Testing using TestNG in Java

Overview

In this tutorial, we will create a Java Test class with multiple Test Cases, implemented in Java.

The tutorial shows two different approaches for providing additional meta-information for each Test method, one of them will require developing specific
code for extending TestNG.

Note that providing additional information on the Test results is optional.

Description

The automated tests validate a Calculator class and exploits some TestNG features such as the ability of validating the same Test against multiple input
values, and also the possibility of linking Tests with requirements in Jira using attributes on the test results, amongst other things.

Calculator.java

package com xpand. j ava;

public class Calcul ator
{
/1 Square function
public static int Square(int num
{
return nuntnum
}
/1 Add two integers and returns the sum
public static int Add(int nunl, int nunR )

{
}

/] Add two integers and returns the sum
public static double Add(doubl e nunil, double nunR )

{
}

/1 Miltiply two integers and retuns the result
public static int Multiply(int nunl, int nun? )

return numl + nung;

return numl + nung;

{
return numl * nung;
}
public static int Divide(int numl, int nun? )
{
return numl / nung;
}

/1 Subtracts small nunber from bi g nunber
public static int Subtract(int numl, int nun® )

{
if ( nunl > nun? )
{
return numl - nung;
}
return nun2 - nun;
}

}

Example 1: Using TestNG standard capabilities



This example uses the standard built-in TestNG capabilities, without making use of TestNG's advanced features such as annotations (which in turn would
require specific code to handle them).

The test class provides some methods marked with the @Test annotation and in some of them additional meta-information is added to the results using
the ITestResult object.

Xray is able to process TestNG's ITestResult custom attributes named "test”, "requirement” and "labels". Whenever specified, they will allow Xray to
identify an existing Xray Test issue to report results to, the requirement to link to and additional labels to add to the Test issue, respectively.

CalcTest.java

package com xpand. j ava;

inport org.testng. Assert;

inport org.testng.annotations. Test;

inport org.testng.annotations. BeforeSuite;
import org.testng.annotations. AfterSuite;

i mport org.testng. annot ati ons. Dat aProvi der;
inport org.testng. Reporter;

import org.testng.reporters. XM_.Reporter;
inport org.testng. | TestResult;

i mport com xpand. annot ati ons. Xray;

public class Cal cTest {

@eforeSuite
public void setUp() throws Exception {

}

@\fterSuite

public void tearDown() throws Exception {
}

@pat aPr ovi der
public Cbject[][] ValidDataProvider() {
return new Object[][]1{

{ 1, 2, 31},
{ 2, 3, 4}, [/l error or the data itself :)
{ -1, 1, 0}

1

@est (dat aProvi der = "Val i dDat aProvi der")
public void CanAddNunber sFronG venData(final int a, final int b, final int c)

{
Assert . assert Equal s(Cal cul ator. Add(a, b), c);
| TestResult result = Reporter.getCurrent TestResul t();
result.setAttribute("requirement”, "CALC- 1234");
result.setAttribute("test", "CALC 2");

}
@rest

public void CanAddNunbers()

{

Assert.assert Equal s(Cal cul ator. Add(1, 1), 2);
Assert. assert Equal s(Cal cul ator. Add(-1, 1),0);
| TestResult result = Reporter.getCurrentTestResul t();

result.setAttribute("requirement”, "CALC- 1234");
result.setAttribute("test", "CALC2");
result.setAttribute("labels", "core addition");



@est
public void CanSubtract ()

{
Assert.assert Equal s(Cal cul ator. Subtract (1, 1), 0);
Assert.assert Equal s(Cal cul ator. Subtract (-1, -1), 0);
Assert. assert Equal s(Cal cul ator. Subtract (100, 5), 95);
| TestResult result = Reporter.getCurrentTest Resul t();
result.setAttribute("requirement”, "CALC- 1235");
result.setAttribute("labels", "core");

}

@rest

public void CanMul tiplyX()

{
Assert.assert Equal s(Cal cul ator. Mul tiply(1, 1), 1);
Assert.assert Equal s(Cal cul ator. Ml tiply(-1, -1), 1);
Assert.assert Equal s(Cal cul ator. Mul tiply(100, 5), 500);
| TestResult result = Reporter.getCurrentTestResult();
result.setAttribute("requirement”, "CALC- 1236");

}

@est

public void CanDivide()

{
Assert.assert Equal s(Cal cul ator. Divide(1, 1), 1);
Assert.assert Equal s(Cal cul ator.Divide(-1, -1), 1);
Assert. assert Equal s(Cal cul ator. Di vi de(100, 5), 20);
| TestResult result = Reporter.getCurrentTestResult();
result.setAttribute("requirement”, "CALC- 1237");

}

@rest

public void CanDoSt uf f ()

{
Assert.assert Not Equal s(true, true);
| TestResult result = Reporter.getCurrentTestResul t();

}

Example 2: Using TestNG annotation capabilities

This examples uses some of the advanced TestNG capabilities, namely the annotation mechanism.

We'll use a specific "Xray" annotation in order to quickly, and in a more elegant way, provide additional meta-information (i.e. "test", "requirement" and
"labels") to the Test result, without having to use the ITestResult object in the Test method's code. Whenever specified, they will allow Xray to identify an
existing Xray Test issue to report results to, the requirement to link to and additional labels to add to the Test issue, respectively.

CalcTest.java

package com xpand.j ava;

import org.testng. Assert;

import org.testng.annotations. Test;

import org.testng.annotations. BeforeSuite;
i nport org.testng.annotations. AfterSuite;

i mport org.testng. annot ati ons. Dat aProvi der;
inport org.testng. Reporter;

inport org.testng.reporters. XM_Reporter;
import org.testng. | TestResult;

i nport com xpand. annot ati ons. Xray;



public class Cal cTest {

@eforeSuite
public void setUp() throws Exception {

}

@\fterSuite

public void tearDown() throws Exception {
}

@at aProvi der
public Qoject[][] ValidDataProvider() {
return new Object[][]1{

{ 1, 2, 31},
{ 2, 3, 4}, [/ error or the data itself :)
{-1, 1, 0}

3

@rest (dat aProvi der = "Val i dDat aProvi der")

@Xray(requirement = "CALC 1234", test = "CALC 1")

public void CanAddNunber sFronG venData(final int a, final int b, final int c)
{

}

Assert . assert Equal s(Cal cul ator. Add(a, b), c);

@est
@Xray(requirement = "CALC 1234", test = "CALC-2", labels = "core addition")
public void CanAddNunber s()

{
Assert. assert Equal s(Cal cul ator. Add(1, 1), 2);
Assert. assert Equal s(Cal cul ator. Add(-1, 1),0);
}
@rest

@ray(requirenent = "CALC 1235", |abels = "core")
public void CanSubtract ()

{
Assert.assert Equal s(Cal cul ator. Subtract(1, 1), 0);
Assert.assert Equal s(Cal cul ator. Subtract (-1, -1), 0);
Assert . assert Equal s(Cal cul ator. Subtract (100, 5), 95);

}

@est

@ray(requirement = "CALC 1236")
public void CanMil tiplyX()

{
Assert.assert Equal s(Cal cul ator. Mul tiply(1l, 1), 1);
Assert.assert Equal s(Cal cul ator. Mul tiply(-1, -1), 1);
Assert.assert Equal s(Cal cul ator. Ml tiply(100, 5), 500);

}

@est

@Xray(requirement = "CALC 1237")
public void CanbDivide()

{
Assert.assert Equal s(Cal cul ator.Divide(1, 1), 1);
Assert.assert Equal s(Cal cul ator.Divide(-1, -1), 1);
Assert. assert Equal s(Cal cul ator. Di vi de(100, 5), 20);

}

@est

public void CanDoStuff ()



Assert.assert Not Equal s(true, true);

This requires some additional side code, that uses TestNG extension mechanisms, in order to process the custom "Xray" annotation shown above. This
code is not part of Xray and is only provided for reference; feel free to adapt and customize it to your needs.

We'll define an interface that will be used by a custom TestNG listener (i.e. implementing ITestListener).

com/xpand/annotations/Xray.java

package com xpand. annot ati ons;

i nport java.lang. annot ati on. El enent Type,;
import java.lang.annotation. Retention;

i mport java.lang. annot ation. RetentionPolicy;
inport java.lang. annotati on. Tar get ;

* %
/* A Custom Annotation to inject additional information into a Test NG Test
*
@R{et ention(RetentionPolicy. RUNTI MVE)
public @nterface Xray {
String requirenment() default "";
String test() default "";

String | abel s() default "";

The XrayListener must be defined as a service so TestNG is able to load it at runtime.

src/test/resources/META-INF/services/org.testng.ITestNGListener

com xpand. annot ati ons. Xr ayLi st ener

XrayListener class is responsible for processing "Xray" annotation, get the values of some specific attributes and them as attributes to the ITestResult
object.

com/xpand/annotations/XrayListener.java

package com xpand. annot ati ons;
inport java.lang.reflect.Mthod;

inport org.testng. || nvokedMet hod;

i nport org.testng. |l nvokedMet hodLi st ener;
import org.testng. | Test Cont ext;

import org.testng. | TestListener;

i mport org.testng. | Test NGwet hod;

import org.testng. | TestResult;

inport static java.lang. System out;
import static java.lang. Systemerr;

| **



* The listener interface for receiving Xray events.

* The Listener can be autonmtically invoked when TestNG tests are run by using Servi ceLoader nechani sm
* You can also add this listener to a Test NG Test class by adding

* <code>@.i st eners({com xpand. j ava. Xr ayAnnot at i onLi st ener. cl ass}) </ code>

* before the test class

* @ee Xray
*/
public class XrayListener inplenments |lnvokedMet hodLi stener, |TestListener {

bool ean testSuccess = true;

/* (non-Javadoc)
* @ee org.testng. |l nvokedMet hodLi st ener #bef orel nvocati on(org. testng. || nvokedMet hod, org.testng.
| Test Resul t)
*/
public void beforelnvocation(llnvokedMethod nethod, |TestResult testResult) {
i f(method. i sTest Met hod() && annotationPresent(nethod, Xray.class) ) {
testResult.setAttribute("requirenment”, nethod.get Test Met hod(). get Constructor O Met hod(). get Met hod().
get Annot ati on(Xray. class).requirenent());
testResult.setAttribute("test", nethod. get Test Met hod(). get Constructor O Met hod(). get Met hod() .
get Annot ati on(Xray.class).test());
testResult.setAttribute("label s", method. get Test Met hod(). get Constructor O Met hod() . get Met hod() .
get Annot ati on( Xray. cl ass) .l abel s());
}
}

private bool ean annotationPresent (11 nvokedMet hod method, C ass clazz) {
bool ean retVal = method. get Test Met hod(). get Const ruct or O Met hod() . get Met hod() . i sAnnot ati onPresent (cl azz)
? true : false;
return retVal;

/* (non-Javadoc)
* @ee org.testng. |l nvokedMet hodLi st ener#afterlnvocation(org.testng. |l nvokedvethod, org.testng.| TestResult)
*/
public void afterlnvocation(llnvokedMethod nethod, | TestResult testResult) {
i f(nmethod.isTestMethod()) {
if( !testSuccess ) {
test Resul t. set Status(| Test Resul t. FAI LURE) ;

}

public void onTestStart(lTestResult result) {
// TODO Aut o-generated nethod stub

public void onTest Success(l TestResult result) {
/] TODO Aut o-gener ated net hod stub

public void onTestFailure(l TestResult result) {
/] TODO Aut o-gener ated net hod stub

public void onTest Ski pped(| Test Result result) {
/] TODO Aut o-gener ated net hod stub

public void onTest Fai | edBut Wt hi nSuccessPercent age(| Test Result result) {
/] TODO Aut o-gener ated net hod stub



public void onStart (Il Test Context context) {

}

public void onFinish(lTestContext context) {
/1 TODO Aut o-gener at ed net hod stub

In Maven's pom xni file, we need to make sure test result related attributes are added to the generated XML report. This can be done by setting gener at
eTest Resul t Attri but es to "true".

pom.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<project xm ns="http://nmaven. apache. org/ POM 4. 0. 0"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="http:// maven. apache. org/ POM 4. 0. 0 http:// maven. apache. or g/ xsd/ maven- 4. 0. 0. xsd" >
<nodel Ver si on>4. 0. 0</ nodel Ver si on>

<groupl d>com xpand. j ava</ gr oupl d>
<artifactld>xpand-test</artifactld>
<ver si on>1. 0- SNAPSHOT</ ver si on>

<properties>
<!--XRay Properties -->

<!'--IN PRCFI LE ~. nR2/settings.xm-->
<l--<xray.jiraURL></xray.jiraURL>

<xray.resul t sFor mat > JUNI T</ xr ay. r esul t sFor nat >
<xray.user name>adm n</ xr ay. user nane>
<xray.passwor d>123qwe</ xr ay. passwor d>- - >

<xray. proj ect Key>CALC</ xr ay. pr oj ect Key>

<l--

<xray.test ExecKey></xray.t est ExecKey>
<xray.testPl anKey></ xray. t est Pl anKey>
<xray.testEnvironnent s></xray. test Envi ronnent s>
<xray.revision></xray.revision>

-->

<xray.surefire.location>${basedir}/target/surefire-reports</xray.surefire.location>
<!--End Xray Properties -->

</ properties>

<bui | d>
<pl ugi ns>
<pl ugi n>
<artifactld>maven-conpil er-plugin</artifactld>
<configuration>
<debug>t r ue</ debug>
<source>1. 8</ source>
<target>1.8</target>
</ confi gurati on>
</ pl ugi n>
<pl ugi n>

<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifactld>maven-surefire-plugin</artifactld>
<version> 2.20. 1</ version>



<configuration>
<t est Fai | urel gnore>true</testFail urel gnore>

<suiteXm Fi | es>
<sui teXm Fi | e>t estng. xm </ sui teXm Fi | e>
</suiteXm Fil es>

<properties>
<property>
<name>r epor t er </ nane>
<val ue>org. testng. reporters. XM_Reporter
gener at eG oupsAttri but e=true</val ue>
</ property>
</ properties>

</ configuration>
</ pl ugi n>

</ pl ugi ns>
</ bui | d>

<dependenci es>
<dependency>
<groupl d>or g. t est ng</ gr oupl d>
<artifactld>testng</artifactld>
<versi on>6. 11</ ver si on>
<scope>t est </ scope>
</ dependency>

<dependency>
<gr oupl d>com xpandi t . xray</ gr oupl d>
<artifactld>xray-nmaven-plugin</artifactld>
<versi on>1. 0. 0</ ver si on>
<scope>t est </ scope>
</ dependency>
</ dependenci es>

<repositories>
<repository>
<i d>xpandi t </id>
<nane>xpand- r el eases</ nane>

:gener at eTest Resul t Attri butes=true

<url>http://maven. xpand-it.comartifactory/rel eases</url>

<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
</ repository>
</repositories>

<reporting>
<pl ugi ns>
<pl ugi n>

<artifactld>maven-surefire-report-plugin</artifactld>

</ pl ugi n>

<pl ugi n>
<gr oupl d>com xpandi t . xr ay</ gr oupl d>
<artifactld>xray-maven-plugin</artifactld>
<versi on>1. 0. 0</ ver si on>

</ pl ugi n>

</ pl ugi ns>
</reporting>

</ proj ect >



After successfully running the tests and generating the TestNG XML report (e.g. testng-results.xml), it can be imported to Xray (either by the REST API or
through the Import Execution Results action within the Test Execution).

Overall Execution Status Dates
I ——
Created:
6 2 Updated:
PASS FAIL Resolved
Begin Dal
TOTAL TESTS: 8 End Date:
FILTERS Agile
Test Set Assignee Status Component Search View on E
All v Al v v ~ || Contains text X Clear
Test Sessit
= Show 10 [ entries Columns ~
Key Summary Test Type #Req #Def Assignee Status
1 CALC- CanDivide Generic 0 0 Administrator [N | I
2100
2 CACarDown Generic 0 0 Administrator [N | RN
2099
3 CALC- Addtwo Cucumber 3 2 Administrator | SRR
1 numbers
4 COALC- Subtractwo 4 5 Administrator  [IEZEED | SEERL
2 numbers
5 (1:2;':_ CanDoStuff  Generic 0 0 Administrator | SRR
6 ?;LSC_ CanSubtract ~ Generic 0 0 Administrator [ P | e

TestNG's tests are mapped to Generic Tests in Jira, and the Generic Test Definition field contains the namespace, the name of the class, and the
method name that implements the Test case.

The Execution Details of the Generic Test contains information about the context, which in this case corresponds to the Test case method, along with the
different input values that were validated.

e Execution Details

Test Description

v
Test Issue Links (1) A
tests [5) CALC-1234 Asa user, | can calculate the sum two numbers OPEN
Test Details A
Test Type: Generic
Definition: com.xpand.java.CalcTest.CanAddNumbersFromGivenData
Results A
Context Error Message Duration Status
calculator
(1.2,3)
TestAll - 1 millisec FAIL
calculator java.lang.AssertionError: expected [4] but found [5]
(2,3,4) at org.testng.Assert.fail(Assert.java:93)

at org.testng.Assert.failNotEquals (Assert.java:512)
at org.testng.Assert.assertEqualsImpl(Assert.java:134)

at ara.testna.Assert_assertRanala(Assert_diava:118)

It can also be seen that the Test "CanAddNumbersFromGivenData" was automatically linked to the sum requirement (i.e., the user story "CALC-1234").


https://docs.getxray.app/download/attachments/46867075/testng-results.xml?version=3&modificationDate=1579268638308&api=v2
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