Lecture 9 -0Oct 1

Exceptions

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



Announcements/Reminders

e Today's class: notes template posted
e Priorities:
+ Lab1 solution video to be released
+ Lab2 to be 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

D.. /* before, ouside try-catch block */ (.. /* before, ouside tr -catgall block */
o ot olLus try { ~ exe '
/ * may throw SomeException */ §j i) 0. m( ), /* may throw SomeException */
.. / * rest of try-block */

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

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

When ’rhe excep’rlon 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
toller
class C1 { class(CL Y
void m1 throws SomeException { voi throws SomeException {
... /* some code */ @ ... /¥ some code */ ¢
@... /* some code */ .. /% gpme code */ | Z'Z “
@CZ 0 = hew jo(l),o_( L bur C2 0 = new C2(); i L1
D[o-m();] exee i @lo.m0)] exreptt otoam -
‘ (9 . /* some code */ X ... /* some code */
@)... /* some code */ ¥ ... /* some code */
b ¥
} >
) 7 W 0 el £lf

When the excep’rlon does not occur When the excepfion occurs f/,..

toopein ded et chisapt £2 floa of EGC



Error Handling via Exceptions: Circles (Version 2)

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

Test Case:

User entfers -5
Then user enfer{ 10§

e | |

RIV Y

public class CircleCalculator2 {
6ublic static void main(String[] args) {

super (s) ;
}
}

class Circle {
double radius;

Circle() { /* radius defallts to 0 +/ 1}

oid Radius (double /) throws InvalidRadiusException {
'f’ <0 {

throw new InvalidRadiusException("Negative radius.");
1se @

else adius = r; } YO {(‘5 lo
}

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

Scanner input = new Scanner (System,in);
@ boolean inputRadiusIsValid|= false; /'{Me 4

n"’ whllet’1nputRad1usIsValld}/{\9 J& {
System prlntln ("Enter a radius:"); 7[‘ «Dx,

double input.nextDouble () ; OS
(A Cl = new Clrcieéi %
'H ’ setRadlus 1/ /o IKE f‘pd’l

1nputRad1usIsValld = LEVES
gSystem out.print("Circle with radius " + r);
cat

b‘o/\/ It ¢ mo‘(’as :
£
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System.out.println(" has area: "+ c.getArea()); }

(InvalidRadiusException e) @pXHt("Try again!"); }




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;
Circle() { /#* radius defaults to 0 */ }
void setRadius(double r) throws InvalidRadiusException {
if (r < 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 e b.accounts.lenth -

} accounts a-|\)|
/

class' Account {
int id; double balance;
Account () _{ _/+ balance defaults ¢ 3
void| withdraw(double a) throws InvalidTransactionException { GCC].
i a3 = O balalnce - a < p) { ‘ . . A_ccounf
throw new InvalidTransactionException("Invalid withdraw."); }
else { balance -= a; } class (Bank | — id 23
) ’ Account[] accounts; int numberOfAccounts; bal. 0
Account (int 1d) { ... }
void withdraw(int id, double a) —-—— —\
Al’ throws InvalidTransactionException { 7 -
W for(int 1 = 0; 1 < numberOfAccounts; . e+ { ﬁ(\&: f ( ] /ﬁd
LW“T -fh if (accounts[i].id == 1id) { -~ - ‘AA S (- ’4 '0‘\)
J “/ accounts[i] .withdraw(a)s
gp.‘k' "ﬂfh /) : }/* end o wh class. BankAp_plica.tion '{ _ o I
pubic static void main(String[] args)—i

Bank b = new Bank();

BA- A MA.(’A f.,{&cfs - 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

Al e Lastomizd e
o6 mlred £ oo ofhg.

@b deposit (34,

qyb addAccount (new Acco

100)5¢M

%QEXéj

))

&/
double =
double (a)= ...; o
try( 5™ "‘iﬂ?
GDBank b = new Bank(); ¢:=:

!

]

@b withdraw (34, &) ; 7 M{
Circle ¢ = new Circle();

><g.setRadius(r);

ystem.out.println(r.getAreal());

}

atch (NegativeRadiusException e) {
System.out.println(r + " is not a va
e.printStackTrace () ;

————

atch (InvalidTransactionException e)

QDe.printStackTrace();
}

G@System.out.println(r + " is not a wvalid transaction wvalue.");

Test Case 1:
a: -5000000
r: 23

Test Case 2:
a: 100
r: -5

"V

1lid radius wvalue.

{




More Example: Parsing Strings as Integers Ll

canner input = new Scanner (System.in); Test Case:
boolean validInteger = false;
hile (!validInteger) { User Enters: twenty-three

System.out.println("Enter an integer:"); fUser Then Enters: 23
String gserlinput = lopub.psxtlhigal);
try { u tﬂ/ﬂ?—W w23 7 'rﬁw‘
. 23 =5
@1nt pserirteger = A,
validInteger = true; o 'r\7
X ; 23 NFE ret fhoq

1 77
catch (NumberFormatFException e)
@System,out.println(nqprﬁﬁpn# + " 18 not a valid irﬁ-@g@r 29
/+ validInteger remains false #*/ Elfgr M
-
\ {‘u/e//lsl,-fh((’e
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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

class CI {
void(::Xint x) throws ValueTooSmallException {
1fix < 0) |
|throw new ValueTlTooSmallException("val " + x);|

}
}

Example 2: Method that calls another which throws the exception
class C2 {

c1 cl; v

void int x) throws ValueTooSmallException {

ol X) w“)
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}




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 input = new Scanner (System.1in);

int x ipput.mextint{) ;

e a4 new c2(); ,fﬁw/ /\/ﬁF

try {
|c2.625(x) ;‘/\) D”,o M‘Y

}
eatehy( ValueTooSmallException e) { ...

}
}




A Class for Bound

ed Counters

public class Counter {

private int value;
public Counter () {
this.value

}
public int getValue (

public final static int MAX VALUE =
public final static int (MIN VALUE

Counter.MIN_VALUE;

0;

) |

R w
>/'¥_/> 74, Lo

return value;

/* more later!

/* class Counter =/

public void increment () )throws ValueTooLargeException
if (value == Counter.MAX VALUE) {
throw new ValueTooLargeException("counter value is

}
else {

}

value ++;| }

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

}

value ——;| }

n

n

+ value);

+ value);
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Coming Up with Test Cases: A Single, Bounded Variable

& ST o VLT epted — @ o eXpernd exitgption atdund —9/:‘!‘3)’{746
.

S

Boundries: o, 2
Coun’rerjMIN_VALUE| <= c.value <= [CounterMAX_VALUE]| *¥
g
YreE
AL

> c.increment()

> c.decrement()



