Lecture 10 - June 5

TDD with JUnit

JUnit Test Method vs. Method Under Test

TDD & Regression Testing
JUnit Test: An Exception Expected or Not



Announcements/Reminders

e Todays class: notes template posted
e ProgTest1 next Friday JUN 13
® ProgTest1 guide (policies & requirements) released
+ PracticeTestl & Survey on Review Session Time
+ ProgTestO marks & feedback (or MON, JUN 9 latest)
e Priorities:
+Lab1 solution, Lab2
+ Slides on Classes and Objects
+ Slides on Exceptions
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Coming Up with Test Cases: A Single, Bounded Variable
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JUnit Test Method vs. Method Under Test

d
@Test s () vyl
public void[test]) { o
MyClsss o = new MyClass(); 7 7 M
assertEquals(23| o.|9etVaIue|()|);

b R
> mémde ,,j.'efh (42*

LR ol W0 lee) pas
ﬂ‘z[g Tnte st wethad
a (e6t) el

"M‘ T R
CQFWM)




Test-Driven Development (TDD): Regression Testing
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A Default Test Case that Fails Jhde Lo

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)

s

exceptions occur.

‘@ TestCounter.java 33 X

1 package tests;

hd*( @’ 2-import static org.junit.Assert.*;
?Jﬂ 3 import org.junit.Test;

4 public class TestCounter {

®
]W"ﬂ&« e M fﬁ( 2_| i id test() {
ublic void tes
0\ ?}SS ,(.\.([;\\%é'\\_z__/ : /'ﬁcail("Not yet implemented");
\ MR 8
\ 91}
/ ¥ .

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



Examples: JUnit Assertions (1) W/

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) W

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); E
assertEquals (36.2984, c.getArea(), M); .
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JUnit: An Exception Not Expected

; g:sf:c void testIncAfterCreation() { Whai’ lf m is

2 gz:z:i:gqsa:sr(lizugi:?tfﬂe{élsi;./ALUE, c.getValue()); implemenfed CorreCfIY?
g E:y.i{ncrement () ;)’ M/-'hm’ WZE
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13 catch (ValueTooLargeException e) { 3 ?ﬂt. %o 1

/% Exception is not expected to be thrown. */ Expecfed Behaviour:

fail ("ValueToolargeException is not expected.");

}
}

=
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Calling c.increment()
when c.value is O should not
trigger a|ValueToolLargeException

=
w

@Test

public void testIncAfterCreation() {
Counter c = new Counter();
assertEquals (Counter.MIN_VALUE, c.getValue());
try {

.increment () ;
g:ssertEquals (1, c.getValue());

What if increment is
lemented incorrectly?
120 e.g., It throws VTLE when

O©CoOoONOOOTAWN =

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

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

130}

c.value < CounterMAX_VALUE



Running JUnit Test 1 on Correct Implementation

ublli,xfldcﬂncremggt throws ValueTooLargeException {
élf value == Countér.MAX VALUE) {
Xthrow new ValueTooLargeException("counter value is " + value);

}
—Dele {[value ++;
} 0 > (1)

1 @l @Test

2 @ public void testIncAfterCreation() {

3 D Counter ¢ = new Counter | c:v-'o

4 lZ)assertEquals (Counter. MIN VAﬂ lc. getValue Ob; = ,7455
5

6 c. 1ncrement()ﬂ pa lweer Mﬂf‘&/ (.

4 assertEquals c.qetValue P — Pz‘}

8

9 atch (ValueTooLargeException e) {

10 /* Exception 1s not expected to be thrown. */

11 faill ("ValueToolargeException is not expected.");
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Running JUnit Test 1 on Incorrect Implementation

public§oid incremeng () throws ValueTooLargeException ({

%f(va ue €& Counter. MAX VALUE) ;

hrow n V. l lue is " + valye);

) i ‘ ﬂi}’ Mvtd’
}Xelse { value : ) I\ﬂ%/‘ W’W

1 @ @Test

2 @ public void testIncAfterCreation() {

3@ counter ¢ = new counter();| LV ==

4 assertEquals(Counter MIN VALUE, c.getValue());
b (2] O

6 @c increment () ; -f’h
7 XassertEquals(l, c.getValue ()

8 } / u/\ ﬁ
9 catch(ValueTooLargeExceptlon e)

10 /+ Exception 1s not expected to be thrown. */
11 RN ("ValueToolargeException is not expected.");
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JUnit: An Exception Expected
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@Test
public void testDecFromMinValue() {

Counter ¢ = new Counter();l(_‘.1I="O

c.getValue());

assertEquals (Counter.MIN_VALUE,
try {
sCc.decrement () ;

, Xfall ("ValueTooSmallException is, 6 expected.");

\c,}: NTSC ottars 05 ex

=catch (ValueTooSmallException e) {

}

/* Exception is expected to be thrown. #*/

I

@Test
public void testDecFromMinValue () {

}

Counter c¢ = new Counter();
assertEquals (Counter.MIN_VALUE,
try {

c.decrement ()
fall

c.getValue());

1s expected.");

otmr :

("ValueT SmallExc;li

catch(ValueT oSmallException &F
/* Exception 1s expected to be thrown. */

}

What if decrement is
implemented correctly?

Expected Behaviour:

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

What if decrement is

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




Running JUnit Test 2 on Correct Implementation

ublic.void decremené throws ValueTooSmallException {
if (value == Counter.MIN VALUE) {
throw new ValueTooSmallException("counter value is " + value);

}
Xelse { value —--; }

@Test

publlc void testDecFrolinValue {

Counter c = new Counter ( | 0‘]/

?3 assertEquals (Counter.MIN VALUE, C. qetValue e
o o

@ c.decrement () ;

X. fail ("ValueTooSmallException is expected LR A

) AC otmd ¢ gpfpceo
atch (ValueTooSmallException e)

10 </* Exception 1is expected to be thrown. */
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Running JUnit Test 2 on Incorrect Implementation <

ubllcaro:l.d decrement% throws ValueTooSmallException {
élf(v@ lue < Counter TIIN VALUE) {

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

@else { value —-—; }

- 0-> -l

@Test
public void testDecFromMinvalue() {
(l)Counter ¢ = new Counter(); | .

Es getValue
c.decrement () ; ﬂ ,\ﬂ"rE M/g JTA a‘wf

fail ("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:

@Test e# /4
public void testIncFromMaxValue ( . 2
Counter c = new Counter(); BTM -Hl"") ,%'(L alling c.increment()
try { . ’
Ic.increment(); c.increment(), c.lncrement ( | l 4 flmes 1-0 reGCh CS max Should n—Of
ATLE otours W‘ b’ M“ trigger any ValueToolLargeException.

}
atch (ValueTooLargeExceptlion
fail ("ValueTooLargeException was thrown unexpectedly "

}
assertEquals (Counter.MAX VALUE, c.getValue()); Calllng c incremenf()

try {
f 04 i i
c_incremen . when c is already at its max should

fail ("ValueTooLargeException was NOT thrown as expected )

T d‘ows as E)SW"(" trigger a ValueTooLargeException

catch (ValueTooLargeExceptlon
ion expected. #*/

&HDo nothing: ValueTooLargeExceptior




Running JUnit Test 3 on Correct Implementation

increment () throws ValueTooLargeException ({

(vate (=5) Counter MAX VALUE) {

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

@lse { value ++; }

} o->1

@Test
public void testIncFromMaxValue (
(|)counter ¢ = new Counter( ' L.

oo
(;;Y 1 (:) Qz? CJ1I=;:E2;.

c.lincrement (); ~c.increment () lncrement (O .

0-| |5 2 22 %

atch (ValueTooLargeException e) {
fail ("ValueToolargeException was thrown unexpectedly.");

) 3 >

10 b?assertEquals(cOunter.MAx VALUE, c.getValue());

/)(;‘-)S -l 11
% 12 c.increment 0);
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13 Xfail("ValueTooLargeExce tion was N@QT thrown as expected.");
14 a7 J

15 @atch (ValueTooLargeException &) {

16 _§ Do nothing: ValueTooLargeException thrown as expected. =/
17




