Lecture 9 - Oct. 3
TDD with JUnit

Deriving Test Cases
JUnit Test Method vs. Method Under Test

Regression Testing
JUnit Test: An Exception Not Expected



Announcements/Reminders

e Written Test 1 result to be released Fri or Mon
e Labl due tomorrow (Friday) at noon
e Lab2 to be released tomorrow



Review: Specify-or-Catch Principle

Approach 1 — Specify: Indicate in the method signature that a

specific exception might be thrown.
Example 1: Method that throws the exception

class CI {
void ml (int x) |throwswVailuelooSmaililException |{
dElz = ) |
throw new ValueTooSmallException("val " + Xx);

. aym f en)

}

Example 2: Method that calls another which throws the exception
class %{ (‘0"0" ,q[ Sor? :ﬁ W‘"’/l’{ fﬁ%}ffeﬂ,

Gl @&
void (2fint x)
cl.ml(x)}

throws ValueTooSmallException {

}
}




Review: Specify-or-Catch Principle

Approach 2 — Catch: Handle the thrown exception(s) in a
try-catch block.

clasleS I lcalté
public static void fnain((String[] args) {

(System. in) ;

Scanner input = new Scanner
int x input.nextInt () ;

o new c2();

try {

E2 . m2 (X))

7

}
catch (ValueTooSmallException e) { ...




Coming Up with Test Cases: A Single, Bour;(ded Variable
&PC{ i QWF{;:"&
' %5

> c.increment()

> c.decrement()



A Class for Bounded Counters

}

else { value —-—; }

}

public class Counter {
public final static int MAX VALUE = 3;
public final static int MIN VALUE = 0;
private int value;
public Counter () {
this.value = Counter.MIN_ VALUE;
}
public int getValue() {
return value; /* class Counter =/
} public void increment () throws |ValueTooLargeException| {
/+ more later! if (value == Counter.MAX VALUE) {
throw new ValueTooLargeException("counter value is " + value);
}
else { value ++; }
}
public void decrement () throwsl ValueTooSmallExcegtionl {
if (value == Counter.MIN_VALUE) {
throw new ValueTooSmallException("counter value is " + value);




JUnit Test Method vs. Method Under Test
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Test-Driven Development (TDD): Regression Testing

atest phe f M;/JFM

fix the Java class under test 'fw

when some test fails

extend, maintain

Java Classes
ﬁ'gj‘es (e.g., Counter) ’
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A Default Test Case that Fails ol s

The result of running a test is considered:
o Failure if either
e an assertion failure (e.g., caused by fail, assertTrue,
assertEquals) OCCUrS
e an unexpected (e.g., NullPointerException,
ArrayIndexOutOfBoundException) Gummsisssiieth exception thrown
o Success if neither assertion failures nor (unexpected e»

wnlsameliee) exceptions occur.

‘ [J] TestCounter.java 2 -

1 package tests;

2=import static org.junit.Assert.*;
3 import org.junit.Test;

4 public class TestCounter {

S5e @Test

6| public void testQ) {

7 //Fail("Not yet implemented");
8 M \Q)\

10 K aséeo{p“‘e( ) 2

Q: What is the easiest way to making this test pass?



Examples: JUnit Assertions (1)

Consider the following class:

public class Point {
private int x; private int y;
public Point(int x, int y) { this.x = x; this.y =

public int getX() { return this.x; }
public int getY() { return this.y; }
}

Then consider these assertions. Do they pass or fail?

Paint p;

assertNull (p) ;

assertTrue (p == null); .
assertFalse(p != null)

it e N o
P = new Po_mt(3

assertNull (p) ;

assertTrue (p == null); .

assertFalse(p != null);

assertEquals (3, p.getX());

assertTrue (p.getX() == 3 && p.getY() == 4); .




Examples: JUnit Assertions (2)

Consider the following class:

class Circle {
double radius;
Circle(double radius) { this.radius = radius; }

int getArea() { return 3.14 * radius » radius; }

}

Then consider these assertions. Do they pass or fail?

~

Circle ¢ = new Circle(3.4);
o.01); [N

assertEquals(36.2984,|c.getArea() "
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JUnit: An Exception Not Expected

1 @ @Test if i i

2 f public void testIncAfterCreation() { What lf lncremenf 1B

3 Counter c = new Counter(); i ?

4 assertEquals (Counter.MIN_VALUE, c.getValue()); |mplemenf€d COT‘T‘QC'HY.

SH try { v Y12

6 c.increm'e/nt 0N W“/ WE - /pgérffd /\/l 7177(‘

7 assertEquals (1, c.getValue()); "o e‘( ZE M

8 } (Y Wb ts . <'715, '4/7r hgh/V1‘>
9 catch (ValueTooLargeException e) { ol

O Q4= » Exception is not expected to be thrown. x*/ ExpeC‘l‘ed Behaviour'
1 '“J“ fail ("ValueToolargeException is not expected."); =

—_

2 vors AT otl.w@( Calling c.increment()
when c.wvalue is O should not

@Test trigger a ValueToolargeException

public void testIncAfterCreation() {
Counter c = new Counter();
assertEquals (Counter.MIN_VALUE, c.getValue());
try {
c.increment () ;
assertEquals (1, c.getValue());
}
catch (ValueTooLargeException e) |
10 /+ Exception 1is not expected to be thrown. */

O©CoOoONOOOTAWN =

11 fail ("ValueToolLargeException is not expected.");
12 }

c.value < Counter MAX_VALUE



Running JUnit Test 1 on Correct Implementation

public aoid incremeg;() throws ValueTooLargeException { &JW
if (value == Counter.MAX VALUE) { 75‘,7

)(throw new ValueTooLargeException("counter value is " + value);

}
@else {Qalue ++; }
}

o—=>1

@Test
public void testIncAfterCregtion() {
= new Counter();"‘ ==0

als (Counter.MIN VALUE, c.getValue());
Z)try | l:a%ﬂd(’zw [7) ()

c.increment () ;| /
assertEquals (1, c.getValue()); |/

— .
)
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O©COoONOOUTAWN =

catch (ValueTooLargeException e) {
10 /* Exception 1s not expected to be thrown. */

11 faill ("ValueToolargeException is not expected.");




Running JUnit Test 1 on Incorrect Implementation

ubli@void incremext () throws ValueTooLargeException {
@if(va ¢ & CountZr.MAX_VALUE) {
hrow new ValueTooLargeException("counter value is " + value);

)(else { value ++; }
}

@Test
public void testIncAfterCreatio&) {
_ LSwll=-z0
!. Counter ¢ = new Counter()|;
a ssertEquals (Counter.MIN_VALUE, c.getValue());

Dery pock=Z9 i€ 4 oy o
@’c . increment ( )! %p“cfs("?ka[

’
X assertEquals (1, c.getValue());

}

O©CoONOOOTPA~,WN =

i1 ("ValueToolLargeException is not expected.");

10 /*yﬂxception is not expected to be thrown. */
Q%

13}




