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Who frequently writes
JUnit tests?
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The ratiojof:itime spent reading
(code) versus writing is well
over 10 tc 1...

— Robert C. Martin, Clean Co@e




Benefits of Unit Testing
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« Exposing edge cases

» bugs are found at early stage

« Better interfaces

« Documentation can be generated

e Easier to find issues



How to get the most
Value

with
Minimal Effort?



How to increase value and reduce effort while writing JUnit tests?
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{Increase READABILITY

e Introduce common structure

Make them EASY to write

« Use powerful and simple libraries

- Make them independent (use mocking)

{Make logic SIMPLE
{REUSE them as documentation

D NG N

« Automate everything you can



Agenda

JUnit 4 Test Structure
Test Simplification via Mocking
Documentation Generation






JUnit Test Setup

Goal:
Reusable
Configurable
Fast
How:

Common Data
Common Objects
(Mocks e.g. AemMocks)
Utilities
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Behavioral Driven Development (BDD)

e evolved from TDD
e shared language between tech and non-tech teams
e behavior focused
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Simple BDD Test Structure

@Tesat
pubxlic wvold test when resource 18 not valid() throws ServletException, I0Exception |

" -.---

P W SR, T

initInvalidResource ()
initBequest():
mockImageScaleltils () ;

J fwhen
servlet.doet (CONCEXE . request (), CONCEXE.response()):

S fthen

assertbquals(SlingHttpiervlietResponse. >0 BAD REQUEST, CORCEXL.response () .getStatus()):
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AssertJ
Fluent assertions for java

ff entry polnt for all assertThat methods and utility methods (e.g. entry)
import statlic org.assertj.core.apl.fAssertions.¥;

S/ baslic assertlions
assertThat (frodo.getName () ) .isEqualTo ("Frodo™)
assertThat (frodo) .1sNotEqualTo (sauron) ;

Jf chalning string speclflc assertlons
assertThat (frodo.getName () ) .startsWith("Fro™)

endsWith("do"™
.18EqualTolgnoringCase ("frodo™) ;

ff collection speclific assertions (there are plenty more)
Ff 1n the examples below fellowshipOfTheRing 13 a List<TolklienCharacter>
assertThat (fellowshipOfTheRing) .hasSize (9)

.contains (frodo, sam)

doesNotContaln (sauron) ;
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AssertJ
Fluent assertions for java

assertThat(list) .contains("akbc™) ;
—
Java.lang.AssertionError:
Expecting:
<[]=>
to contaln:
<[Tabc™] >
but could not find:
<[Tabc™] >
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Unit Test Simplification









Mockito: mocking method call

@Test
pubrlic vold test mocking method call ()

{
List mockedlListlLocal = mock({List.class);

vhen(mockedListlocal.s1ze() ) .thenReturn{l0) ;
vhen(mockedListLocal.get{anyInt() ) ) .thenBeturn{lo0); f/ advanced feature with argumentMatcher

agsertEquals( expecied: 10, mockedListLocal.size()):
agssertEquals( expected: 100, mockedListLocal.get{l23)):

Jf werlify that method s1ze() 1z called

verify(mockedlistLocal) .3ize () ;

ff all matchers like any({) can be found 1n class ArgqumentMatchers

ff all verification modes like times((0) can be found i1n class VerificationModeFactory
verify(mockedListLocal, times( wantedMumberOfinvocations: 1)) .size();



Mockito: mocking method with different return values on consecutive calls

@Test
oulxlic wold test _consecutive method calls with different return values()
{

vhen (mockedlist.get (0] )

. ThenReturn | ' : ]

assertEquals(n edlist.get (0], )

assertEquals (D edlist.get (0], )

assertEquals (I edlist.get (0], )



Mockito: using SPY

@Test
public wold test sSpying on real objectsa()
{

List 113t = new LinkedList():

List spy = spyv(list):

Jfoptionally, vou can stub out some methods:
S f WAEBRNING: always use syntax starting with doReturn while using spy to prevent call to real method, .g. inside when{get{0));
doReturn({ toBeReturned: 100) .when(spy) .size():

JS/using the spy calls *real* methods
spyv.add("ons");
spy.add{"twz");

f/prints "one™ - the first element of a list
System.ocut.println(spy.get{0}))

fSr3ize() method was stubbed - 100 is printed
System. cut.println({spv.3ize()),
aggsertEqunals(spy.s3ize(), actual 100);
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How close to 100% code coverage?



PowerVaék



Powermock: Mock System Classes

private vold mockURLDecoder ()

{
PowerMockito.mockStatic (URLDecoder.class) ;
Ly
{
PowerMocklito.when (URLDecoder.decode (anyString (), eq({StandardCharsets.UITF S.name()))]).
thenThrow (new UnsupportedEncodingException{“excepticon™)) -
}
catch (final UnsupportedEncodingException €)
{
log exceptlion
}



Powermock: Mock Static Methods

@RunWith (PowerMockRunner.class)
@PrepareForTest (Static.clasa)
public class YourTestlCase |
@Test
pubblic vold testMethodThatCallsStaticMethod () |
ffgiven
S/ mock all the static methods 1n a class called "Static”™
PowerMockito.mockStatic{Static.class);
ff use Mockito to st up your expectation
PowerMockito.when (Static.firstStaticMethod (param) ) .thenReturn (value) ;
PowerMockito.when (Static.secondStaticMethod () ) .thenReturn{l23);

Ff wWhen
// execute your test
classCallStaticMethodOb].execute () ;

Ff then
ff Different from Mockito, always use PowerMockito.verifyStatic(Class) first
ff to start verifying behavior

PowerMockito.verifyStatic({Static.class);



Powermock: Mock Constructor Call

public class ClassUnderTest |

private vold methodl () {
something smth = new Something(“argl®™); // this line 1s being mockec

@PrepareForTest (ClassUnderTest.class) /,/ IMPORTANT: not the class that is being mocked but the one under test!
pulblic class ClassTest |
ff... TSt methods

public void customMethod() |



Motivation: Constructor/method
loads dll file or accesses network
which makes code "untestable”.

Supressing:

 constructor of a superclass / own constructor and
Instantiating a class

« Removing static initializer for the class

» specific method / field initialization
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Powermock: Bypass Encapsulation

// getting walue of private field
Whitebox.getInternalState (objectFromWhichFieldIsFetched, A.class);
// B.class defines field type, A.class defines 1in which class field i1s defined

Whitebox.getInternalState (cbjectFromWhichFieldIsFetched, fieldMame: "fi=ldName", B.class, A.class);

// 1njecting wvalue 1n private field
Whitebox.=setInternalState (objectInWhichMockIsBeingInserted, "fieldMNames", fieldValueMock) ;
// finding correct field i=s based on fieldValueMock type

Whitebox.setInternalState (objectInWhichMockIsBeingInserted, fieldValueseMock) ;

// i1nvoking private method

Whitebox.invokeMethod (myInstance, paraml, paramz2) ;



Motivation: automate common
mocking tasks — Mock Policy

OOTB Mock Policy:

« @MockPolicy(Slf4jMockPolicy.class) — removes
unnecessary logging, improves test/build
performance and readability
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mentation created from JUnit?






Why JGiven?

» Java code using a fluent API

e JUnit or TestNG support

* Modular way of writing Scenarios

* Reports are generated for domain experts
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JGiven

@Test
public void a pancake can be fried out of an egg milk and flour()
given().an egg().
and () .some milk().
and () .the ingredient( "flour™ };

when() .the cook mangles ewverything to a doughf).
and () .the cook fries the dough in a panf();

then({) .the resulting meal is a pancake();
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{

Scenario: a pancake can be fried out of an egg milk and flour

Given an egg

And some milk

ind the ingredient flour

When the cook mangles everything to a dough
ind the cook fries the dough 1n a pan

Then the resulting meal 13 a pan cake
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Stages Example
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import com.tngtech.jglven.stage;

public class GilvenjomeState extends Stage<GlvenSomesState>» |
public GivenSomeState some state() |
return self();

]
import com.tngtech.jglven.stage;

public class WhenSomeActlion extends Stage<WhensomeAction> |
pulrlic WhenjomeAction some actlion() |
return self();

]
import com.tngtech.jglven.stage;

public class ThenSomelutcome extends Stage<ThenSomefutcome> |
pullic ThenjomeQutcome some outcome () |
return self();
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Scenario Example
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public class UsingRulesTest |

@ClassRule
pulblic static final JGivenClassBule writerBRule = new JGEivenClassRule();

@Rule
pulblic final JGivenMethodRule scenarioRule = new JGivenMethodRulel() ;

@ScenarioStage
FivenSomeState someState:

@ScenarioStage
WhenSomelAction somelAction:

@ScenarioStage
ThenSomeOutcome somelutcome:

@Test

pulrlic vold something should happen() |
gomeState.given() .some state():
somehAction.when() .some action();
someQutcome.then () .some ocutcome () ;
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That’s it.
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