Lecture 8 - Oct. 1
Exceptions

CoS Req.: Exec. Flow vs. Call Stack
To Handle or Not to Handle (V2 - V4)
More Examples on Exceptions



Announcements/Reminders

e Written Test 1 tomorrow (Wednesday)

e WrittenTest1 review session recording released

e Labl due this Friday

e Mockup Programming Test grading tests released
e Mockup Programming Test feedback to be released




Catch-or-Specify Requirement: Execution Flows

Normal Flow of Execution Abnormal Flow of Execution

... /* before, ouside try-catch block */
try { . & zd oAy try { A7 altyvs

D @m(...); /* may throw SomeException */ ) 0.m(...); /* may throw SomeException */
@) ... / * rest of try-block */ XN/ *r of try-block */
\ g Vi
catch (SomeException se) {
X.../* qest of catch-block */

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

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

¥

..ka/ E“e?fter, ouside try-catch block */ ). /* after, ouside try-catch block */

When the exception does not occur When the exception occurs
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Version 1:
Handle the Exception in B.mb

class A {
ma (int i) throws NegValException {
if (i < 0)
else { /x Do something.
ol

*/ '}

class B {
mb (int 1) {
A oa = new A();
try { ca.ma(i); 1}
catch (NegValException nve)

bl

class Tester {
public static void main(String][]

int i = input.nextInt();
B ob = new B();
ob.mb(i); /* Error,
Pl

if any,

args)
Scanner input = new Scanner (System.1in);

{

throws an
exception

catches an
exception

Method A.ma causes an error and an
NegValException object is thrown

> method call

S

Method|B.mb [hooses to Handle the error
right away using a try-catch block.

™

{ throw new NegValException("Error."); }

{ /+ Do something. x/ }

} method call
-
Method Tester.main method
need not worry about this error.

would have been handled in B.mb.

WO

a/,oé{m‘é:




Version 2:
Handle the Exception in Tester.main

throws an
exception

forwards/
propagates
an exception

catches an
exception
class A {
ma (int i) throws NegValException {
if(i < 0) { throw new NegValException("Error."); }

else { /* Do something. */ }

b

Method A.ma causes an error and an
NegValException object is thrown

> method call

Method B.mb chooses not to handle the
error and propagates it
to its caller (i.e., Tester.main).

AVA

Method Tester.main method
chooses to handle this error, so that
this NegValException is not
propagated further.

method call

class B {
mb (int i) throws NegValException {
A oa new A();
oa.ma(i);

b

class Tester {

public static void main(String[] args) {
Scanner input new Scanner (System.in);
int 1 input.nextInt();
B ob new B();
try { ob.mb(1i); }
catch (NegValException nve)
}

*/ }

{ /* Do something.




Version 3:
Handle in Neither Classes

on Call Stack

throws an
exception

forwards/
propagates
an exception

forwards/
propagates
an exception

Method A.ma causes an error and an
NegValException object is thrown

Method B.mb chooses not to handle the
error and propagates it
to its caller (i.e., Tester.main).

method call

q

Method Tester.main method
chooses not to handle the error, so that
this NegValException is propagated
further (i.e., thrown to console).

> method call

class A {
ma (int i) throws NegValException {
if(i < 0) { throw new NegValException("Error.");
else { /% Do something. */ }
b}
class B {
mb (int i) throws NegValException {
A oca = new A();
oa.ma(1i);
ol

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

int i = input.nextInt();
B ob = new B();
ob.mb (1) ;

P

throws NegValException {

Mﬁ



Error Handling via Exceptions: Circles (Version 1)

Test Case 1:

public class InvalidRadiusException extends Exception {
public InvalidRadiusException(String s) { User enter

} supertels Test Case 2:

} User enters(-5)

class Circle {
double radius;
Circle() { /+* radius defaults to 0 =/ }
¥void|setRadius (double r) throws InvalidRadiusExceptiorn {
1. £ <
i (%_,;O) {

hrow new InvalidRadiusException("Negative radius.");

@ilse @radius =r; }
}

class CircleCalculatorl {

double getArea() { return radius * radius * 3.14; public static void main(String[] args) {
} I) (1)Circle ¢ = new Circle();

R Drery |
PX5) c.setRadius ( lo Y_-,:(o

(J) double area = c. getArea();

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

Caller? call stack

Callee? A~ ah

x ystem.out.println(e);

}}}@®

: (@:ch(InvalidRadiusException e) {




Error Handling via Exceptions: Circles (Version 2)

public class InvalidRadiusException extends Exception { Te$'|‘ Ca$e° P
public InvalidRadiusException(String s) {

super (s) ; User enterS@ v

} =

Then user enters\

class Circle {
double radius,
Circle() { /% radius defaults to 0 */ }
"®, Badlus (double r) throws InvalidRadiusException {
é 720
throw new InvalidRadiusException("Negative radius.");

} @ lo
else adius = r; }

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

SNE

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

@ boolean 1nputRad1usI‘@1d = false
e’ whlle@nputRadlusIs alid) A
m@ System. outg intln("Enter a radius:");

}

e
double@c input.nextDouble () ;

ﬂ‘!j Circle ¢ = new Cinele();
(ﬂﬂ c.setRadius'(f) >
| nputRadiusIsValid truey,
ystem.out.print ("Circle with radius " + r);
ystem.out.println(" has area: "+ c.getArea()); }
@catch(InvalidRadiusException e) zimie (Virey aepaiml V) g
}

b}

—




Error Handling via Exceptions: Banks

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

s) ;
}
}

( Bank

noa

accounts

iclass Account {

int id; double balance;
Account () {
oid withdraw(double a)

o

hro

/% balanc

aeraults

I'l balance ; a < 0) {
new Inval1dTransactlonExceptlon("Invalld withdraw."); }

throws InvalidTransactionException {

rd

Test Case:

User enters -5000000

O 1 o b.accounts.lenth - 1
y 4

xlse { balance -= a; class Bank {
) 'Account accounts; int numberOfAccounts;

Account (int id) { }

ar@:«m{ﬁi.mfhaivaw (@)

v01d withdraw (int 1d double 16
throws InvalldTransactlonExceptlon {
@for(lnt i=0; 1« numberOfAccounts, i &) q

1f(ac ofnts|[ id == 0"7
ccounts[1 ﬁ.:é@i E' #

class BankApplication {

pubic static void maln(string[]
@225 b new Bank(),
Account accl
b.addAccount (accl);
Scanner input

end for =/}

VA

ouble a input.nextDouble() ;

ry | M =M

>4 b.withdraw (23, /),

catch
System.out.println(e); } } }

new Account (23);

args)

x:ﬁstem out.println(accl.balance);
(InvalidTransactionException e)

{

new Scanner (System.1in);

}

call stack

ChE

{ BA Ma

/




| double r = ...;
(2) double a = ...;

Bank b = new Bank();
b addAccount (new Account (34) TE

(’b deposit (34, lOO g44 {hxwd
‘)b withdraw (34, /

Circle ¢ = new Clrcle {ﬁwnﬂﬂ

XE setRadius (r); =% '{/k V‘ }I k
ystem.out.println(r.getAreal());

}

(catch(NegativeRadiusException e) {
e.printStackTrace () ;

}
GXatch(InvalidTransactionException e) |

ng.printStackTrace(); a
}

Test Case 1:
a: -SOOOQOO

Test Case 2:
a: 100
r: -5

System.out.println(r + " is not a valid radius value.");

System.out.println(x + " is not a wvalid transaction wvalue.");




