Lecture 10 - Oct. 8

JUnit Test: Exception Expected vs. Not
Using Loops in JUnit Test Methods
Default equals Method in Object Classes



Announcements/Reminders

e ProgTestl tomorrow

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

e Labl solution released

e Lab2 released



JUnit: An Exception Expected
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@Test
public void testDecFromMinValue() {
Counter ¢ = new Counter();
assertEquals (Counter.MIN_VALUE,
try {

Cle decrement()

c.getValue());
ey VWE gy bl ctowr

"Val ooSmallExcep ion is expected.");
} !tf nof attur = faxl
catch ValueTooSmallExceptlon e) {

'7* Exception 1is expected to be thrown. #*/
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@Test
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.alue 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

Coyunter MIN VATIIE) {

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

ubliq)void decrement@) throws ValueTooSmallException {
<;.,:l (zalie

}

Xélse { value —--; }

}
}
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@Test
public void testDecFromMinValue() {

)counter ¢ = new Counter();
g)assertEquals(Counter.MIN VALUE, c.getValue());
Z)trypiaz=0

&) |c.decrement () ;

)< fail ("ValueTooSmallException is expected.");
}

q? atch (ValueTooSmallException e) {

* Exception 1s expected to be thrown. */ —- /?4‘{;
}
}




Running JUnit Test 2 on Incorrect Implementation

blic pOld decrement ( qthrows ValueTooSmallException {
@u & Counter.MIN_VALUE)

x throw new ValueTooSmallExcept:Lon("counter value is " + value);

(‘D;lse @alue —q;-? "
}
}

1 JRTest
2 fpublic void testDecFromMinValue () {
3 Kl)Counter ¢ = new Counter();
4 [@)assertEquals (Counter.MIN_VALUE, c.getValue());
5 I o O
I wJ 6 s decrement()l
M Jo 7 @fall ("ValueTooSmallException is expected.");
f 8
,{25‘{ 9 atch (ValueTooSmallException e) {
) fmbl 10 /* Exception is expected to be thrown. */
‘ 11




JUnit: Exception Sometimes Expected, Somtimes Not
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1 BQTest

2 Mpublic void testIncFromMaxValue() {

3 Counter ¢ = new Counter();

4 try {

5 c.increment(); c.increment(); c.increment();

6 }

7 @ | catch (ValueTooLargeException e) {

8 fail ("ValueToolLargeException was thrown unexpectedly.");
9 }

10 assertEquals (Counter.MAX VALUE, c.getValue());

11 Y

12 c.increment () ;

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

15 catch (ValueTooLargeException e) {

16 /+ Do nothing: ValueTooLargeException thrown as expecte

17 }
18 |}

Expected Behaviour:

Calling c.increment()
3 times to reach c's max should not
trigger any ValueToolLargeException.

Calling c.increment()
when c is already at its max should
trigger a ValueToolargeException



Running JUnit Test 3 on Correct Implementation

eme@ throws ValueTooLargeException {
ounterdMAX VALUE) |

) XX @ow new ValueTooLargeException("counter value is " + value);

){lse{}

1 B QTest
2 @public void testIncFromMaxValue() {
3 M) counter ¢ = new Counter();
\ ’ A
4 ¢V == S
5 ] ;l
6
7 (ValueTooLargeException e) {
8 ("ValueTooLargeException was thrown unexpectedly.");
9
10 4 = . , c.getValue());
11 b
12 1Y) c. increment () ; I-H'ﬂw ;\"Lt OS QXW'

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

14
15 @atch (ValueTooLargeException e) {
16 @* Do nothing: ValueToolLargeException fhrown as expected. x*/

55
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Running JUnit Test 3 on Incorrect Implementation

ublicovoid increment(@;throws ValueTooLargeException ({
@i’(value & Counter MAX VALUE) |

throw new ValueTooLargeExcepti?qA"counter value is " + value);

}
else value ++; W PCFWN
e S

@Test
public void testIncFromMaxValue() {
(Y)counter c_= new Counter();

0
22

.lncrement ()t; Cc.lncrement (); c.increment/();

ail ("ValueToolLargeException was thrown unexpectedly.");
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) jtch (ValueTooLargeException e) {
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asgertEquals (Counter.MAX VALUE, c.getValue());
y
c.lncrement () ;
fail ("ValueToolLargeException was NOT thrown as expected.");
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catch (ValueTooLargeException e) {
+ Do nothing: ValueTooLargeException thrown as expected. #*/

}
18 W}




jlse { value i, }

@Test
public void testIncFromMaxValue() {
) Counter ¢ = new Counter();
ry f{
c.increm?nt(); c.lincrement (); c.increment/();
atch (ValueTooLargeException e) {
fail("ValueTooLargeExiiftion was thrown unexpectedly.");
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10 ssertE als (Counter.MAX _VALUE, c.getValue(

W¢ (\ﬂLE 12 . increment ( £A“£E J(d M 'CCGAf 05 e({‘
4“7k 13 Fail?"valueToo argeException was NOT thrown as expected.");

\‘Q [ﬂl‘m
i { / ‘// Q 15 atch (ValueTooLargeException e) {
T { a‘ 16 /#* Do nothing: ValueTooLargeException thrown as expected. #*/
:




Exercise: Console Tester vs. JUnit Test

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

public class CounterTester |
public static void main(String[] args)
Counter c¢c = new Counter();
println("Current wvals " 4+ ¢: getValue()b A, 0/
try { o W 0/‘6 74

c.lincrement () ; |c. increment () .increment () ;

- i w2 ,
println("Current val: + c.detValue()); 7'
} o
catch (ValueTooLargeException e) { & —/f.'/l
rintIMN\"Error: ValueTooLargeException thrown unexpectedly."); W 7é" /
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1 c. 1ncrement 0); g P‘ZP(\
14 *prlntln("Error ValueTooLargeException NOT thrown."); {‘6’7 fﬂo

15 } /* end of inner try +* /

16 catch (ValueTooLargeException e) { 7[/90‘/ .

17 println("Success: ValueTooLargeException thrown.");

18 }

19 } /* end of main method */

20 } /* end of CounterTester class x*/

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 Ppublic void testIncFromMaxValue () {

3 Counter ¢ = new Counter();

4 try { J)
5 C.increment(); fU’,éC k, 7[0 {{)

6 c.increment () ; [(Aﬂ(lfa

7 c.increment () ;

8 unter.MAX_VALUE, c.getValme());
9 c.increment () ;

10 fail ("ValueToolargeException was NOT thrown/ as expected.");
11 }

12 catch (ValueTooLargeException e) @H 16

13

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 W public void testIncDecFromMiddleValues() { o

3 Counter ¢ = new Counter(); / ]% fm
4 try { 7} 2 2

5 for(int@= Counter.MIN VALUE; 1 < Counter.MAX VALUE; i ++) {
6 int currentValue = c.getValue(); >

74 -—%c.increment(); 2 ; f(ZnA’
8 assertEquals (currentValue + 1, c.getValue()); l

9 } v

10 for(int i = Countef\ MAX VALUE; i@Counter.MIN_VALUEE I =

11 int currentValue = c.getValue();

12 —) c.decrement () ;

13 assertEquals (currentValue - 1, c.getValue()); g

14 }

15 }

16 catch (ValueTooLargeException e) {

74 fail ("ValueTooLargeException is thrown unexpectedly");

18 }

19 catch (ValueTooSmallException e) {

20 fail ("ValueTooSmallException is thrown unexpectedly");

21 }
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The equals Method: To Override or Not?

public class Object {

public boolean equals(Object obj) {

return thijefz:&o%?-’ yﬁﬂ ?f"d

public class PointV2 {

public class PointV1 {
private double x;
private double y;
public PointV1 (double x, double y) {

this.x = x;

this.y = y;

public boolean equals(Object obj) {
if(this == obj) { return true; }
if(obj == null) { return false; }
if(this.getClass() '= obj.getClass()) { return false }
Point other = (PointV2) obj;
return this.x == other.x

&& this.y == other.y;
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