Lecture 8 - Oct. 3

Exceptions, TDD

Using Exceptions: Circles & Banks
Catching Multiple Exceptions
More Advanced Use of Exceptions



Announcements
- WrittenTest1l Marks Released
- Visit my office hours to discuss questions if you wish
- Programming Test 1 (tomorrow, Tuesday)
- Guide & Practice Test released
- Arrange as many mock-up tests as you can
- Lab2 to be released shortly after PT1




Recap of Exceptions

- Catch-or-Specify Requirement

Normal Flow of Execution Abnormal Flow of Execution

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

»/* may throw SomeException */ o-m(.% /* may throw SomeException */
... / * rest of try-block */ 1g / * rest of try-block */

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

)
.. /* after, ouside try-catch block */ D ... /* after, ouside try-catch block */

When the excepfio@ccur When the exceptiofi_occurs >




Error Handling via Exceptions: Circles (Version 1)

public class InvalidRadiusException extends Exception { Test Case 1:
public InvalidRadiusException(String s) {

super (s) ; User enters
} Test Case 2:

User enters -5>

-

}

class Circle {
double radius; f
Circle() { /+* radius defaults to 0 =/ }

Ryoid ;giadius(double r) throws InvalidRadiusE@e tion |
-f'§<0){ whe the 7% vl
/althx;ow new InvalidRadiusException (" ative radius.")l;
J aﬂ‘} t %
else {_radips = {"? }@({)r" J T“ /‘
} A qﬂ‘? .

double getArea() { return radius * radius * 3.14;

class CircleCalculatorl {
public static void main (String[] args) {
ircle ¢ = new Circle();

try | lo-S , o IKF

.setRadius (i) —? et

=> double area.= c.getAreal();

«QSystem.out.println("Area: " + area);
}

catch (InvalidRadiusException e) {

Uk
z #ﬁs lp] =»system.out.println(e);
“e"%s*‘* X

}




Error Handling via Exceptions: Circles (Version 2)

public class InvalidRadiusException extends Exception ({ Te$'|‘ Case:

public InvalidRadiusException(String s) {
super (s) ; User enterS@

}
} Then user enter

class Circle {
double radius;
Circle() { /* radius defaults to 0 =/ }
oideRefPadius (double r) throws InvalidRadiusException {
5if < 0) | .
throw new InvalidRadiusException("Negative radius.");

}
else {gadius = r; }

double getArea() { return radius x radius * 3.14; }

lass CircleCalculator2 {
static void main(String[] args) {

i L% [ ]
\ner input = new Scanner(System.in); ﬂ‘t(‘ Jd’“‘
.a boolean inputRfdiusIsValid = |false; no m
whilé('.’)inputRadiusIsValid‘ { - eA
intln("Enter a dj '%M

inputRadiusIsValid = true;
;System.out.print("Circle with radius " + r);

System.out.println(" has areayf,"+ c.getArea()); }
cécatch(InvalidRadiusException e) { print("Try again!"); }

Yo




Error Handling via Exceptions: Banks

public class InvalidTransactionException extends Exception {
public InvalidTransactionException(String s) { Bank
super (s) ;

noa 1 O 1 .o b.accounts.lenth -

accounts
Do,

iclass Account
int id; double balance"l
Account () ( / * bﬂian;‘h‘; faults to 0 =/ }
void with (double Eows TnvalidTransactio¥exception { GCC].

Hif (u balance - a < 0) {

throw new _nvalidlransacti

.

" 3 3 "y

Xelse { balance —-= a; } class Bank |{
) Account|[] accounts; int numberOfAccounts;
Account (int id) { ... }
APvoid withdraw(int id, double a) (,?

a throws InvalldTransactlonExceDtlon
‘ P VA SQ 2for (int i = 0; 1 < numberOfAccounts; 1 ++) {
M ( AP if(accountslil id ==

( ==_7Jd) »
1' & 2} accounts[1i] -WiEhﬁrﬁﬁj J

( } /% end for +/ } class BankApplication {
pubic static void main(String[] args) {
aBank b = new Bank();
Account accl = new Account (23);
> b.addAccount (accl);
Scanner 1in = new Scanner (System.in);
_adouble@= Tnput .grﬁ(tDouble() ;

Test Case: try | @—

el

I' M
User en*l-ers _5000000 KSystem out.printlin(accl.balance); }

2catch (InvalidTran ionException e) |
a"ﬁ tem. ol printl HE B l




More Example: Multiple Catch Blocks

double r = ...; .
double a = ...; {vcl\/ s Test Case 1:
tryf A7 ot a: -5000000

wBank b = new Bank(); ™ 'f" 0 r 23
addAccount (new Account (34)); 6”2 kt .
dep051t (34, 100)

WJ.thdraW:M a)', de '[’L‘m, Vrﬁ
Circle ¢ = ne grcle IT('
c.setRadius
System out. prlntln(r getArea())

Test Case 2:

tch(NEgativeRadiusException e) {
System.out.println(r + " is not a valid radius value.");
e.printStackTrace() ;

'*atch(InvalidTransactionException e) |
System.out.println(r + " is not a valid transaction value.");
e.printStackTrace() ;

}




More Example: Parsing Strings as Integers

\a .

Scanner input = new Scanner (System.1in); Test Case:
boolean validInteger = false;
while (lvalidInteger) ({ User Enter§;_fwenty-
ystem.out.println("Enter an integer "); B User Then En’rers
aStrlng fserin 'Rp}ut nextLlne Fc
try { > " w '2)7 O M A Aol
int userInteger = Integer. parselnt ( seLI_nLL_K
)}ValldInteger = true, “a}/ féWAIFF
atch (NumberFormatException e) {
System.out.println(userInput + " is not a valid integer.");
X /* validInteger remains false */ !
}

; QM%, J“L“gk @l -
LTl Enfer an @t - Grter ot @t

<
Fwct £t 2>
,TTE‘\ Nt {'alml



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 2572"7"4 ﬂ{
class CI { ﬂi\‘f?ﬁ’ " whert x ol

void ml (int x) throws ValueTooSmallException

dElz = ) |
throw new ValueTooSmallException("val " + Xx);

}
}
}

Example 2: Method that calls another which throws the exception

class@{ f/
Cd. @l {WJ'
void@int x) throws ValueTodbmallException {

cl.amb(x) ;

} | WB/WSE



Review: Specify-or-Catch Principle

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

class C3 {
public static void main(String[] args)
Scanner input = new Scanner (System.1in);
int x input.nextInt () ;
e a4 new c2();

try { Apeod JTSE

} c2.m2(x¢;] w?’

catch (ValueTooSmallException e)

}
}




