android.com/studio/run/emulator-commandline

— Calculator / CALC-5144

Execution results - TEST-Pixel_XL_API_29(AVD) - 10-app-.xml - [1572119925079]

# Edit () Comment Assign =~ More ~ Close Issue | Reopen Issue Admin ~
Details
Type: [ Test Execution Status: (View Workflow)
Affects Version/s: None Resolution: Fixed
Component/s: None Fix Version/s: None
Labels: None
Test Environments: None
Test Plan: None
Description

Execution results imported from external source
Tests
+ Add ~
Overall Execution Status

4 PASS

TOTAL TESTS: 4

= Filter(s)
B34 Apply Rank Show entries Columns ~
Rank Key Summary Test Type #Req #Def Assignee 4 Sstatus
=] 1 CALC-5145 changeText_sameActivity Generic 0 0 Administrator [ Pass | | S
(=] 2 CALC-5146 changeText_newActivity Generic 0 0 Administrator B e
=] 3 CALC-5147 changeText_newActivity Generic 0 0 Administrator [ Pass | | S
(=] 4 CALC-5148 changeText_sameActivity Generic 0 0 Administrator [ Pass | | oo

Each test is mapped to a Generic Test in Jira, and the Generic Test Definition field contains the name of the class concatenated with the method name of
the corresponding automated test.

The Execution Details of the Generic Test contains information about the "Test Suite" (as per JUnit format), which in this case corresponds to the first test
full classpath.

Calculator / Test Execution: CALC-5144 / Test: CALC-5148

. Export Test as Text A Return to Test Execution 4 Previous
changeText_sameActivity 9
Execution Status [ PASS Assignee:  Administrator Versions: -
Executed By: Administrator Revision: -
Started On:  26/0ct/19 8:58 PM () Finished On:  26/0ct/19 8:58 PM Tests environments: -
Comment Preview Comment Execution Defects (0) Create Defect Create Sub-Task Add Defects Execution Evidence (0) Add Evidence
e Execution Details
Test Description ~
None
Test Details ~
Test Type: Generic
Definition: | com.example.android.testing.espresso. BasicSample.Change changeText_ ivity |
Results ~
Context Error Message Duration Status
Testsuto - tsoc NI

com.example.android.testing.espresso.BasicSample.ChangeTextBehaviorKtTest

Notes



You can also import local unit tests. Note that you'll have a JUnit XML file per test class. You may use junit-merge utility in case you want to merge all
these reports to a single JUnit XML report.
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