Lecture 10 - Oct. 17
Testing Exceptions & TDD

Console Testers vs. JUnit Tests
Regression Testing



Announcements

- Programming Test 1 Results: by the middle of next week
-@}?due this Friday

- Look ahead: WrittenTest2 & ProgTest2
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Coming Up with Test Cases: A Single, Bounded Variable
Ghfe tienseon d’mgmm (Celssee ,I'

Boundries:
Counter-MIN_VALUE <= c.value <= Counter.MAX_VALUE

> c.increment()

> c.decrement()
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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) OCCUrS; Or
e an unexpected exception (e.g., NullPointerException,
ArrayIndexOutOfBoundException) is thrown.
o Success if neither assertion failures nor unexpected exceptions

OCCU r- TestCounter.java

I 7 L [fail("Not yet implemented");

oM
g i I W

Q: What is the easiest way to making this test pass?
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Examples: JUnit Assertions (1)

Consider the following class:
class Point {
int x; int y;
Point (int x, int y) { this.x = x; this.y

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

}

Then consider these assertions. Do they pass or fail?
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Point p; /
assertNull (p); "'4,
assertTrue (p £ null); \/
assertFalse '= null); ©

assertEquals (3, p.getX()); X /# NullPointerException #*/
p = new Point (3, 4);

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);
assert®Pruwe(36.2984, c.getArea(), 0.01); V

(-;%J 0




JUnit: Where an Exception_is Not Expected
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1 §@Test

2 fpublic void testIncAfterCreation() {

3 Counter c¢ = new Counter();

4 assertEquals (Counter.MIN_VALUE, c.getValue());
4 B — yo ewrm tho

6 c.increment (

ife assertEquals (1, c.getValue()

8 }

9 catch (ValueTooBigException e) {

10 /* Exception is not expected to be thrown. #*/
11 fail ("ValueTooBigException is not expected.");

12 }
13 B}

@Test
public void testIncAfterCreation() {
Counter c¢c = new Counter();
assertEquals (Counter.MIN _VALUE, c.getValue());

trg 1{ncrement( :—7 OXLe (7| '*W W

O©CoONOOTh WN =

assertEquals (1, c.getValue());
‘;}
atch (ValueTooBigException e)

10 /% Exception is not expected to be thrown. x/

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

12 }
13 |}

implemented

What if increme

implemented
e.g., It only throws VTSE
when c.wvalue < O

e —————
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Jy,ni’r: Where an Exception_is Expected (1)

JUnit Test

Q\m/fo ' :

e mm/
Wd‘fy

1 |@Test
2 |public void testDecFromMinValue () {
%.QCounter c = new Counter();

? —assertEquals (Counter.MIN_VALUE, c.getValue());
&>

try /Wwésexcef?d

) —p C.decrement
7--} X fail ("ValueTooSmallException is expected.");

9 catch (ValueTooSmallException e) {
10 xx /* Exception is expected to be thrown. */
11 }

>

public class CounterTesterl {
public static void main(String[] args)
Counter c¢ = new Counter();
printin("Init wval: " + c.getValue());
try {
c.decrement () ;
println("Error: ValueTooSmallException NOT thrown.");
}
catch (ValueTooSmallException e) {
println("Success: ValueTooSmallException thrown.");

Console Tester

O©ooNOOOP~,wWN =

}
} /% end of main method x/
} /+ end of class CounterTesterl =/




O©CoONOOTRA WN =

_
wnhN = O

@Test
public void testIncAfterCreation() {
Counter ¢ = new Counter();
assertEquals (Counter.MIN_VALUE, c.getValue());
try {
c.increment () ;
assertEquals (1,

}

c.getValue());

catch (ValueTooBigException e) {

/+ Exception 1is

not expected to be thrown. x/

fail ("ValueTooBigException is not expected.");

@Test
public void testDecFromMinValue () {
Counter ¢ = new Counter();
assertEquals (Counter.MIN_VALUE, c. getva /ﬂ%54

tfcy d{ecrement () 3 {*e e”?{f d;d no'f

/57 fail ("ValueTooSmallException is expected.");
olesr

catch (ValueTooSmallException e) |
/% Exception 1is expefted to be thrown. */

7 erpett RGP o] = e




lid
JUnit: where an Exception_is Expected (2.1) sl

public class CounterTester2 {
public static void main(String[] args) {
Counter c¢ = new Counter();
printlin("Current val: " + c.getValue());
try {
c.increment(); c.increment(); c.lincrement();
println("Current val: " + c.getVal ());

trcy. i{ncrement () M”f

println("Error: ValueTooLargeException NOT thrown.");
} /x end of inner try */
catch (ValueTooLargeException e) |
println("Success: ValueToolargeException thrown.");
} /% end of inner catch x*/
} /+ end of outer try x/
catch (ValueTooLargeException e) {

Console Tester

CoOoNOOOh~WN =

@QTest printin("Error: ValueToolLargeException thrown unexpectedly.");
public void testIncFromMaxValue() { 18 } /# end of outer catch #*/

Counter c = new Counter(); 0“ 19 } /% end of main method x/

try { ﬁ‘ 20 @} /* end of CounterTester2 class */

c.lincrement (); c.increment(); c.increment();
}
catch (ValueTooLargeException e) {

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

JUnit Test

O©CoO~NOOAWN =

10 assertEquals (Counter.MAX_VALUE, c.getValue());

11 try {

12 c.lncrement () ;

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

}
catch (ValueTooLargeException e) {
/* Do nothing: ValueTooLargeException thrown as expected. */

}



JUnit: where an Exception_is Expected (2.2)

Recall the alternative to ConuterTester2
that has un-nested try-catch blocks.

try (
Why is the JUnit test

logically correct
but the Console Tester is not?

}

catch

}
try {

@Test catch

public void testIncFromMaxvalue() {

Counter c = unter ( md

exy (3 NOF o " MV"' D Wov
_?c.increment (e €. 1ncreme#n ; c.increment () ;
atch (ValueTooLargeExtepti e) {
-J:fail("ValueTooLargeExcepti n was thrown unexpectedly.");

}
assertEquals (Counter{MAX VALUE, c.getValue (

S emencn; v 405E faels 7 W A

O©CoO~NOOAWN =

}
catch (ValueTooLargeException e) {
/+ Do nothing: ValueTooLargeException thrown

}
}

fail ("ValueToolargeException was NOT own as expgcted.”

as expected.

public class CounterTester2 ({
public static void main(String[] args) {
Counter ¢ = new Counter();
println("Current vgl: " + g.getValue());

, (4 . .
Cc.lincrement (); c.increment(); c.incremeht();
println("

Current val: " + c.getValue());

(ValueTooLargeException e) {

¥ joizatiane Iia ((ViZheicone §

C.incfrement (
printin( "Error

} /* en\l] of 1ir

nner t

ValueTooLargeExceptlon NOT thr

ry */

(ValueTooLargeException e) {

)i

println("Sweggss:

ValueToolLargeException thrown

rwatch */

ValueTooLarieExceptlon thrown unexpectedly.");

vv.

")
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oot </ Console Tester
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Exercise

Q: Can we rewrite test IncFromMaxValue to:

@Test
public void testIncFromMaxValue ()
Counter ¢ = new Counter();
try | ,'L ¢
c.lncrement();//%, ¢
c.increment () ;

c.increment () ;

assertEquals (Coup¥er.MAX VALUE, c.getValue());
c.lincrement () ;
10 7>fail("ValueTooLargeException was NOT thrown as expegted.");

©CoOoONOOCOTPR~,rWN —

12 catch (ValueTooLargeException e) {\}

Hint: Say Line 12 is executed,
is it clear if that ValueTooLargeException was thrown as expected?
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Testing Many Values in a Single Test

Loops can make it effective on generating test cases:

1 QTest

2 WM public void testIncDecFromMiddleValues() {

3 Counter ¢ = new Counter();

4 1 @D

5 for(int i1 = Counter MIN VALUFE. 1 < Counter.MAX VALUE; 1 ++) {
6 int currentValue = c.getValue/() ; ¢

7 c.increment () ;

8 assertEquals (currentiValuel+ 1, c.getValue());

9 }

10 for(int i = Counter.MAX VALUE; 1 > Counter.MIN_VALUE; 1 —--) {
11 int currentValue = c.getValue();

12 c.decrement () ;

13 assertEquals (currentValue - 1, c. getvalue

14 } Qt M:N

15 f\, ﬂ&«)

16 catch(ValueTooLargeExceptlon e) |

74 fail ("ValueToolLargeException is thrown unexpectedly");
18 }

19 catch (ValueTooSmallException e) {

20 fail ("ValueTooSmallException is thrown unexpectedly");
21 }

I\
N

}




Test-Driven Development (TDD): Regression Testing
ll\s) fix the Java class under test

when some test fails

extend, maintain

/ Java Classes

W (e.g., Counter)

ode

! 8“(”
P Fle»l
M h{ i (re-)run as JUnit
C 173 MJ ) Jjunit test case = \_ Framework
f

‘ ,ecfﬁe“

M“-’

/
of f'mf ®‘[;.m '
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when, all tests pass ¢

add more tests
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