Lecture 9 - Oct 2

Exceptions

Execution Flows: Normal vs. Abnormal
Examples: Circle, Bank, ParselInt



Announcements/Reminders

e Today's class: notes template posted
e Priorities:
+ Lab1l solution video released
+ Lab2 released
¢ ProgTestl
+ guide released
+ PracticeTestl released
+ In-Person Review Session at 2 PM, Friday, Oct 3 (CLH C)




Catch-or-Specify Requirement: Execution Flows (1)

Scenario: Current caller chooses to catch/handle the exception.

Normal Flow of Execution Abnormal Flow of Execution

@©.. /* before, ouside try-catch block */ @©.. /* before, ouside tay—catch block */

@lo.m(...)} /* may throw SomeException o0.m(...)} /* may throw SomeException */
(2)... / * rest of try-block */ X... / * rest of try-block */

g ¥

.. /* rest of catch-block */ ®).. /* rest of catch-block */

I
@. / * after, ouside try-catch block */

xﬁtch (SomeException se) { atch (SomeException se) {

When the exception occurs
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Catch-or-Specify Requirement: Execution Flows (2)

Scenario: Caller chooses to specify/propogage the exception.

Normal Flow of Execution Abnormal Flow of Execution

class C1 {
void m1 throws SomeException {

... /* some code */ ... /* some code */

... /* some code */ . /* some code */

C2 o0 = new C2(); @ ocw""’( C7 o0 = new C2()

o.M}~ eyt 2 om0 ity thn oy gl
® ... /* some code */ .. /* some code */

(5{ /* some code */ .. /* some code */
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When the exception does not occur When the exception occurs



Error Handling via Exceptions: Circles (Version 2)

public class InvalidRadiusException extends Exception { Te$'|‘ Case:
public InvalidRadiusException(String s) {
super (s) ; User enters

} } The

class Circle { W‘
double radius; -fw “[,
Circle{) { /x radius dequllts to 0 #/ '} QtK
oid setRadius (double # throws InvalidR iusEchd

f{Rhs (r < 0) ¢ /o

}

else @adlus = r,l M(‘a::‘rolﬁqa“*

double getArea() { return rag ius x radius = 3.14; }

public class (CircleCalculator2 {
public static void main (String[] args) {
IScanner input = new Scanner (System.1in);

@boolean inputRadiusIsValid = false;

Q) hi ! nputRad%sIsValld) {

|B (I) ystem out.println("Enter a radius:");

>
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1nputRad1 usIsValid = true;
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System.out.print ("Circle with radius " + r);
System.out.println(" has area: "+ c.getArea()); }

catch (TnvalidRadiuskException e) @print("Try again!"); }
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Error Handling via Exceptions: Circles (Version 1)

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

} supertels Test Case 2:

User enters -5

caller callee

class|Circle|{
double radius;
Grrcle (x_radius defaults to 0 x/ }
void|setRadiug(double r) throws InvalidRadiusException {
if (£ < 0) | -

throw new InvalidRadiusException("Negative radius.");

}

else { radius = r; }
} class CircleCalculatorl {
double getArea() { return radius * radius * 3.14; public static void main(String[] args) {
} Circle ¢ = new Circle();
try {

c.setRadius (-10);
double area = c.getAreal();
System.out.println("Area: " + area);
}
catch (InvalidRadiusException e) {
System.out.println(e);

Caller?

call stack

Callee? "\~




Error Handling via Exceptions: Banks

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

) 1,0 1 O 1 .. b.accounts.lenth - 1

} accounts a-|\)|
/

class(Account) {
int 1d; double balance;
Account ) { /+ balapnce defaults to 0 */ }
void(withdraw(double a) throws InvalidTransactionException { aCC].
i Ga = O balalnce - a < Q) { ‘ . . A_ccoun.l.
throw new InvalidTransactionException("Invalid withdraw."); }
else { balance -= a; } class (ESnkN — id 23
)} Account[] _accounts; int numberOfAccounts; bal. 0 ngf
Account (int id) { ... }
void(withdraw(int id, double a)
throws InvalidTransactionException {
| for(int i = 0; i1 < numberOfAccounts; 1 ++) {
h if (accpounts[i].id == 1id) {
A‘m" accounts([i] .withdraw(a) ;
L ‘,d‘ rGw } r—
EN' y,r \ /% end for «/ } class‘ BankAp-pllca.thI’l .{ _
pubic static void main(String[] args) {

Bank b = new Bank () ;

EQ.MCW‘ Account accl = new Account (23);
b.addAccount (accl);
Scanner Iinput = new Scanner(System.in);

double a = input.nextDouble();

Test Case: try |

b.withdraw (23, a);

User enfers _5000000 System.out.println(accl.balance); }

catch (InvalidTransactionException e) |
System.out.println(e); } } } l




More Example: Multiple Catch Blocks &

Lustounized eXeepfrons Lve

wveletod % Lach ot

Ol double - - - ii) Test Case 1:
double a =_-.;
try{ a: -5000000

Bank b = new Bank(); . 23
b.addAccount (new Accountéaf)); £ 4#“””1 r
b.deposit (34, 100); ﬁﬁ# z ne

-
b.withdraw(34,%2); ~> (11
Circle ¢ = new gircle();

7 g ~>
.setRadius () ;"> W& {%

7L3ystem.out.println(r.getArea());
}

,fh“"‘m Test Case 2:
a: 100
r: -5

tch (NegativeRadiusException e) {
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ystem.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 | fLhe— Zw

vl

Test Case:

User Enters: fwenty-three

System.out.println("Enter an integer:"); f§User Then Enters:
G?String userInput = input.nextLine();
: / v mregbs
try | R L NEE ot }:m, i/’ 'fﬁ
| (afnt userIlnteger = Integer.parseIntfa:::%zgg;ﬁ; v 5'
XvalidInteger = true; “tdgq-?.fé.dor’ /{/U{' 'VA/70{

} Gitar on mf7& 1
catch (NumberFormatException e) 23
System.out.println(userInput + " is not a valid integer.");

/+ validInteger remains false #*/




A Class for Bounded Counters it

private int value;
public Counter () {

}
return value;

/* more later!

/

public class Counter { v
publiec final statie int VALUE =13 0 [ 2 '>
public final static int(MINYVALUE =|[0;

this.value = Counter.MIN_ VALUE;

public int getValue () {

/* class Counter =/
public void|increment ()| throws ValueTooLargeException
if (value == Counter.MAX VALUE) {
throw new ValueTooLargeException("counter value is
}
else { value ++; }
}

public void throws ValueTooSmallException
if (value == Counter.MIN_VALUE) {
throw new ValueTooSmallException("counter value is
}
else { value ——; }

}

{

" + value);

¢

" + value);




Coming Up with Test Cases: A Single, Bounded Variable

NJ{J L > c.increment()

> c.decrement()



