
COMP-202 

Unit 9: Exceptions 
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Announcements 

 
 

 

-  Assignment 4: due Monday April 

16th 

- Assignment 4: tutorial 

- Final exam tutorial next week 
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Exceptions 

 

• An exception is an object that describes 
an unusual or erroneous situation 
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Avoiding errors 

 
 

 

So far, we have spend most of our 

time discussing how to avoid 

errors happening in the first place. 

 

However, this is not always 

possible. 
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Errors out of our control 

 
 

 

Some errors may happen for reasons beyond 

our control. 

 

For example: 

-user types a String when he should type an int 

-a spot on a hard drive is not readable 
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Handling the error 

 
 

In this case, rather than having our program 

crash, we may want to perform a certain action: 
 

-Ask the user to retry entering a new number 

-Try reading information from a different part of the hard drive 
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Exceptions 

 
 

In Java, an exception occurs when 

a piece of code does something 

“out of the ordinary” or 

“exceptional” 

 

You would like to have special 

behavior in these cases. 
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Exceptions : definition 

 
 

 

From the documentation: 

 

An exception is an event, which 

occurs during the execution of a 

program, that disrupts the normal 

flow of the program's instructions. 
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Example of Exception 

Some examples of things that can disrupt the normal 
flow of a program: 

 

-NullPointerException (trying to access properties of a 
null variable) 

-ArrayIndexOutOfBoundsException (trying to access 
spots of an array that don't exist) 

-Dividing by zero 

-NumberFormatException (trying to, for example, 
convert a String to a number) 
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Why does it interrupt? 

 

All of these examples interrupt the normal flow because 
you can't proceed any further without any further 
instructions as to what to do: 

 

int[] x = {1, 2, 3}; 

int foo = x[10]; //assign to foo the “10th” index spot 

System.out.println(foo); 

 

array out of bounds 
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Unhandled exceptions 

 

By default, if you have an Exception in Java, the 
exceptional event  is unhandled. 

 

This means that you are not handling the exception 
meaning the computer doesn't know what to do. When 
the computer doesn't know what to do, it crashes. 
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Handling exceptions 

 

There is a block of code in Java known as a try/catch 
block: 

 

A try/catch block allows you to try certain code, and if 
an exception is raised, you can then “catch” the 
exception. 
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Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

 



14 

Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

Here we will first try to execute the commands inside 
the try statement. 
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Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

If the commands succeed and don't raise an exception, 
we will then finish the try block and skip the catch 
block completely. 
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Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

If the commands inside the try block raise an exception, 
and the exception is an ArrayIndexOutOfBounds 
exception, we skip to the catch block. 
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Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

After the catch block, we proceed normally with our 
program. (Although any variables created in the try block 
are now out of scope of course) 
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Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

If an exception happens, but the exception is NOT an 
ArrayIndexOutOfBoundsException, then this method will 
throw the exception back to the method that called it. 
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Example: 

try { 

   int[] x = {1,2,3}; 

   System.out.println(x[10]); 

} 

catch (ArrayIndexOutOfBoundsException e) { 

System.out.println(“This is the code that handles the 
exception”); 

} 

This means that the method that called this method would 
have an opportunity to handle (catch) the exception. 
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Exceptions in a method 

Generally, when an exception occurs in a method, 2 things 
can happen: 

 

1)The method catches or handles the exception 

2)The method does not catch or handle the exception and 
instead passes the exception on to the method that called 
it. In the case of it being the main method, the program 
then crashes (since there is no method to pass the 
exception on to). 
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try/catch/finally 
 

In addition to try/catch, you can also have a block of 
code that will happen in both cases. This serves two 
purposes: 

1)Removes duplicate code 

2)Lets you clean up things before crashing or returning. 

 

The second one is very useful. Let's say I use lots of 
resources in my code and I have many return 
statements as well. I can use a finally statement to 
make sure it is indeed cleaned up. 
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try/catch/finally 
 

try { 

     //do some stuff 

     if (some condition) { 

          return; 

     } 

} 

catch (Exception e) { 

} 

finally { 

      //clean up ----> This code happens after the return 

} 
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try/finally 
 

try { 

     //do some stuff 

     if (some condition) { 

          return; 

     } 

} 

finally { 

      //clean up ----> This code happens after the return 

} 

In fact, in many cases you don't even need the catch part. 
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Example 
 

class Test 
{ 
    public static void main(String args[])  
    {  
        System.out.println(Test.test());  
    } 
 
    public static int test() 
    { 
        try {   
                return 0;   
        }   
        finally {   
            System.out.println("finally trumps return."); 
        } 
    } 
} 
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Example 
 

class Test 
{ 
    public static void main(String args[])  
    {  
        System.out.println(Test.test());  
    } 
 
    public static int test() 
    { 
        try {   
                return 0;   
        }   
        finally {   
            System.out.println("finally trumps return."); 
        } 
    } 
} output: 

finally trumps return.  
0  
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Multiple catch blocks 
 

Sometimes, there may be several possible errors you 
could have. You can then have several exception 
handlers. In this case only the FIRST exception handler 
that is applicable will be used: 

 

try { ... } 

catch  (ArrayIndexOutOfBoundsException e) { ....} 

catch (NullPointerException e) { ... } 
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Rewriting Fahrenheit converter 
 

Let's rewrite our Fahrenheit converter to let the user 
retry entering a number instead of crashing. 
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Rewriting Fahrenheit converter 
 

public class FahrenheitConverter { 

public static void main(String[] args) { 

double number; 

boolean initialized = false; 

Scanner reader = new Scanner(System.in); 

while (!initialized) { 

try { 

System.out.println(“Enter a number”); 

number = reader.nextDouble(); 

initialized = true; 

} 

catch (InputMismatchException e) { 

System.out.println(“You idiot, that's not a number!”); 

reader.next(); //need to “skip” over the thing that failed to be read 

} 

             }     ... 
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Rewriting Fahrenheit converter 
 

Here we use the variable initialized to control a loop that 
continues to repeat trying to read from the scanner until the 
try block can complete successfully. 

 

If there is an exception and the kind of exception is 
InputMismatchException, then the program goes into the 
catch block of code which stops it from crashing. 
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Mandatory Exception Handling 
 

Some methods will warn you that they will throw an 
exception. In this case the method header will show up 
with a throws kindOfException in it: 

 

For example, the header for creating a Scanner is 

 

public Scanner(File source) throws FileNotFoundException 
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Mandatory Exception Handling 
 

public Scanner(File source) throws FileNotFoundException 

 

This is a warning that the constructor sometimes throws a 
FileNotFoundException and so you HAVE to handle/catch 
the exception. If you do not, you will get a compiler error. 
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Mandatory Exception Handling 
 

 

So if I want to call this method, there are 2 things I could 
do to handle the exception: 

 

1)Put it into a try / catch statement 

2)Warn any method calling the method I'm in now, that 
the current method also throws a FileNotFoundException 
sometimes. 

 

I can do the second by writing throws 
FileNotFoundException in my method header. 
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Creating a search engine (a 
small piece) 

 

-One of the key aspects to creating a search engine like 
Google or Bing is to go to, given a list of urls, download 
the HTML data on that page and then try to figure out 
what the page is about. 

 

-In order to do this, it is useful to write a method that 
takes as input a list of urls and outputs a String[] of their 
data. 
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Creating a search engine (a 
small piece) 

 

Given a file that contains a list of urls: 

1)Read the file and get all of the urls 

2)Download the urls. Get the information downloaded and 
store it into a String. 

 

What if that file is corrupted or contains a bad url? 
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Creating a search engine (a 
small piece) 

 

Since that file contains contents OUT OF YOUR CONTROL, 
you need to catch any exceptions. For example, if 
“download the page” leads to an error, then you should 
NOT have your program crash. 

 

What it would be better to do is output the information to 
some sort of log file so that you can learn about the error. 
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Creating a search engine (a 
small piece) 

 

String[] urls = readAllLinesOfFile(filename); 

String[] htmlData = new String[urls.length]; 

 

for (int i = 0; i<urls.length; i++) { 

htmlData[i] = WebUtilities.downloadPage(urls[i]); 

} 

return htmlData; 

 

The problem is that sometimes downloadPage has an 
exception! Let's say the url is http://http://www.amazon.com 
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Much better way to do this 
 

for (int i = 0; i<urls.length; i++) { 

    try { 

     htmlData[i] = WebUtilities.downloadPage(urls[i]); 

 } 

catch (PageNotFoundException e) { 

    htmlData[i] = “”; 

    System.out.println(“The page “ + urls[i] + “ was not found”); 

} 

... 

Now if there is a bad url it won't crash your program! 



Example Explanation (1) 

•  why public static String 
downloadPage(String url) throws 
MalformedURLException, IOException 



Example Explanation (2) 

•  why public static String 
downloadPage(String url) throws 
MalformedURLException, IOException 
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Java vs other languages 
 

In Java, if the method downloadPage throws an exception 
you would HAVE to either: 

 

1)Catch the exception 

2)Warn anyone calling your method that YOU may throw an 
exception as well. 

 

This means you HAVE to at least acknowledge this sort of 
exception can occur. 
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Java vs other languages 
 

In Java, this means a hypothetical method like 
downloadPage would have to warn the user that it is 
throwing an exception sometimes. This means the user will 
handle the code appropriately. 

 

In other languages, this is not always the case, and can lead 
to problems. In fact, this led to a major issue a search 
engine recently because just ONE url (out of millions) in this 
sort of file was corrupted. The entire system went down 
because of this. 



42 

Throwing an exception 
 

Sometimes, your method will want to throw an 
exception to another method and there it can be 
printed. For example, in many of the methods we've 
written we have made certain assumptions about 
things. 

 

But when the assumption does not hold, you may want 
your program to still work then, but give an exception 
to the calling method to allow them to decide what to 
do. 

 

In this case, you will throw an exception. 
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Exceptions as a type 
 

An Exception is an Object. It can be created via using a 
constructor and in fact in the parenthesis of a catch 
statement, when we write catch (Exception e) we are 
actually declaring a variable e of type Exception. 

 

There are many ways to create an Exception in Java, 
one of which is using the constructor that takes as 
input one String, representing a message 

 

new Exception(“Here is some information about the 
exception”); 
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Exceptions as a type 
 

Then to throw an exception, you write the word throw 
followed by the Exception object: 

 

e.g. 

 

throw new Exception(“Message”); 

 

In many cases (it depends on the exact kind of Exception 
you are throwing), you'll then have to warn methods 
calling you that you will sometimes throw an exception 
(by putting throws in the method header) 



45 

Throwing an exception 

public class FakeNullPointer { 

public static void main(String[] args) { 

throw new NullPointerException(“x is null!”); 

} 

} 

 

D:\Teaching\COMP202\Lectures_Xue\unit9>java 
FakeNullPointer 

Exception in thread "main" 
java.lang.NullPointerException: x is null 

        at FakeNullPointer.main(FakeNullPointer.java:3) 
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Throwing an exception 
 
If you throw an exception, you must warn anyone 

calling your method that you will throw an 
exception sometimes by adding “throws 
TypeOfException” into your method header 

 
(Side Note:) Unless it is an runtimeexception. You 

can see this by looking at the documentation of 
the type of exception and seeing if 
runtimeexception is part of the class hierarchy 
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Creating your own Exception 
types 

 

You can define your own exception types. This is useful if 
you have a very particular kind of problem, but you don't 
want to deal with it all over your code. 

 

For example, suppose you are managing a BankAccount. 
One of the things you may have to deal with is the user 
trying to withdraw more money than he has. Unless the 
use is the Wall Street , you'd like to throw an exception 
in this case, to stop it. 

 

There is no “NotEnoughMoneyException” built in, so you 
could define it. 
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What to know: 
 

We only covered the very basics of exception handling. 
What you are responsible for is the following: 

 

-What an exception is 

-The flow of a try/catch block and what happens if you 
don't handle or catch an Exception (it gets thrown up to 
the method that called it which then must either handle it 
or throw it further up the chain of commands, until you 
reach the main method at which point the program 
crashes) 

-Recognize from method headers that you NEED to put 
something into a try/catch 
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That's all! 
 

That's all the material we need to cover for this course. 

 


