Lecture 9 - Oct. 5
Testing Exceptions & TDD

Testing Exceptions: Console Testers
Testing Exceptions: JUnit Tests



Announcements

- Programming Test 1
- Lab2

- Reading Week




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 ++; }
} Wt’(
public void decrement () throws ValueTooSmallException {
if (value == Counter.MIN_VALUE) {
throw new ValueTooSmallException("counter value is " + value);




Manual Tester 1 from the Console

1 |public class CounterTesterl {

2 public static void main(String[] args) {

3 = Counter@: new Counter();

4 |=> priptin("Init val: " + c.getValue());

) try( {

6 c{decrement)) ;

7 println("Error: ValueTooSmallException NOT thrown.");
8 }

9 catch| (ValueTooSmallException e) {

10 println("Success: ValueTooSmallException thrown.");
11 }

12 } /* end of main method x/

13 |} /% end of class CounterTesterl x/

1 |public class CounterTesterl {

2 public static void main(String[] args) {

3 Counter c¢ = new Counter();

4 println("Init val: " + c.getValue());

5 try {

6 c.decrement () ;

7 println("Error: ValueTooSmallException NOT thrown.");
8 }

9 catch (ValueTooSmallException e) {

10 println("Success: ValueTooSmallException thrown.");
11 }

12 } /* end of main method =/

13 |} /% end of class CounterTesterl x/

What if decrement is
implemented correctly?

Expected Behaviour:

Calling c.decrement()

when c.alue is O should
trigger a ValueTooSmallException

What if decrement is

implemented incorrectly?

e.g., It only throws VTSE
when cwvalue < O




Running Console Tester 1 on Correct Implementation

publ:.cOvo:.d decrement ( Othrows ValueTooSmallException ({
value == Counter.MIN_VALUEY} {
hrow new ValueToodmallException("counter value is " + value);

}

else { value ——; } _ CWVPC{,)

public class CounterTesterl -fpﬁ
public static void main(String[] args) {
Counter ¢ = new Counter();
println("Init val: " + c.getValue());
try | o 0
/J?c decrement ( '—? 4ﬂ3€7
Xpm1ntln("Error ValueTooSmallException NOT thrown.");
}
catch (ValueTooSmallException e)
/)7println("8uccess: ValueTooSmallException thrown.");
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} /+ end of main method =/
} /% end of class CounterTesterl x/




Running Console Tester 1 on Incorrect Implementation

public&void ﬁp@rement(ﬂ7throws ValueTooSmallException {
ifl (value ¥&Pounter.MIN VALUE) {
)(throw new ValueTooSmallException("counter value is " + value);

}

else { i ——;|}
R A -\

}

public class CounterTesterl {
public static void main(String[] args) {
_2>Counter c = new Counter

2pr1ntln("1nlt Vialdas r getValue())

;rcy d{ecrement la W E Y\d’ -ﬁwﬂm

iprlntln ( "(ESECha ValueTooSmallExceptlon NOT thrown.");
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catch (ValueTooSmallException e) {
)( println("Success: ValueTooSmallException thrown.");

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




Manual Tester 2 from the Console Test Case 3
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- Nothing unexpected occurs.
- Everything expected occurs.

:ﬁzﬁ

Test Case 1
public class CounterTester2 {
public static void main(String[] args) {
Counter ¢ = new Counter(); 0 Test Case 2

-z s p
—e—t

println("Current val: " + c,geé,Value()); i VTLE not thrd

)\wn as expected

0 'c. increment () ;| c.increment () ;| c.lincregent ()';

}

println("Current val: " + c,getValue());
e ALE
|c.1ncreme£t()4
println("Error: ValueToolLargeException NOT thrown.");
} /+ end of inner try */
'::atch (ValueTooLargeException e) {
println("Success: ValueToolLargeException thrown.");
} /* end of inner catch */
} o/ * éend Of outer try */
catch (ValueTooLargeException e) |
println("Error: ValueToolargeException thrown unexpectedly.");
} /* end of outer catch */
} /* end of main method */
/* end of CounterTester2 class */




g_Console Tester 2 on (Correct) Implementation 1

publﬁsﬂvoid increment ()% throws ValueTooLargeException {
if[valuel\s=) Counter. MAX VALUE]| {kﬂ&f.
throw new ValueTooLargeException("counter value is " + value);

}

value ++;

public class CounterTester? {
public static void main(String[] args) {
—>Counter ¢ = new Counter();
_f>puintln("Current val: " + c.gifvalue()); 3
try {
0 c.increment(ﬂ; c.increment()' c.increment()'
println("Current val: " + c.getValue());
e 3
("Error: ValueTooLargeException NOT thrown.");
} /+ end of inner try x/
atch (ValueTooLargeException e) {
‘)7 println("Success: ValueTooLargeException thrown.");
} /+ end of inner catch */
} /* end of outer try =*/
catch (ValueTooLargeException e) {
X printin("Brror: ValueToolargeException thrown umexpectedly.™);
} /* end of outer catch */
} /% end of main method x/
} /* end of CounterTester?2 class */

O©CooNOOOhA~,WN =




Running_Console Tester 2 on ( ) Implementation 2

publicpavoid incrementy ) throws ValueTooLargeException {
if (value €= Counter .MAX VALUE) {
throw new ValueTooLargeException ("counter value is " + value);

}

else { value ++; }

} public class CounterTester2 {
public static void main(String[] args) {
Counter c¢c = new Counter(); C
»println("Current val: " + ¢g.getValue());
try {
\ c.increment ()}; c.increment(); c.increment|();
printdmr("Current val: " + c.getValue());
try |
c.increment () ;
println("Error: ValueToolargeException NOT thrown.");
} /+ end of inner try =/

O©CONOOOTHA~WN =

catch (ValueTooLargeException e) {
println("Success: ValueTooLargeException thrown.");
} /% end of inner catch =/

} /#+ end of outer try x/
<atch (ValueTooLargeException e) {
> ﬁ}intln("Error: ValueToolLargeException thrown unexpectedly.");
} /* end of outer catch */
} /* end of main method */

} /* end of CounterTester2 class %/



Running_Console Tester 2 on (Incorrect) Implementation 3

public vaid {ncrement() throws ValueTooLargeException { fct
if (val *é‘ountg%.MAX_VALUE) { ol

Xtﬂuow new ValueTOoLargeException("counter value is " + value);

}

else { value ++; }

b A7

public class CounterTester2 {

public static void main(String[] args) {
—2Counter ¢ = new Counter(); 0
’,;!println("Current wvalsg Y 4 c.qsfvalue());

~Ztry |
lc increment () @lc increment()l c.lincrement ()
g?prlntln("Current val: " +.c.getValue());

try { (4
Zé|cy.1ncrement )l,'h W ’\ﬂe'é

println("Error: ValueToolLargeException NOT thrown.");
/#* end of inner try #/
catch (ValueTooLargeException e) {
K. println("Success: ValueTooLargeException thrown.");
} /+ end of inner catch =*/
}" /* end of outer try =/
catch (ValueTooLargeException e) {
x println("Error: ValueToolargeException thrown unexpectedly.");
} /* end of outer catch */
} /+ end of main method x/
} /* end of CounterTester?2 class #*/

O©CoONOOOThA~WN =




Exercise # oottt s thok
i VILE  thom prom _

Question. Canhiis alternative to ConsoleTester2 work
(without nestgd try—catch)?

1 public class founterTester2 ({

2 public statfic void main(String[] args) {

3 Counter § = new Counter();

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

5

6 .increment(); c.increment/();

7 " + c.getValue());

8

9 catch (Val {

10 ValueTooLprgeException thrown unexpectedly.");

11 -
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13 c.lincrement () &

14 println("Error: ValueTooLargeException NOT thrown.");

15 } /* end of inner try */

18 } /% end of
19 } /+ end of main method x*

20 /* end of CounterTes

16 eException e) { A»l \'(AQ
17 jeiealimie i {( " ValueToolLargeException thrown."); %
! catch — i &«

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



A Manual, Iterative Console Tester

import java.util.Scanner;
public class CounterTester3 ({

public static void main(String[] args) {

= new Scanner (System.1in);
Counter c¢ |= new Counter();

Scanner input =
String cmd = null;
boolean userWantsToContinue = true;
while (userWantsToContinue) {
printin("Enter \"ing\", \"dec\", or \"val\":");
cmd = input.nextLine();
mauy
if (cmd.equals ("inc")) {
else if (cmd.equals ("dec")) {

else if (cmd.equals ("val")) { println( c.getValue() ); }

else { userWantsToContinue = false; println("Bye!"); }

} /% end of try */
catch (ValueTooLargeException e){ println("Value too big!"); 1}

catch (ValueTooSmallException e){ println("Value too small!")
} /* end of while x/

} /% end of main method x*/
} /+ end of class CounterTester3 x/

c.increment () ; }
c.decrement ()7; }




JUnit: Where an Exception_is Expected (1)

JUnit Test

@Test

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

decrement () ;

c.getValue());

("ValueTooSmallException is expected.");

O©CoOoONOOOPR~rWN =

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

*//‘\/

public class CounterTesterl {
public static void main(String|]
Counter c¢ = new Counter();
println("Init val:
try {
c.decrement () ;

}

catch (ValueTooSmallException e)

—['NJ" )
) o/

/% end of main method

O©ooNOOOP~,wWN =

} /* end of class CounterTesterl x/

args) {

" + c.getValue());

princlnl("Error: ValueTooSmallExceptiion NOT Ehrewn. ") ;

println("Success: ValueTooSmallException thrown.");



