Lecture 10 - Oct. 8

JUnit Test: Exception Expected vs. Not
Using Loops in JUnit Test Methods



Announcements/Reminders

e ProgTestl tomorrow

e ProgTestl review session materials released
e Written Test 1 results released

e Labl solution released

e Lab2 released



A Default Test Case that Fails

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

exceptions occur.

‘ [J] TestCounter.java X .

1 packagertests;

5e @Test
8 }
9}

10

2=import static org.junit.Assert.*;
3 import org.junit.Test;
4 public class TestCounter {

6| public void testQ {
7 //fail("Not yet implemented");

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 ghase assertions. Do they pass or fail?

Circle ¢ = new Circle(3.4); ol e
assertEquals (36.2984} |c.getArea ()|, [0.01); .
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1 @ @Test
2 @ public void testIncAfterCreation() {
S Counter ¢ = new C ter()
4 assertE als(CounRyZ MIN VALUE, c.getValue());
5 (V=29 ovp. o JTLE Mhodld ctgur
6 ' zi fhm/q/rz_ﬁ m/aomo %
1 assertEquals(l, c.geglvalue ()
8 ——
9 atch|ValueTooLargeException e} { V-Dﬂ’afp
10 g‘/* Exception 1s not expected to be thrown. */
fail ("ValueTooLargeExce tlog s not expected."); 4/7\96
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JUnit: An Exception Expected
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@Test

public void testDecFromMinValue() {
Counter ¢ = new Counter();
assertEquals(Counter.MIN_VALUE,

try {f‘ll-v : l M
[gecrement]( /’ Evr?f ’VTSE $

"ValueTooSmallExceptlon is expected.");

c.getValue());
oltuy

atch (ValueTooSmallException e) {
—>/+ Exception is expected to be thrown. x*/

g sl 6o we® & uoXt [ae

public void testDecFromMinValue () {
Counter c¢ = new Counter();
assertEquals (Counter.MIN_VALUE,
try {
c.decrement () ;

c.getValue());

fail ("ValueTooSmallException is expected.");
}
catch (ValueTooSmallException e) {
/* Exception 1s expected to be thrown. */
}
}

What if increment is

implemented correctly?

Expected Behaviour:

Calling c.decrement()
when c.value is O should
trigger a ValueTooSmallException

What if increment is

implemented incorrectly?
e.g., It only throws VTSE when
c.value < Counter.MIN_VALUE




Running JUnit Test 2 on Correct Implementation

>» Rublic POid decremey() throws ValueTooSmallException {
@if(va ue == Counter.MIN_VALUE) {

hrow new ValueToo'SmallException("counter value is " + value);

}
Xelse { value —--; }
}

}

@Test

public void testDecFromMinValue () |

(J))Counter ¢ = new Counter(); f.V==
assertEquals (Counter.MIN_VALUE, c.getValue());
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J{‘,’ o(t* Dtry == o o
/\)T (‘ @,c:decrement ();
i X fail ("ValueTooSmallException is expected.");
L et J'Ok;wr” 15 Y—
9 atch (ValueTooSmallException e) S
10 § —»/* Exception is expected to be thrown. */ -_—




Running JUnit Test 2 on Incorrect Implementation

publiccyoid decremenir) throws ValueTooSmallException ({
if (value ®w Counter.MIN_ VALUE) {
X throw new ValueTooSmallException("counter value is " + value);

}

else { value ——; }

0 ——)
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@Test

public void testDecFromMinValue() |

) Counter ¢ = new Counter();

(2)assertEquals (Counter.MIN_VALUE, c.getValue());
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rement ()

("ValueTooSmallException is expected.");
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atch (ValueTooSmallException e) {
10 /+ Exception 1s expected to be thrown. #*/




JUnit: Exception_Sometimes Expected, Somtimes Not

Expected Behaviour:

1 @ @Test

i TE T Caling cincremento

g trcy.i{ncrement(); c.increment (); c.increment(); 3 fimes 1-0 reGCh Cls max Should nIOf
: l%(ValueTooLargeEXception o trigger any ValueToolLargeException.
g } 1 )"ValueTooLargeException was thrown unexpectedly.");

1? _aﬁs;r{:tEquals(Counter.MAX_VALUE c.getValue() Calllng c.incremen’r()

3 | SR oot ot targerrcept ion was Iﬁrgwe‘y expected,’ when c is already at its max should
15 c}:af_ch (ValueToolargeException e) { trigger a ValueToolargeException

13 : /* Do nothing: ValueTooLargeException thrown

18 @}
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Running JUnit Test 3 on Correct Implementation

X)( throw new ValueTooLargeExceth.on("counter value is " + value) I

-deke { value ++; }
7

1 P RTest

2 @lpublic void testIncFromMaxValue () {

3 9 Counter ¢ = new Counter(); L\ 1/5; 5

4 W7)try | . v \/ ‘

5 e c.lincrement(); c.increment(); c.increment(); ,

6 }

7 atch (ValueTooLargeException e) {

8 fail ("ValueToolLargeException was thrown unexpectedly.");

9 L

10 assertE als (Counter.MAX VALUE, c.getValue());

11 B X s>

S EREVEE,, | e oot

13 fail ("ValueTooLargeException was NOT thrown as expected.");
14

15 catch (ValueTooLargeExceptlon e) {

6 : ValueTooLargeException thrown as expected. */
17




Running JUnit Test 3 on Incorrect Implementation

ublicovoid<increment ) throws ValueTooLargeException {
(4§if(value ## CounterTMAX VALUE) {

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

}

else { value ++; }
}

{
new Counter(); //

(D lc. increment ( ;)f.increment(); c.lincrement () ;

(ValueTooLargeException e) {

faill"ValueTooLargeException was thrown unexpectedly.");
pssertEquals (Counter.MAX VALUE, c.getValue());
try {

c.lncrement () ;

fail ("ValueToolLargeException was NOT thrown as expected.");
}

atch (ValueTooLargeException e) {

/#* Do nothing: ValueTooLargeException thrown as expected. x/
}

}




Running JUnit Test 3 on Incorrect Implementation

T —
public \a);ncremengg) throws ValueTooLargeException ({
Sif(va PUdE counterTMAX VALUE) {

X)(Kthrow new ValueTooLargeException("counter value is " + value);

}

else { value ++; }

} —————

1 B QTest

2 @public void testIncFromMaxValue (

3 Kl counter ¢ = new Counter() ,,/:vZ

4 tr;(\'v:ﬁo v @ @

5 c.increment ( c 1ncrement l 1ncrement ()

6

7 atch (ValueTooLargeException e) {

8 Xfail ("ValueToolLargeException was thrown unexpectedly.");

9

10 ssertE%?als(Counter.MAX_VALUE, c.getValue());

11 e =2

12 ,cr Acrement () ;

13 fFaili("ValueTooLargeException was NOT thrown as expected.");
14 }

15 catch (ValueTooLargeException e) {

16 /#* Do nothing: ValueTooLargeException thrown as expected. #*/
17 J




Exercise: Console Tester vs. JUnit Test

Q. Can this console tester work like the JUnit test test IncFromMaxValue does?

1 public class CounterTester {
2 public static void main(String[] args) {
3 Counter c¢ = new Counter();
y " . AL
g iilntln( Current val: + c. getValueZ)é OWW ﬂ%/
Yy { Q‘]}W
6 c.increment () ; Ic. increment (); (2 increment () ; 74¢/() -
7 println("Curyrent val: " + c.getValue()); &/ .ﬂaﬁﬂ ( )
8 }
9 catch (Valde LargeException e) | yk'fh
10 printan"Error} ValueTooLargeException thrown unexpectedly.");
11 ;
12 tgy { =
13 c.increment ()|;
14 println("Error: ValueTooLargeException NOT thrown.");
15 } /* end of inner try =*/
16 catch (ValueTooLargeException e) {
17 println("Success: ValueToolLargeException thrown.");
18 }
19 } /* end of main method */

20 } /* end of CounterTester class */

Hint: What if one of the first 3 c.increment() mistakenly throws a ValueToolLargeException?



Exercise: Combining_catch Blocks?

Q: Can we rewrite test IncFromMaxValue to:

1 QJQ@Test

2 fpublic void testIncFromMaxValue

3 Counter ¢ = new Counter ( IPO(

4 try {

5 c.increment () ; /UTL W"t gxﬁ

6 c.increment () ;

7 c.increment () ;

8 assertEquals (Counter.MAX VALUE, c.getValue());
9 |c.increment () || /\]'ZLE/ Cfé

10 fall("ValueTooLargeExc ion was NOT thrown as expected.");
11§ v

12 catch (ValueTooLargeException e) ,ngs
13

/W[,(;W,ve

Hint: Say Line 12 is executed,
is it clear if that ValueTooLargeException was thrown as expected?




Testing Many Values in a Single Test

Loops can make it effective on generating test cases:

1 @QTest

2 public void testIncDecFromMiddleValues () { 3 '{'fé(

3 Counter ¢ = new Counter(); o | 2 J

4 try {

5 for (int i = ICounter.MIN_VALUEl i <|Ccounter.MAX VALUE| i ++) {

6 jnt currentValue = c.gptVAlue();

i Vlc.increment () 1 - o

8 assertﬁquals(currgntValue c.getValue() )/ 3 2 11 S 'flzf{

9 }

10 for (int i —{cOunter MAX_ VALUE% i >\Counter MIN_ VALUE i--

11 int current = T e(); [
12 LA c-decrement O} 9
13 aSsertEquals (currentValue - 1, c.getValue()

14 }

15 }

16 catch (ValueToolLargeException e) { /
74 véil("ValueTooLargeExceptlon is thrown unexpectedly")

18 }

19 catgh (ValueTooSmallException e) {

20 -.,/;il("ValueTooSmallExceptlon is thrown unexpectedly");

21 }
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