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Introduction

*! This chapter looks at three characteristics of
programs of interest to us

—Irobustness: a program’s ability to spot exceptional
conditions and deal with them or shutdown gracefully

—lcorrectness: does the program do what it is
“supposed to”? Unit testing is one way to verify
expected program behavior

—lefficiency: all programs use resources (time and
space, for example); how can we measure efficiency
so that we can compare algorithms?
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Things that can go wrong

¢! Logic error — The program does something
unintended and the fault lies with something the
programmer did !

! Environment error - Something goes wrong
with the environment within which the program
is running; outside programmer’s control

! 1/O error — A source or a destination for data
has a problem (e.g., lost network connection).
Sometimes you can recover from these problems
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Exceptions

! Exceptions are Java’s way of telling you
something has gone wrong

el When an “exceptional condition” occurs, an
exception object is created storing information
about the nature of the exception (kind, where it
occurred, etc.). When this happens, we say that
“an exception is thrown”.

! The JVM looks for a block of code to catch and
handle the exception (do something with it)
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Generating an ArithmeticException

|Fragmenl of ExceplionEx.javal

8 [+
9 * Compute quotient of numerator / denominator.
10 * Assumes denominator is not 0.

11 ¥/

12 public static int computeQuotient(int numerator,
int denominator) {

14 return numerator / denominator;

15}

Enter two integers: 8 0

Exception in thread “main” java.lang.ArithmeticException: / by zero

1 ExceptionEx.computeQuotient(ExceptionEx javaT4))

at ExceptionEx.main(ExceptionEx.java:27)
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When an exception is thrown

method c()

Exception object is passed exception is thrown

back through the chain of
method calls looking for a
block of code to catch the

method b()
calls method c() —1

o > Application
exception and do something method a() Space

with it. < calls method b() —
main() >
N

calls method a() —

No handler is found, so the JVM starts application )

exception is passed all the at main() —| JVM Space
way back to the JVM, which
terminates the application
with an error message and
a stack trace.
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JavaOs Exception Hierarchy

remember, this
means extends
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Kinds of exceptions

¢! Checked exceptions — descended from class
Exception, but outside the hierarchy rooted at
RuntimeException. The compiler will check that
you either catch or rethrow checked exceptions

¢! Unchecked exceptions — represent the kinds of
errors your program can avoid through careful
programming and testing. The compile does not
check to see that you catch/handle these
exceptions.
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Extending Exceptions

ol There are over fifty-three kinds of exceptions in
Java.

! A new exception is defined by deriving a new
class from the Exception class or one of its
descendants. Hence, you can create types of
exceptions to meet your application’s needs.
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Handling Exceptions

try {
//Code where an exception may occur

b
catch (ExceptionType e) {
/[Code to handle the exception

}
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Problem

! I want to enter two integers from the keyboard
and output their quotient to the console.
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e! Solution
—IScanner

—InextInt()
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Problem

! I have an input stream of strings. All
representing ints. I would like to extract and
sum the ints.

! Model input:

scores={"34" "12" "23" "100 0340 0670};
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*! Solution
ol Issues
—!Indeterminate data length

ol Scanner
*! Specifying End-of-Data

—!Integer.parselnt()
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Problem

e/ I have an input stream of strings. I would like to
extract and sum the ints.

! Model input:
scores={"34" "34.5" "12" Ofred® "45.6" "23" "10"};
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e! Solution
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Problem

e/ I have an input stream of strings. I would like to
extract and sum the ints and the floats.

! Model input:
scores={"34" "34.5" "12" Ofred® "45.6" "23" "10"};
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e! Solution
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Details

ol A try block must be followed by one or more
catch clauses.

! If no exception is raised in the try block, the
catch blocks are skipped.

o! If an exception is raised in the try block control
passes to the first catch clause with an argument
matching the type of the exception thrown.
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finally

«! The finally block is optional, but is placed after the
last of the catch blocks.

try {
//statements

¥

catch (AnException e) { //handle AnException }

catch (DifferentException e) {//handle DifferentException}

finally { //executed under all conditions }
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e! Solution
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finally (2)

ol Java guarantees a finally block will be executed
regardless of whether an exception is thrown.

«! finally blocks are good for routines that allocate
resources so those resources can be released.
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Finally

ol If no exception occurs, the catch handlers are
skipped and control proceeds to the finally block.

ol If an exception occurs, the try block is skipped and
the catch blocks handle the exception, then control
passes to the finally block.

ol If an exception occurs and no catch block handles
the exception the finally block is executed, then the
exception is passed up the call chain.
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Throwing an Exception

¢! Good for complaining about method pre-
conditions that are not met

! Example: setLength( double theLength ) in class
Rectangle expects its argument to be greater than
0. What to do when that precondition isn’t met?

! throw an exception!
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Throwing an Exception: Example

!Document that the method throws an exception

Set the length dimension of this <tt>Rectangle</tt>.

@param theLength the new length of this <tt>Rectangle</tt>;
must be > 0

@throws lllegalArgumentException if <tt>theLength</tt> is <= 0.

public void setLength( double theLength ) {
if (theLength <=0)
throw new lllegalArgumentException(Olllegal Rectangle length (O +
theLength + O): must be > 0 O);
this.length = theLength;
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Create an exception object the way you create any other kind
of object, with new.
Throw the exception with the reserved word throw .
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Custom Exception Classes

Create a custom unchecked exception class
simply by extending RuntimeException

n and providing two constructors. Everything
package gray.adts shapes; else you need is inherited from Throwable !

e

The exception that is thrown whenever an operation on a
* shape is in violation of a method pre-condition.
public class ShapeException extends RuntimeException {
public ShapeException() {
super();

public ShapeException( String errMsg ) {
super(O O + errMsg );
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