





Error Handlingyia €onsole Messages:)Circles

1 clas< Circl;{

2 double Tadius;

ot Circle() { /* radius defaults to 0 =/

4 | void s_elgagius(double r) | -
D if (*r < 0) { System.out.printlf§ "Invalid radius." ),
6 else | radius = r: —

/ }

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

9 ([}

1 |eclass CircleCalculator

2 public static vo:.d@tring[] drags) 1

3 Circle c = rcle ,f.nf W '6,
49 c.setRadius ( , 10‘

< ouble area = getArea

6 System.out.println( “Area " + area);

/ }

8 /m@/‘
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Error Handling via Console Messages: Bank

_-"
clas @" {
nt To~CBouble balance;
Account (int id) { this.id = id; /* balance defaults to 0 =/ }

volid deposit (double a) {

i1f () { System.out.println (EEEREEEEESENEEEE— ) ; )
else { balance += a; }
2 s (IR S
= void withdraw(double &) ( 7 F '&D 07.4
1f ((a)< 0 || balance - a < U -

System.out.printl( "Invalid withdraw.

else { balance -= a; }
P illw {
E’ﬁccou Y[l accounts; int numberOfAccounts;

}
}

AccOunt (ant 1d) { ... } —/O
void withdrawFrom(int 1d, double #z) {
coni'exi' a“er ca“ee for(int 1 = 0; 1 < numberOfAccounts; 1 ++) {
‘ 1f (accountsli] .2d == 1d) {

»accounts|[i] .withdraw A’) -

Account | ! —1O
clas§\Bapiacp]icationd

} _
pubicC void | M String(] args) {
S ner 1nput™= new Scanner (System.1in)
1JS§§2§,b = new Bank(); Account accl = new ﬂccount(23
b.a dﬂccount(accl),
do11b 1 oo iapner=rr

Bank }

BankApp




(@ 0 " equirement

1. Thel"Catch’Solution: A t rv statement that caiches and

handles Wjon.

= new Circle

_;M% /UV"--

catch (NegativeRaiduskException e)

}
}

The “Specify” Solution: A method that specifies as part of Iits
signature that it can throw the exception (without handling that

exception).
class Bank { ffq
Account[] accounts; /* attribute ?-:*7 UVP(\/ q)
volid withdraw (double amount) _{ z%
]

throws TnvalidlransactionkException J?Zz

,,___Daccounts[i] .withdraw(amount) ; ’ﬂ;e A?L

J
J




context| caller |callee

Example: To Handle or Not To Handle?
58S

~ > thow  yay A E(‘ -7
{ mT }
Do something. #*/ } TP
VZ: AMW%% ﬁﬂzéﬂ6q2i 59
rsion 1;

class{(B)/ . £ i Handle it in B . mb
int 3] f aﬂ’i@h :B ,6%40 Version 2:

A(); Pass-it-from B.mb and handle it in Tester.main
/+ Error occurs if i < 0 */ @version3: /
~ Pass it frafr ' i
V] - }' avolle CXlegte Pass itfrgm B.mb, then from Tester.main, then throw it to the

console. |

class Tester { ‘
PUbllé static void pggain(String[] args) {

Scanner 1nput = new Scanner (System. 1in);
int(i)= input.nextInt();
B Ob—=_new Bl

i FY: V)i /+ Where can the error be handled? x/ . oD '}
FTEE > > Jaude  PXzeled e NV '

clasS NegValException)extends FException |
NegValkException ($€ring s) { super(s); |}




Version 1:
Handle the Exception in B.mb

catches an
exception

class A {

ma(int 1) throws NegV&lExceetion {

2 BV S YmaT T ey .
else { /» Do something. %,

bl

if(i < 0) {([throw new| NegValException("Error.");

throws an
exception

J

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

N

Method B.mb chooses to handle the error
right away using a try-catch block.

Method Tester.main method
need not worry about this error.

class B {
mb{ant 1) 4

class Tester {
public statdc void main(String[] args) AWJ__
Scanner /input = new Scanner (System.1n);
int inpulaextIné();
B ob new B();

/% Error; irf any,

would have been handled in B.mb.

method call

method call



Version 2:

Handle the Exception in Testermain =

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

exception

forwards/
propagates

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

> method call

an exception

catches an
= exception
class(3)!

throws NegValException

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

method call

113 = [ thTOoWw SW N UV o Xception("Exror."): }

/ %+ ()OO XM aT Nt Nney
i & 4 L L - - ol “I _J &
m m J QYA ﬁt

class(B) = e} J}F"‘"-"‘:i’t'!“ Crvoy
mb (Ant 14 t_l_;r_qmﬂegValExcegtionE‘{ )
FA oa = new A
‘_oa.ma (1) ;

bl

class Tester {
public static void main(String|[] args) {
Scanner 1nput = new Scanner(System.1in);
int 1 = input.nextInt();
—>B ob = new B() ;
try { lcb.mb(1i]; }
catch(NééVElException nve) { /+ Do something. + }

booJ

-



Version 3:
Handle in Neither Classes on Call Stack

thow ')

> "

throws an
exception

forwards/

[\at le‘/ propagates

\ an exception
forwards/
propagates
an exception

!
class A . Due
ma(int @) throws NegValException {
1E(: = C row new NegValException("Error. ’VOW
else { /* Do something. =/ } 9‘1

g(nJ

b

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
Method Tester.main method

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

method call

A

class B {

mb (1nt 1\ _throws NegValException {

A oa new
oca.ma (i) ;

bod

class Tester {
public static void main(String|[] a
Scanner 1nput new Scanner (System. 11
ankt .1 Input.nextint )
B ob new B() ;
ob.mbi(1):

i

s) throws NegValException




\

Error Handling via. Exce tions: ;...,lrcles“ Version 1

public class| InvalldRadlusExceptlon.extends Exception {
public InvalidRadiusException(String s) ({
super (s) ;

}

clas'f‘ Clrcle { ""LIL

double" radius; ér-

Clrcle() { /* radius defaults to 0 %/ }
rvoid se Radius(doublecg? throws InvalldﬁadlusException {
(if «kb< 0) =G '
hrow new InvalldRadlusExceptlon("Negatlve radius.

")

{ 'ragivg = ¥ '}
——————————————————
} lass CircleCalculatorl {
double getArea() { return radius > radius > 3.14;

public static void main(String[] args) {

}
—fatry e

.> uble arca Wc.gctArea (
—>System. out‘prlntln(“Area " + area);

f catch (InvalidRadiusException e) {
pSystem. tlple);




Error Handling via Exceptions: Circles (Version 2
T LTS

public ¢la InvalidRadiusExcertierr extends Exception {
public InvalidRadiusException(String s) { Te$1' Case:
super (s) ;

User enters =5
Then user enters 10

q -—~.1 _I'I'i—.:: 'f—.-ﬂ—h -"-H:'
- "-\_f.&_._'k_i. 4!_,;',_.-._.- hu_pf I

void SetRadiuS(double r) throws{JInvalidRadiusExceptio
1E = )
throw new” InvalidRadiusException("Negative radius.");
}
else { radius = r; }

}

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

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

!Ealse; l

— System out.println("Enter a radius:");
-f}dﬂuble r = 1nput.nextDouble();

}

System.out.print("Cair rFlth ratlins " + r);
System.out.println(" has area: "+ c.getArea()); }

<:EEEEE>InvalidRadiusExceptione) { tprznE(t vy agarn ™) >0 }
N )7}




What to Do When an Exce|:_>fion IS Thrown?

After'a method throws an exception, the runtime system

searches the corresponding_call stack for a method that
contains a block ot code to hanadle the_exceplic

B il vzl
o This block of code is called anCexception handler /
e An exception handler is appropriate if the—fype of the exception object
thrown matches the fype that can be handled by the handler.
e [he exception handler chosen is said to cafch the exception.
o [he search goes from the fop to the bottom of the call stack:
e The method in which the error occurred is searched first.
e [he exception handler i1s not found In the current method being
searched = Search the method that calls the current method, and efc.
e When an appropriate handler is found, the runtime system passes the

exception to the handler. _
of The runtime system searches all the methods on the__call stack : |
without finding an appropriate exception handler i

e program terminates and the exception object is directly
‘thrown” to the console!







More Example: Parsing Strings as Inteqgers

Scanner 1input = new Scanner (System.in),;
boolean va1idInteser = false;
ﬁwhile \validInteger) th -
> System.out.prinetn ("Enter an integer:"); U;&
String userInput = 1nput.nextLine();

try { /7

Ant userinteger = Integer.parselnt (userInput); L[

NvalidInteger = N7

System.out.princtln(userlInput + " 1s not a valid integer.");
Lﬂf validInteger remains false %/

}

atch (NumberFormatException e) /(}ZF ALy

i



Review: Specify-or-Catck Principle

Approach 1Indicate In the method signature that a
specific excepiiommight be thrown. \

Example 1: Method that throws the exception

class
"'\‘J‘roiint x) (throws ValueTooSmallException]| {

1f (xV'< 0) | Y e N S
—5throw new ValueTooSmallException("val " + Xx);

J
J
}

Example 2: Method that calls another which throws the exception

class C2 {
L eln
void mZ(int x

ALl

)
}

o(throws ValueTooSmaYYRxception]




Review: Specify-or-Catch Principle

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

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

CZ2 cZ2 = new cZ();

RExy )|

|

lueTooSmaY |Exception e) { ... }
}

}




Manual Test 1 from the Console

public class CounterTesterl ({
public static void main (St

%(:ounter c = new Countef

—>println("Init val: " +

public class CounterTesterl {
public static void main(String([] args) {
Counter ¢ = new (Counter|();
prantin(”init val: " + c.getValusl) )}

tey 1
o  1OF
K LS .r*- ,
printin{"esrror: ValueTooSmallException NOT thrown.");

}

catch (ValueTooSmallException e)
println("Success: ValueTooSmallException thrown.");

What if decrement is
implemented correctly?

Calling c.decrement()
when c.value is O should
trigger a ValueTooSmallException

What if decrement is

implemented incorrectly?
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