Lecture 9 - Oct. 3
TDD with JUnit

Parsing Integers

Error Handling: Console vs. Exceptions
Deriving Test Cases

JUnit Test Method vs. Method Under Test
Regression Testing

JUnit Test: An Exception Not Expected



Announcements/Reminders

e Written Test 1 result to be released Fri or Mon
e Labl due tomorrow (Friday) at noon
e Lab2 to be released tomorrow



More Example: Parsing Strings as Integers

Scanner input = new Scanner (System.in); Test Case: v

@Dhoolean validIinteger = false;
@Ctile (Ovalidinteger) { User Enters: twenty-three

@ Sys-tem. o%;&’f.%ﬁé&ﬁ ( "' ' ' r:"); B User Then Enters: 23
@Strlng userIXput = linput.nextLine(}; b y
@ » ry | 2; g? q/“m&'y’f (i

(eADint [serinteger - Integer.parselnt (userInput); S ,(}FE
(DXvalidInteger = true; A7

@catch(NumberFormatException e) {
System.out.println(userInput + " is not a valid integer.");
/+ validInteger remains false #*/




Error Handling via Console Messages: Circles
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class Cirgle {
double radius;

Circle () { /% radius defau{/! to 0

void setRadlus( r |

ol

*/ '} :2 7,

if

< O )

else"

radius = 1; J
}
double getArea()

}

class CircleCalculator {

public static void main(String|]

/7Circlebc/= new Circle();
-setRadius (1 (

double area = c.getArea();

{ | System.out.println %
(

{ return radius x radius * 3.14; }

args)

System.out.println("Area:

" + area) ]
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Error Handling via Console Messages: Banks

context

}

}
}

caller

else { balance -

int id; double balance;
Account (int 1id)
void deposit (double a)
if (EREEC)
else { balance += a;

aj

}

{ this.id = id; /* balance defaults to 0 =/ }

{

{ System.out.println( "Invalid deposit." ); }

void (WiEthdram double a) {

if (a < 0 || balance_—_a < 0) {

call stack

-

System.out. pL;nLLaq'Thvalld withdraw."

1

class Bank {
Account|[] accounts; int numberOfAccounts;
Bank (int id) { ... }
void withdrawFrom(int id, double a) {
for(int i1 = O' i < numberOfAccounts; i ++) {
if (accounts[1i == 1id) {

—-<a )i

class BankApplication ({
pubic static void main(String[] args) {
Scanner input = new Scanner (System.in);
Bank b = new Bank(); Account accl = new Account (23);
b.addAccount (accl);

double a = input.nextDouble();
b.withdrawFrom(23, a);
System.out.println("Transaction Completed.");



Review: Specify-or-Catch Principle

Approach 1 —|Specify Indicate in the method signature that a
specific exception might be thrown.
Example 1: Method that throws the exception

class CI {

void ml (int x) throws ValueTooSmallException {
afi < Q) 1

throw new ValueTooSmallException|"val " + Xx);

. ar'('f"l oF eneptss

Example 2: Method that calls another which throws the exception

}

void(m2)int x) throws ValueTooSmallException {

cl.ml(x)}

}




Review: Specify-or-Catch Principle

Approach 2 — Catch: Handle the thrown exception(s) in a
try-catch block.

class @ {

public static void @ain}(String[] args) {
Scanner input = new Scanner (System.1in);
int x = input.nextInt();
C2)c2 = new c2();

try {

c2 m(x);
}

catch (ValueTooSmallException e) { ...
}
}
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Coming Up with Test Cases: A Sin‘ciile, Bounded Variable
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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 () throw4 ValueTooLargeException| {
/+ more later! if (value == Counter.MAX VALUE) {
throw new ValueTooLargeException("counter value is " + value);
}
else { value ++; }
}
public void decrement () throws| ValueTooSmallException |{
if (value == Counter.MIN_VALUE) {
throw new ValueTooSmallException("counter value is " + value);




JUnit Test Method vs.o(Me’rhod Under Test
e

@Test \/{'85{:
public void |test() { N
MyClsss o0 = new MyClass(); yet‘”;t{w\

assertEquals(23||o.getValue
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JUnit: An Exception Not Expected

1 @Test

2 @ public void testIncAfterCreation() {

3 Counter c¢ = new Counter();

4 assertEquals (Counter.MIN_VALUE, c.getValue());
5

6 . increment ()|;

; ﬁsiﬁfgpals(l, c.getValue());

9 atch (ValueTooLargeException e) {

10 /+ Exception 1s not expected to be thrown. x/
11 | = fail ("ValueToolargeException is not expected.");
12 }

130}

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

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

O©CoOoONOOOTAWN =

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

12 }
138}

What if increment is

implemented |correctlyf?

O ot thow VLT
@ et
Expected Behaviour:

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

G)alo( ’LJ (0.
@ Hvow VTLE

wne'kfp
e.g., It throws VTLE when
c.value < Counter MAX_VALUE

Wha’r if increm




Running JUnit Test 1 on Correct Implementation

id incremen?() throws ValueTooLargeException ({
if (value (==)Counter”. MAX VALUE) {

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

@Llse {@/alue ++; }
0

1 @l @Test

2 @ public void testIncAfterCreation() {

3 B1) counter ¢ = new Counter();

4

5

6

4

8

9 Kcatch(ValueTooLargeException e) {

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

11 X faill ("ValueToolargeException is not expected.");




Running JUnit Test 1 on Incorrect Implementation

£ (value g£ Counter7MAX_VALUE) {
Ithrow new ValueTooLargeException("counter value is " + value);

gublic vaid incremen%) throws ValueTooLargeException {

Xelse { value ++; }
}

i @Test

2 @ public void testIncAfterCreation() {

S = new Counter(); © [

4 ssertEquals (Counter.MIN_VALUE, c.getValue());
5 ry { ¢.4==0O

6 ) C. increment (\;

7 assertEquals (1, c.getValue());

8 }

9 catch (ValueTooLargeException e) |

10 /+ Exception 1s not expected to be thrown. #*/
@ fail ("ValueToolLargeException is not expected.");
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