Lecture 2a
Part A

Exceptions -
Caller vs. Callee in a Method Invocation
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Q: Can a method be a caller and a callee simultaneously?
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Visualizing_a Call Chain using a Stack
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Error Handling via Console Messages: Circles

class Circle {
double radius;
Circle() { /* radius deéiaﬁts to 0,/ }

1desmRadius ;double ¥)
TR System.out.println

elsé({ radius = ¥ }
})7 C' .’RQ

double getArea() { return radius * radius * 3.14; 1}

}
m \/\J
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class(CircleCalculatorf{
pub tatic void ma“in (String[] args) {
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Error Handling via Console Messages: Banks

context

if (S
}

if (a <

}
}

caller

class Account {
int id; double balance;
Account (int 1id)
void deposit (double a) {

0) { System.out.println( "Invalid deposit." ); }
else { balance += a; }

void withdraw(double a) ({
0 || balance — a < 0) {

System.out.println( "Invalid withdraw." );
else { balance -= a; }

{ this.id =

id; /* balance defaults to 0 =/ }

call stack

-

}

class( Bank {

1fcount[] accounts; int numberOfAccounts;

(int 1d) { «ue }
void (withdrawFrom(int id, double a) {
for(int i = 0; i1 < numberOfAccounts; 1 ++) {

Fhw« if (accounts[i].id == id) {

accounts|[i] .withdraw( a );

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.");
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What to Do When an Exception_is Thrown: Call Stack
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Catch-or-Specify Requirement

The “Catch” Solution: A t ry statement that catches and
handles the exception
(without propagating that exception to the method’s caller ).

) |

Circle ¢ = new Circle()
try | l‘”‘] e JTA
|setRad1us( ﬂﬂ ﬁH

}
catch (NegativeRaidusException e) {

main (...

The “Specify” Solution: A method that specifies as part of its

header that it may (or may not) throw the exception
(which will be thrown to the method’s caller for handling).

class Bank {
Account[] accounts; /* attribute x*/
void withdraw (double amount)
throws InvalidTransactionException {
| accounts([i]. Withdrawkémount»;l
~—~

}

}




Recap of Exceptions

- Catch-or-Specify Requirement

Normal Flow of Execution Abnormal Flow of Execution

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

try { yo eXepten Was trvowrl
/* may throw SomeException ¥/
... / * rest of try-block */

... /* before, ouside try-catch block */
try { e o W& Thowr]
lo.m(...)] /* may throw SomeException|*/
.. / * rest of try-block */

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

T
... /X after, ouside try-catch block */

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

/ * after, ouside try-catch block */

When the exception does not occur When the exception occurs
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context| caller |callee

Example: To Handle or Not To Handle?

class A {
ma (int 1) {
if(i < 0) { /* Error =/ }
else { /+ Do something. #*/ }
}

meg_\,\
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}

aVersion 1:
class( B { Handle it in B.mb
mb(int 1) { Version 2:
A oa = new A(); Pass it from B.mb and handle it in Tester.main
oa.ma(i); /+ Error occurs if i < 0 =/ jVersion 3:
} ol Pass it from B.mb, then from Tester.main, then throw it to the
console.

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

Scanner input = new Scanner (System.in);

int i = input.nextInt();

B ob = new B();

obfmb\(i); /* Where can the error be handled? x/

}

class NegValException extends Exception {
NegValException(String s) { super(s); } Z:zm, Wi

}




Method A.ma causes an error and an

Version 1:
NegValException object is thrown
Handle the Exception in B.mb thiEeisian method call
i exception
Method B.mb chooses to handle the error
catches an right away using a try-catch block.
exception
method call
Method Tester.main method
class A { need not worry about this error.
ma (int i) throws NegValException {
if (i < 0) {|throw new NegValException("Error.")} }
else { /+ Do something. */ }
bl
class B {
mb(int 1) { [D’IPPF ol ,{H[E
A oa = new A(); 7
ery {[camaiq )
catch (NegValException nve) { /% Do something. =%/ } é
) M fodli
class Tester | #P F E
public static void main(String[] args) { A A A
Scanner input = new Scanner (System.1in);
int i = input.nextInt(); / M MAIW

B ob = new B();

/* Error,
}

ould have been

dled in B.mb. A/OPJ‘ ’fj M bm

}




Version 2:
Handle the Exception

in Tester.main

class@{

int 1)

throws NegValException {

throws an
exception

forwards/
propagates
an exception

catches an
exception

if(i < 0) {

row) new NegValException("Error.") ;| }

else { /+ Do sqafething.
b

*/ '}

L eue

ptio| thowm

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

method call

D

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

Q
\

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

> method call

v

A oa = new A();

oa.ma (1 J Ad\
| (1) M\l[fe fhvo‘-'

class{
¢ .1nt i) throws NegValException {

bt P
] -

class Tester {

public static void main(String|]

Scanner input -
int i = input.nextInt
=B ob
try

catch

ob.mb (

ceptlon nve) {

args) {

new Scanner System 1n

ke 4 ’my

/* Do some

ething.




Version 3:

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

Handle in Neither Classes on Call Stack | trowsan

exception

forwards/

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

> method call

propagates
an exception

forwards/
propagates
an exception

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 {
GE (0 ‘<em {lthrow new NegValException("Error.")1 }
else { /+ Do something. =/ }

by L whoo e e;t’ﬁ_o/?/'ﬂ a

2

[4
class B {
(mb(int i) throws NegValException {
A oa = new AL

\ i
fosia)

b3

\-b~‘ -

class Tester {
public static/void main(String[] args) throws NegValException {
Scanner input = new Scanner (System.1in);
int i = iAput.nextInt();

B ob =/réw B();
i);
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Error Handling via Exceptions: Circles (Version 1)

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

super (s) ;

}

class Circle {
double radius;

Circle() { /+* radius defaults to 0 */ } f#
void setRadius (double r) ihrows J[nvalidRadjusException { ”hovf
if (F < 0) { =<

throw new InvalidRadiusException("Negative radiusl "}

4 3
else { radius = r; }

}

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

\

class (QircleCalculatorl {

publié static void main(String[] args) {
cirdle ¢ = new Circle();

ryJ {

lc.setRadius (=10) j

double area = c.getAreal();

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

}

catch (InvalidRadiusException e) {

System.out.println(e);

}




Error Handling via Exceptions: Circles (Version 2)

Test Case:
User en’rers@
Then user enters

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

super (s) ;

}

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

}

else { radius = r; } public class CircleCalculator2 {
} public static void main (String[] args) {
double getArea() { return radius % radius * 3.14; )}l =>Scanner input = new Scanner (System.in);

—> boolean inputRadiusIsValid =

whil utRadiusIsValid) {

ystem.outwprint.ln("Enter a radius:");

double r = input.nextDouble();

Circle@ new Circle(); [O

txyc. setRadius(r) ;Z%' b
inputRadiusIsValid = true;g

ystem.out.print ("Circle with radius " +®; ‘?/‘Fv

ystem.out.println(" has area: "+ c.getAreg (). }

K catch(InvalidRadiusException e) { print ("Try again!");

}




Error Handling via Exceptions: Banks

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

super (s) ;
o 1,20 1 O 1 e b.accounts.lenth - 1

} accounts f\ﬂ
V4

class Account { e'aeer
int id; double balance; .
Account () { /+* balance defaults > 0 %/} 2
void withdraw(double a) throws InvalidTransactionException { 04 accl
if (a < 0 || balance - a < 0) { A_ccounf
throw new InvalidTransactionException I"Invalid withdraw. "I IR
else { balance -= a; } — id 23
) Z class Bank { |
) Account[] accounts; int numberOfAccounts; bal. 0
Account (int id) { z?
void withdraw(int N ®double a) {»vom
throws InvalidTransactionException { fﬂ‘
for(int i = 0; i1 < numberOfAccounts; 1 ++) { ex’ A “f l\fﬁ alq}
if (accounts[i].id == i‘w_/\___’.? m I
4 : , -
/> accounts|[i] .withdraw(a) ; -Z
it
: . o o
\ /% end for +/ } class‘ BankAp_pllca.tlon ‘{ - >M M”K"h‘
pubic static void @main(String([] args) {

Bank b = new Bank(); f
Account accl = new Account (23); 74' /ﬂ / j
b.addAccount (accl);

Scanner input = new Scanner (System.in); ﬂr N?// #

double a = input.nextDouble();

Test Case: ey W{ithdmw® N /70/74‘1?9/ é)
2 yo087 -

User enfer System.out.println(accl.balance); }

catch (InvalidTransactionException e) {
System.out.println(e); } } } l
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More Example: Multiple Catch Blocks

é}\
double r — . <243
Test Case 1:

b.deposit (34, 100);

wi «Me@
Circle ¢ = new_Circle(); N
X| c. setRadius (r)sr—) AIKE' T =

.\
9§/stem out.println(r.getArea());

FcatchgNegatJ.veRadJ.usExcegtJ.on eE {

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

X| e.printStackTrace(); ;

} 4

r—catch (InvalidTransactionException @ {

x System.out.println(r + " is not a valid transaction value.");
@.printStackTrace() =

}

Bl

‘aq-\ -




More Example: Parsing Strings as Integers

Scanner input = new Scanner (System.1in); Test Case:
boolean validinteger = false; -
yhile (GEEER | User Enters: fwenty-three
%System.out.prinﬂ‘nf("Enter an integer:");
String userInput = input.nextline Pl
[ptry &) —J “W, jﬁ#’ Va2 NFE

b bt -2
int gszrlnTege? = |[nteger.parselnt (userlnput) ;|

.évalidInteqer @ L ;vud thow AIFE

Scatch (NumberFormatEKception e) {
eSystem.out.println(userIngut + " is not a valid integer/");

x /% validInteger remains f,%l’&%*ﬂwew

}
Ay




