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Types of Testing

* Unit Testing
* Testing very small functional components - e.g. methods or single classes

* System (or "Integration”) Testing
* Testing the interaction of components with each other
* Assumes Unit Testing is complete and successful

* User (or "Beta") Test
e Allow users to run new code in real "live" situations
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Test Early, Test Often

Keep on a straight path with proper unit testing. THE #1 PROGRAMMER EXCUSE

N FOR LEGITIMATELY SLACKING OFF:
X / MY CODE'S TDMPHANG
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% \ /‘./ TO WORK!
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he more code you
write without testing,
the more paths you
have to check for errors
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Junit Testing

* Formal methodology to test a single Java Class
* Typically write one or more tests for each method in a class

* Tests prove that all reasonable method invocations run correctly
* Typically, produce the correct return values
* May also check for "side effects” (fields updated, etc.)
e Method should work for extreme cases as well as typical cases

* Reproducible, even when run by somebody else, with Quantified
results

* Tests easy to extend
* Supported by Eclipse
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JuUnit Class Organization

package hw03
class TestMoney {
// All the code to test the Money class

@beforeall static void setupBeforeClass() { // run at the start of the entire test
}

@beforeeach static void setUp() { // run before each test

}

( @test void testABC() { // Unit Test for ABC
1}
J

(
]
J

@aftereach static void tearDown() { //run each test

}

@afterall static void tearDownAfterClass() { // run at the end of the entire test

}
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Junit Execution

TestMoney...

setupBeforeClass();

setUp()
testABC()

setUp()
testDEF()  setUp()

tearDown()

tearDown( testGHI()

tearDown()

tearDownAfterClass()

setUp()
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tearDown()
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Create a Junit Test Class

* In Eclipse,

T "

* Select package, right click “New” (or click on the L - icon)
 Select “Junit Test Case”...
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Junit Test Case Wizard, Screen 1

S New JUnit Test Case O X l

JUnit Test Case E:

Select the name of the new JUnit test case. You have the options to specify
the class under test and on the next page, to select methods to be tested.

(O New JUnit 3 test () New JUnit 4 test @ New JUnit Jupiter test

Source folder: CS140-2019-Prof/src Browse...
Package: ‘ 1ab03 Browse...
Name: | MoneyJUnitTester

Superclass: java.lang.Object 7 Browse...

Which method stubs would you like to create?
setUpBeforeClass() [_] tearDownAfterClass()

[[]setUp0) [l tearDown()
constructor
Do you want to add comments? (Configure templates and default value here) N Ote .

[l Generate comments

Default is "Finish",
Class under test: | lab03.Money but Choose "NeXt"!

""‘_Ol'

< Back Next > Finish Cancel
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Select Methods to Test

& Mew JUnit Test Case O pd ‘

Test Methods E

Select methods for which test method stubs should be created.

Available methods:

v [#]©@ Money = Select All
4" Money()
[+] & ° Money(int, int)
4 ° Money(double)
4 ° Money(Money)
& getDollars()
4 getCents()
[+] & add(Money)
4  mult{double)
4 compareTo{Money)
® toString()
v @] @ Object
[] @ Object] v

Deselect All

11 methods selected.

[ Create final method stubs
[ Create tasks for generated test methods

@ < Back Einish Cancel 10
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First Time Using JUnit Testing?

= Mew JUnit Test Case | . ‘

o JUnit 5 is not on the build path. Do you want to add it?

() Not now
() Open the build path property page

(® Perform the following action:

. Add JUnit 5 library to the build path

OK Cancel

11
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Eclipse creates a Unit Test Class

& eclipse - C5140-2019-Prof/src/lab03/MoneylUnitTester java - Eclipse IDE — X
File Edit Source Refactor Navigate Search Project Run Window Help
- L8 U P U EE RO R R R N RS T-R R 22 UR A IR SRR R AN Quick Access B g %
s ) MoneylUnitTesterSave java 1] Moneyjava 7] Money)UnitTesterjava SRS
¢ [] 1 package 1abe3; ~ i
dv ’)

3+import static org.junit.jupiter.api.Assertions.*; &=

/

8 class MoneyJlUnitTester { j

10 @BeforeAll :

11 static void setUpBeforeClass() throws Exception { 5

12 }

13

14+= @Test

15 void testMoney() {

16 fail("Not yet implemented");

17 }

18

19= @Test

20 void testMoneyIntInt() {

21 fail("Not yet implemented");

22

@Test
void testMoneyDouble() {
fail("Not yet implemented");

NRNNNNN
o v S

7 }
8
29= @Test
30 void testMoneyMoney() {
31 fail("Not yet implemented");
32 }
34 @Test
35 void testGetDollars() {
36 fail("Not yet implemented");
37 }
38
39 @Test
40 void testGetCents() {
41 fail("Not yet implemented");
44 @Test
4 void testAdd() { bt 12

Writable Smart Insert 1:1:0 2
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Unit Test Class Organization

* Annotations on methods to define what they do
* @Test - This is a separate “test” method
« @BeforeEach - This method is invoked before each test
« @AfterEach - This method is invoked after each test
 @BeforeAll - This method is invoked before all test methods
 @AfterAll - This method is invoked after all test methods

* Eclipse Wizard already provides these
* No "main” method... JUnit provides "main” for you

* See http://junit.org/junit5/docs/current/user-guide /#writing-
tests-annotations for more

13


http://junit.org/junit5/docs/current/user-guide/#writing-tests-annotations
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What's in a @ Test Method?

* [f nothing is invoked, the test passes
« If fail(reason) is invoked, the test fails, for the reason specified

* There are several static "assert..."” methods
* If the assertion is true, the test passes
» If the assertion if false, the test fails

* Documented in
http://junit.org/junit5/docs/current/api/org/junit/jupiter/api/Assertio
ns.html

14


http://junit.org/junit5/docs/current/api/org/junit/jupiter/api/Assertions.html
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Using assertEquals

« assertEquals(expected,actual[,delta][,String reason])
 Various different types are allowed for expected and actual
* byte, char, double, float, short, int, long, Object
* For floating point, third argument, “delta” for comparison
* Final optional argument: string explaining more about what is wrong

* Note... there are also
» assertTrue and assertFalse
» assertNotEquals, assertNull, assertSame
* assertArrayEquals

15
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Testing Performance

e assertTimeout
* First argument - Duration
* Second argument - executable

* Fails if executable takes longer than duration
* Does not stop until executable finishes

* Use assertTimeoutPreemptive if you want to stop before executable
finishes

22
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Unit Test Philosophy

* Write unit tests BEFORE you write your code
* Write the code, run the tests, and fix all bugs found

* As time goes on (e.g. system testing, user testing, etc.) more bugs
will be uncovered... add tests for these bugs to your unit tests as

you find and fix these bugs

* Run unit test each time the code changes to ensure that your code
continues to fix all bugs you have seen

23
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Eclipse Demo

Unit Testing the hw03 Money class

24



