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How Things Can Go Wrong

A review:
• Syntax error (doesn’t compile)

• Logic error (incorrect result)

• Run-time error (program crashes)

• Style error (code is hard to read; not properly 
documented)
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EXCEPTIONS

When things go wrong
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Exceptions

What are some exceptions that you have 
encountered so far in the course?
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Exceptions

An exception is an object that describes an 
unusual or erroneous situation

• Integer division by zero

• Reading the wrong data type from Scanner

• Accessing an index of an array that doesn't exist

• Accessing a null object
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Some Jargon

We say that a program throws an exception
• By default: program terminates

We can alter the default behaviour so that the 
program catches the exception, and runs some 
other code

Distinguish:
normal execution flow vs. exception execution flow
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Exceptions vs Errors

Errors are more serious, and shouldn't be caught

Exceptions:
• java.lang.ArrayIndexOutOfBoundsException

• java.lang.StringIndexOutOfBoundsException

• java.lang.NullPointerException

Errors:
• java.lang.OutOfMemoryError

• java.lang.ClassFormatError

• java.lang.InternalError
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Default Exception Handling

Program will terminate and print an angry 
message

Includes a call stack trace that indicates where the 
exception occurred

Also shows the series of method calls that led to the 
current execution
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Example
public class Zero {

public static void main(String[] args) {

int numerator = 0;

int denominator = 0;

System.out.println(numerator / denominator);

System.out.println("Will this line be 

printed?");

}

}
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Call Stack Trace

10



Changing the Default Behaviour

try-catch-finally

try {

}

catch (AException ae) {

}

catch (BException be) {

}

finally {

}
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Code that might throw and exception

Code that handles AExceptions

Code that handles BExceptions

Code that is executed after, whether or not there was an exception

There must be at least
one catch block for every
try block, but additional
blocks are optional.
finally block is optional.



Flow of try-catch-finally
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try

Program terminates
with call stack trace

catch block
of the correct
Exception type

finally
(if it exists)

uncaught
exception

caught
exception

no
exceptions

finished execution of catch block

program keeps running



At Last

The code in the finally block always* executes 
when the try or catch block is exited.

try {  

something();  

return success;  

}  

catch (Exception e) {   

return failure;  

}  

finally {  

System.out.println("This will be printed 

either way.");

}
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*Exception: there are minor exceptions like calling System.exit(), 
but we won't worry about that.



Catch That Exception

Let's modify our Zero code to catch the 
arithmetic exception and print a message.
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Exception Objects

Additional information about the exception is 
contained in the exception object in the catch 
block.

http://docs.oracle.com/javase/7/docs/api/java/l
ang/ArithmeticException.html

Note in particular the getMessage() and 
printStackTrace() methods
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Exception Propagation

If an exception is not caught in the current 
method, it will then go up to the method that 
called it, and can be handled by a try-catch block 
there.

e.g., What if we put the division by zero code inside 
a helper method called divide?

Why do you think this is?
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Example
public class Test {

public static void main(String[] args) {

try {

foo();

}

catch (ArrayIndexOutOfBoundsException e) {

System.out.println("Exception caught");

}

}

public static void foo() {

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

a[4] = 5;

}

}
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Example 2: What Prints?
public class Test {

public static void main(String[] args) {

try { foo(); }

catch (ArrayIndexOutOfBoundsException e) {

System.out.println("Caught II");

}

}

public static void foo() {

try {

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

a[4] = 5;

}

catch (ArrayIndexOutOfBoundsException e) {

System.out.println("Caught I");

}

}

}
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Example 3: What Prints?
public class Test {

public static void main(String[] args) {

try { foo(); }

catch (ArrayIndexOutOfBoundsException e) {

System.out.println("Caught II");

}

}

public static void foo() {

try {

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

a[4] = 5;

}

catch (NullPointerException e) {

System.out.println("Caught I");

}

}

}
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Summary

Three ways to handle exceptions
1. Ignore it

• The program terminates

2. Handle it where it occurs

• The catch block containing the code that throws the 
exception is executed.

3. Handle it at another place in the program

• The catch block containing a method call (to a 
method call, to a method call …) to the code that 
throws the exception is executed.
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System.err

Rather than printing to System.out, we can print 
to System.err instead, for error messages.

Try replacing System.out with System.err in the 
previous code!
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Exercise

Write a method, 
countString(String[] arr, String arg)

that counts how many times arg appears in arr.

The method expects arr to not contain any nulls. 
If a null is encountered, though, rather than 
crash the program, print a warning to System.err
that indicates which index is null, then return -1.
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FILE I/O

Reading and writing files
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What are System.in, System.out?

One of the remaining mysteries in the code 
we've been writing all semester:

System.out.println("Hello, world!");

Scanner sc = new Scanner(System.in);

Now, we also have:
System.err.println("Error message.");
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I/O Streams

Sequence of bytes that flow from a source to a 
destination

InputStream – get bytes from somewhere

• e.g., System.in gets bytes from the user (via the 
keyboard)

OutputStream – write bytes to somewhere else

• e.g., System.out, System.err write bytes to screen 
(after converting them to characters)

There are many kinds of streams in java.io
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Scanner

The job of a Scanner is to read characters from 
some source, then convert it into a desired data 
type.

Constructor: specify where to read from
Scanner sc = new Scanner(System.in);

methods like .nextInt(), .nextDouble(): actually read 
the characters and convert to an int or double etc.
int num = sc.nextInt();
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Reading Files

Instead of passing System.in to Scanner, we can 
pass in a file as the source of characters!

Option 1
FileReader reader = new FileReader("test.txt");

Scanner sc = new Scanner(reader);

Option 2
Scanner sc = new Scanner(new File("test.txt"));

Note: need to import java.io.*; and import 
java.util.*;
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Potential Problems

What can go wrong when you are reading a file?
Cannot find file.

File is corrupted.

File is protected.

File is in unreadable/unexpected format.
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Checked Exceptions

Java forces us to write try-catch blocks to handle 
(some of) these problems, because they're very 
common.

try {

Scanner sc = new Scanner(new File("test.txt"));

// file reading operations here

}

catch (FileNotFoundException fnfe) {

System.err.println("test.txt cannot be 
found.");

}

catch (Exception e) {

System.err.println("Exception:" + 
e.getMessage());

}
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How to Read

Need to check that there is still text to read:
while (sc.hasNextLine()) {

// do the actual reading here

String line = sc.nextLine();

}
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Exercise

Open your text editor and create a file with 
several lines.

Now, read it and print it out, but append the line 
number before each line (and a tab '\t').

e.g., 1 The first line goes here.

2 The second line here.

3 The third line here.
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