Java

Exceptions and Exception Handling
Unit 12



Unit Objectives

*To learn how

—Exceptions are used to signal errors
—Tousetry and cat ch to handle exceptions

—To throw exceptions

*To understand assertions and how to use them



Exceptions

*Exception

—An event or condition that disrupts the normal flow of

execution in a program

—The condition causes the system to throw an exception
—The flow of control is interrupted and a handler will catch

the exception

*Exception handling is object-oriented and
—Encapsulates unexpected conditions in an object
—Provides an elegant way to make programs robust
—lIsolates abnormal from regular flow of control

float sales = getSal es();

float avg_sales = s

int staffsize = getStaff().size;
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System out . printl n(avg_sal es);
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Exception Sources

*JVM can detect unrecoverable conditions

—Examples:
* Class cannot be loaded
*nul | object reference used

*Both core classes and code that you write can throw

exceptions

—Examples:
1O error
*Divide by zero
+ Data validation
*Business logic exception

*Exceptions terminate execution unless they are handled by
the program

(oops, no handler)
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float sales = getSales();
int staffsize = getStaff().size;
float avg_sales = s

System out . println(avg_sal es);




The Exception Hierarchy

Throwable is the base class
—Provides a common interface and implementation for most
exceptions

*Error indicates serious problems [ Object ]
that should not be caught

—VirtualMachineError
—CoderMalfunctionError ( Throwabmw
getMessage
*Exception heads the class printStack Trace

of conditions that should be , !
caught or specified as thrown [ [E— ] [Exception]

*A RuntimeException can be |

thrown during the normal [RuntimeException]

operation of the JVM
—ArithmeticException
—BufferOverflowException




Handling Exceptions

*Checked exceptions must either be handled in the method
where they are generated or delegated to the calling method:
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Keywords

ot hr ows
—A clause in a method declaration that lists exceptions that

may be delegated up the call stack
ee.g..public int dolt() throws SomeExcepti on,

etry
—Precedes a block of code with attached error handlers —
errors in the t r y block are handled by the error handlers

ecatch
—A block of code to handle a specific exception

efinally
—An optional block which follows cat ch clauses
—Always executed regardless of whether an exception occurs

et hr ow

—Launches the exception mechanism explicitly
ee.g..throw (SonmeExcepti on)



try/ cat ch Blocks

*To program exception handling you mustuse try/ cat ch
blocks

*Code that might produce a given error is enclosed inatry
block

*The cat ch clause must immediately follow the t r y block

try{
/'l code that reads input froma file
}

catch (I Oexception ioe){
/'l sonme code that deals with i/o problens

}




cat ch Clauses

*The clause always has one argument that declares the type
of exception to be caught

*The argument must be an object reference for the class
Throwable or one of its subclasses

«Several cat ch clauses may follow one t ry block

catch (MyException ne) {




try/ cat ch Cont'd

«Java provides an elegant solution to error management with
t ry/ cat ch blocks

. readFil e {
Allows you to write the try {
main flow of your code e L e
] etermine its size
and deal with the all ocate that much memory;
: he file i :
exceptional cases later e e fi1e o Y
}
catch (fil eOpenFailed) {
*Does not spare you the doSonet hi ng; }
effort of doing the work cat cg (si zeD_et e.rm' nati onFail ed) {
] . oSonet hi ng; }
of deteCtlng, I‘epOI’tlng, catch (nmenoryAl |l ocationFail ed) {
. doSon®et hi ng; }
and hand“ng errors catch (readFail ed) ({

doSon®et hi ng; }
catch (fil ed oseFail ed) {
doSon®et hi ng; }




Example

class MultiCatch {

public static void main( String args[]) {

try {
[/ format a nunber

/'l read a file
/1 sonet hing el se..

}
catch( |1 OException e) {
System out. println(” I/Oerror " + e.getMssage();

}
cat ch( Nunber For mat Exception e) {
System out. println(” Bad data " + e.getMessage();

catch( Throwable e) { // catch al
System out. println(” error: " + e.getMessage();}

}




The final | y Clause

*Optional clause that allows clean-up and other operations to
occur whether an exception takes place or not
—May have try/final | y with no cat ch clauses

*Executed after any of the following:
—A try block completes normally

—A cat ch clause executes try {
*Even if cat ch clause includes return! Il file processing
}
—An unhandled exception is Ca};?hh(' do:fxcep“ Otn_ e) {
thrown, but before } s R
execution returns to calling finally {

method /Il close files
}




Example

public class MyTest {

public static void main(String[] args) {
System out . println(exceptionTest());

}

public static int exceptionTest() {

try {
int x = 0O;
int y = 1;

System out . println("Result=" +(y/x));
} catch (Exception e) {

e. printStackTrace();

return 1;

} finally {
Systemout.println("Finally!");
}

return 2;




Nested Exception Handling

*May be necessary to handle exceptions when already
handling them (i.e., inside a cat ch or fi nal | y clause)

—For example, you may want to log errors to a file — but all
I/O operations require IOException to be caught!

Do this by nesting atry/ cat ch (and optional fi nal | y)
sequence inside your handler

try {
/'l processing

} catch (MyException) {
try {
/'l 1og error
} catch (1 Oexception ioe) {
i oe. printStackTrace();

} finally {
Il close error log file
}

}




The t hr ow Keyword

«Can be used in atry block when you want to deliberately
throw an exception

*The t hr ow statement requires a single argument:

—A throwable object
—t hr ow soneThr owabl eCbj ect ;

*To encapsulate the condition, create a new instance of the
exception class

*The flow of the execution stops immediately after the throw
statement and the next statement is not reached
—Afinal | y clause will still be executed if present

t hrow new j ava.i o. | CException(“nsg”) ;




Assertions

*An assertion is a Java statement that allows you to test your
assumptions about your program
—In a traffic simulator, you might want to assert that a speed
IS positive, yet less than a certain maximum

*An assertion contains a boolean expression that you believe
will be true when the assertion executes — if not true, the
system throws an error

*Benefits:
—Writing assertions while programming is a quick and
effective way to detect and correct bugs
—Assertions document the inner workings of your program,
enhancing maintainability



Using Assertions

*Two forms:
—assert <bool ean expression> ;
—assert <bool ean expression> : <val ue expression> ;

* If the boolean expression is false:
—Form 1 throws an AssertionError with no message
—Form 2 throws an AssertionError with a message defined
by evaluating the second expression

» Assertion checking is disabled by default
—Must be enabled at java command line using the
enabl easserti ons switch
—Assertions can be enabled or disabled on a package-by-
package or class-by-class basis
—assert statements are ignored if not enabled



When to Use Assertions

Do not use assertions:

—For argument checking in public methods
*Requires a RuntimeException, such as lllegalArgumentException

—For any work your application requires for correct operation

*Use assertions to test:

—Internal Invariants (values that should never occur)
*e.g., place “default: assert false” at the end of switch statements with no
default

—Control-Flow Invariants
*e.g., place “assert false” at locations that should never be reached

—Preconditions, Post Conditions, and Class Invariants
*e.g., argument checking in private methods



What You Have Learned

*In this unit, you have learned how
—Exceptions are used to handle error conditions

—Exceptions are delegated
—try,catchandfinally areused
—Exceptions are thrown

—The assert statement is used



