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Recap of Exceptions

Catch-or-Specify Requirement

Normal Flow of Execution Abnormal Flow of Execution
ANAANNN A~

... /* before, ouside try-catch block */ ... /* before, ouside try-catch block */

try { try {
0.m(l.)); /* may throw SomeException */ @R / * may throw SomeException */

}[ / *rest.of try-block */ ... / * rest of try-block */

s
catch (SomeException se) { catch (SomeException se) {
... /* rest of catch-block */ ... /* rest of catch-block */

y y

>»... /¥ after, ouside try-catch block *

When the exceg’rion does not occur When the exception occurs



Class for Bounded Counters

public class(§§£E£;Z>{

public final static int
public final static int
private in
public(Counter ( {
this.value = Counter.MIN VALUE;

J
public i@ |
return value;
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/+ more later! +/ public void/Zincrement (

}

else { value ++; }

}

Ei

throws ValueTooLargeException

1f (value == Counter' . .MAX VALUE) {
W
throw new ValueTooLargeException("counter value 1s

public void decrement () throws ValueTooSmallException
1f (value == Counter.MIN VALUE) {

__“'_ﬂ

throw new ValueTooSmallException("counter value 1s

}

else { value ——; }
}

+ value) ;

+ value) ;




Manual Tester 1 from the Console

1 |public class CounterTesterl {

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

3 Counter ¢ = new Counter|(); 0

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

5 try {

6 | _cldecrement)) ;

/ printiln("Error; ValueTooSmallException NOT thrown.");
8 }

9 :)catch (ValueTooSmallE ion e) {

10 println("Success: ValueTooSmallException thrown.");
11 ) -
12 } o f main method x/

13 |} S f class CounterTesterl x*/

1 |public class CounterTesterl

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

3 Counter ¢ = new Counter();

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

< try

6 decrement () ;

F T TOr ValueTooSmallException NOT thrown.");
38 }

9 catch (ValueTooSmallException e) ({

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

12 } /+ e f 1 ot .

13 |} /» end of cla >unterTest

What if decrement is

implemented correctly?

) "L s

Calling c.decrement()

when c.value is O should

trigger a VYalueTooSmallE '

What if decrement is

implemented incorrectly?




Running Console Tester 1 on Correct Implementation

public void decremgpt() throws ValueTooSmallException (

if (velfme == Counfér MIN VALUF) |
throw new VglueTooSmallException ("counter value 1s " + value);

J

| else { value —-—; }

}

}

ﬁOWece 1 |public class CounterTesterl {
2 public static void main(String[] args)
3 Counter ¢ = new Counter():
4 println("Init val: " + c.getValue());
5 try [Hméﬁ? @
6 decrement () ;
/ println("Error: ValueTooSmallException NOT thrown.");
38 }
9 >catch (Va lueFooSmal lException e) {
10 printlf("Success: qLggIgQSmaLLExgeptiQn_Lthﬂnﬂﬁ);
Il
} /+ end of main method =/
13 |} /» end of class CounterTesterl x/




Running Console Tester 1 on Incorrect Implementation

<

public o'crement@ throws ValueTooSmallException ({
if (value(>&\Counter.MIN_VALUE) {
EhYrowEw” ValueTooSmallException("counter value is " + wvalue);

e —

1 |public class CounterTesterl

2 public static void main(String[] args)

3 Counter ¢ = new Counter():

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

5 |ty ( pude O

6 ‘%G. decremepttjme

/ Sorint A HNalueTooSmallException NOT thrown.");
38 }

9 catch (ValtGeTooSmallException e)

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

12 } /+ end of main method */

13 |} /» end of class CounterTesterl x/




Manual Tester 2 from the Console

1 |public class CounterTester2

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

3 Counter ¢ = new Counter():;

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

0 try

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

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

8 try

9 c.increment () ;

10 printin("Error: ValueTooLargeException NOT thrown.");
11 } /+ end of inner try x/

12 catch (ValueTooLargeException e)

13 println( — ) ;
14 } /% end of inner catch +*/

15 } /* end of outer try */

16 catch (ValueTooLargeException e) {

17 printin("Error: ValueTooLargeException thrown unexpectedly.");
18 } /* end of outer catch */

19 } /+ end of main method +*/
20 |} /* end of CounterTester?2 class */




Running Console Tester 2 on Correct Implementation

publicyoid incre?nt() throws ValueTooLargeException ({
if (value == Counfer.MAX VALUE) ({
throw new ValueTooLargeException("cgunter value 1s " + value);

}

else { value ++; }

} 1 |public class CounterTester2
2 public static void main(String[] args) {
3 |—> Counter ¢ = new Counter(); O
4 —> println("Current val: " + c.getValue());
O trxo{ / S =
6 -—f> E:increment(); c.i1ncrement(); (c.1ncrement /() ;
/ | — println("Current val: " + c.getValue());
8 tuqzﬁﬁﬁeg;i f;
9 —> c—1hcrement () ;
10 printin("Error: ValueTooLargeException NOT thrown.");
il } /* end of inner try =*/
2 >catch (ValueTooLargeException e)
13 '—ippwintln(" alueTooLargeException thrown.");
14 } /* end of 11 catch */
1£5 } /* end of outer try =*/
16 catch (ValueTooLargeException e)
14 printiln("Error: ValueToolLargeException thrown unexpectedly.");
18 } /* end of outer catch */
19 } /* end of main method */
20 } /* end of CounterTester?2 class */




Running Console Tester 2 on Incorrect Implementation 1

public_wold increment “Lhrows. ValueTooLargeException ({ <
1f(valug 6%- 3 :
th gon ("counter value 1s " + value);

\{

}

else }

public class CounterTester?2 {
public static void main(String|[] args) {
—>Counter c¢ = new Counter();

?prlntln "Current val: ™ L getValue
t __u-—hhh g’l""
7z
Rz TnCrenenty @ @ ) A
p Tt "‘-- "'""" ,._,y_ - g(f

try |

auawwfamemg?);
printin("Error: ValueToolargeException NOT thrown.");
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12 catch (ValueTooLargeException e) {

13 pflﬂtlﬂ("Success ValueTooLargeException thrown.");

14 } /* end of 1nner catch */

i /* end of outer try =/

16 atch dyalueTooLargeExceptlon e)

| T4 print.| alueToolLargeExceéption thrown unexpectedly.");
18 } Salel

19 } /*x end of 1 = ] A

20 |1 /+ end of - o Tanta) | mes %/




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

Question. Can this alternative to ConsoleT

(without nested t ry—catch)?

ester2 work

%W

public class CounterTesterZ {
public static void main(String] ]

Counter ¢ = new Counter();
printiln("Current val: " + c.getValue());

args) {

tr
—:9 c.increment(); c.increment(); c.increment/()
' urrent val: (3 a5
}
atch (ValueTooLargeException e) {

ﬁ Brintln "
}

I ————————————

MW”:'/@@?:/ *f
c.1ncrement (

prlntln("Error
} /* end of inner try #
catch (ValueTooLargeException e) {
println("Success: ValueToolLargeException thrown.
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ValueTooLargeException NOT thrown."
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A Manual, Iterative Console Tester

import java.util.Scanner;
public class Counterlesters |
public static void main(String|[] args) {
Scanner 1nput = new tem.1in) ;

String cmd = null;( Counter c new Counter();

boolean userWantsToContinue—~= true;
while (userWantsToContinue) {
printin("Enter \"inec\", \"deec\", or \"val\"i");
cmd = 1nput.nextLine();
try {
1f (cmd.equals ("1inc")) { \c¢.incrementA] ; |}
else 1f (cmd.equals ("dec")) { c.decrement s
else i1f (cmd.equals("val")) { prin c.getValue () ) ;)\
else { userWantsToContinue = false; prIT ("Byel=7 |
} /* end of try x*/
catch (ValueTooLargeException e€){ println("Value too big!"),; }
catch (ValueTooSmallException e){ println("Value too small!"),; }

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




Coming Up with Test Cases

2

= Counter-MAX_ VALUE 7 (.--
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—_— C.decrementy()
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A Default Test Case that Fails

he result of running a test is considered:
Failure/t either

e an assertion failure (e.g., caused by fail, assertTrue,
ﬁ- ﬁh—.‘
assertEquals) OCCUIS; Or

e an unexpected exception (e.g., NullPoj] tion,
d] TestCounter.java 3% o Success ¥ neither assertion failures nor unexpected exceptions
1 package tests; OCCLH:

2-1import static org.junit.Assert.*;
3 1mport org.junit.Test;

4 public class TestCounter {

> @Test

6|/ public void test() {

/ ¥arTrCNe = yetzne e:;*j"e_
8 §

9}

What is the easiest way to making this test pass?



JUnit Assertions Examples (2)

Consider the following class:

class Circle {
double radius;
Circle (double radius) { this.radius = radius; }
int getArea() { return 3.14 x radius * radius; }

J

4ssef (;f,\a[r‘( %é.é?%ﬁ s [’f{’févf”&()) X

Then consider these assertions. Do they pass or fail”

CircleCE>= ne rcl
4

assertT 5.2 C_-%liﬂ)f@i .

ol € C
G@“ah U €24 2 1y b .2%@ Rt < sl qud(j

p.ol




JUnit where an Exception is Not Expected

1 | @Test

2 |public void testIncAfterCre%ﬁlon

3—>Counter c = new Counter(); d[‘é\ﬁ/

4__9 assertEquals (Counter.MIN_VALUE,, c.getValue());

O try ({ RS mof v o d

: Cocrement O) V78T

Y {assertEqua) s c.getValue ()

8 }

9 catch(ValueTooBlgExceptlon e) |
10 /+ Exception 1s not expected to be r
11 fail ("ValueTooBigException is not expected.");
12 } —
13 |}

1 | @Test

2 |public void testIncAfterCreation() ({

)
LN = O W 0

A L

ﬂfﬂ\t

Counter ¢ = new Counter();
assertEquals ( Co{;ter MIN_VALUE,

c.getValu
try { 79 2%) VJQ?E: “V%?9QQQ?94?

.1ncrement (

assertEquals (l, c.getValue ()

atch(ValueTooBlgExceptlon e) |

L7 F Ay Y
_#

|I"| ' 1 7 ,.-I lI |I I_ ;':I"""."'."
B _L.F.a INO1 EXpPeCte ad to be throwrn.

fail ("VgdlueTooBigException i1s not expected.");

What if method increment is

implemented correctly?

What if method increment is

implemented incorrectly?




JUnit where an Exception is Expected (1)

@Test
public void testDecFromMinValuel) {

ounter ¢ = new Counter(); &
assertEquals (Counter.MIN VALUE, c.getValue ()
____________

try LQ§Z§1”1Hhouh4¢QP lgzﬂﬁf;; o
_ﬂJuEﬂm%fi_______________f£>

de
g;all ("ValueTooSmallExceptidn 1S expected ")

;patch(V&lueTooSmallException e} 4
[7* Exception 1s expected to be thrown. +*/

}

N O O0ooNOOOTHAS,WN —

}

JUnit Test

public class CounterTesterl ({

-—:}Cbunter c = new Counter();

decrement(

1
2
3
4
9
6
Z
8
9

Console Tester

atch (ValueTooSmallException e)
println("Success: ValueTooSmall

}

} /* end of main method =*/

} /*+ end of class CounterTesterl x*/

public static void main(Strlng[] args) {

println ¢ Iyt wale ™ & & getvalue
Flco &~

ncin "Error 1ueTooSmall xceptlon NOT thrown.

{

Exception thrown.");

gl

e
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