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• One class can actually be based on another class 

– It is actually the same class, but modified 

• methods can be added 

• instance variables can be added 

• behaviors can be changed slightly 

– This modified class is given a different name, but is said to 'inherit' from the original class 

• the class that inherits is called a subclass 

• the original class is called the superclass 

– Variables can use the original class's name in their declaration

• Many variables and methods that can be or even must be used with a class may not be written about in that class 

– they are to be found in the the class's superclass 

• The API documentation always tells you what methods and variables are inherited 

• It also tells you the class that is being inherited from 

– Java uses the term 'extends' to mean 'is a subclass of' 

– e.g. GregorianCalendar extends Calendar 

• much of the information is in Calendar 

– e.g. all of the constants such as Calendar.MAY or Calendar.MONTH
The Import Statement 

• Many classes are stored together in the same directory 

• Java only gives you access to the classes in the directory java.lang 

• To get access to other classes you have to tell Java where they are, and which classes you want 

– if you want a single class write: import directory_location.ClassName; 

– if you want all classes from a directory write: import directory_location.*; 

– the import statement must be written at the top of the file, outside of the class 

name 

• The Calendar and GregorianCalendar classes are in the directory 

java.util, we therefore have to add the statements:
import java.util.Calendar; 

import java.util.*;

The Full GregorianCalendar Example 

• See GregorianCalendarExample.java

Example: Reading Streams 

• Input and output are similar to strings: 

– they are composed of characters 
• There is 1 big difference 

– a string has a fixed length 

– but you can write to the screen forever 

– and you can read from a keyboard forever 

• Java calls a collection of characters that does not end a stream 

– Analogy: input is like a stream of characters flowing from the user … 

– System.in is an example of an InputStream 

– System.out is an example of a PrintStream

Readers 

• Streams have to have 'readers' to look at & interpret the characters that flow through them 

• For InputStreams, the reader is class InputStreamReader 

– To know which stream is being read, the InputStreamReader's constructor takes in an input stream (which for us is System.in) InputStreamReader inStream = new InputStreamReader(System.in); 

• InputStreamReader is in directory java.io 

– Therefore you need to include import java.io.*; at the top of the file

Buffered Readers 

• To use readers effectively we must add a buffer to it 

• The BufferedReader class takes a Reader class object during its construction, 

– it adds a buffer to it 

– it also adds a useful method readLine() which 'chunks' the stream into 'lines' 

• readLine() reads the stream until it sees a CR/LF 

• it then returns what it has seen so far as a string 

• it does not include the CR/LF in the string 

• you can then parse the string for words and numbers
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Wrapper Classes 

• Since primitive data types are not objects Java provides 'object 

versions' of them 

– These are called Wrapper Classes 

– e.g. Integer class, Double class, Character class, etc. 

• Wrapper classes also provide various static methods of use 

– we have already seen many of them 

– e.g. Character.isDigit(), Integer.parseInt(), etc. 

• If you want to store a number or character in an object that takes as input only objects, you would transform the primitive data type into an object using the Wrapper Class 

– e.g. the Vector class (similar to arrays, but more powerful) only stores objects 

• to add a the number 5.2 to the vector use: vector.add(new Double(5.2))

The toString() Method 

• All classes have toString() 

• toString() is called on an object when an object is printed, or when it is added to a string "The object is " + object is the same as "The object is" + object.toString() 
See ToStringExample.java
Exception Handling 

• Errors can occur during the running of the program 

– They are not necessarily bugs; they can be user errors 

• You can try to implement error checking routines directly in your code 

– This interferes with the flow of the algorithm 

– It can become difficult to see what is happing in the code amidst all of the error checking 

• Java therefore provides you with a mechanism that can gather your error checking / correcting together 

– Called Exception Handling

• If something goes wrong during the running of a method, the method can Throw an Exception 

• This stops the processing of the method & Java transfers control to the error handling portion 

– If there is no error handling portion, then depending on the error, Java either 

• won't compile the code 

• or during runtime will stop the program and give an error msg

Try - Catch 

• You provide error checking routine through the use 

of try-catch blocks 

– Your code goes into the 'try' part 

– If an error is detected, Java will see if there is a catchblock 

for the error below the try-block 

• Each type of error is given its own name – called Exceptions 

• E.g IOException, try 
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• If no Exceptions occur during the running of the try-block 

– all catch-blocks are skipped and the method continues with any code that follows the last catch-block 

• If an Exception occurs 

– Java finds the catch clause with the same name of the Exception thrown 

– The catch clause is run 

– Control is then given to the line following the final catch-block 

• the program does not return to the try-block 

– If no catch clause can be found with the same name, the method itself throws an exception Try - Catch 

• If no Exceptions occur during the running of the try-block 

– all catch-blocks are skipped and the method continues with any code that follows the last catch-block 

• If an Exception occurs 

– If no catch clause can be found with the same name, the method itself throws an exception 

• the method is stopped where the exception is thrown 

• the method returns, but not with a value but with the exception 

• the calling method now must deal with the exception 

• this continues until it is the main method that throws the exception 

• when this happens the program stops, and an error message is printed out

Exceptions and Classes 

• The exception thrown is an instance of class Exception 

– e.g. IOException is a subclass (of a subclass) of class Exception 

• Two useful methods of class Exception are: 

– e.getMessage() 

• returns as a String the error message stored in the exception e 

– e.printStackTrace() 

• returns the method in which the exception was thrown, as well asthe method that called that method, as well as the method that called that method, etc. 
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See Calculator.java
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Throw 

• you can throw your own exceptions 

– Syntax: throw exceptionObject; commonly 'protected' by a condition that prompts the exception 

if(exception condition occurs) 

throw exceptionObject;

• The exception object can be the one in the catchclause's parameter 
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• or you can create a new object from an exception class and throw that
– you can place a message in the new instance using the constructor argument 
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• You can even create your own Exception classes to throw and catch 

– this is done by extending the Exception class (creating a subclass) 

– this will not be covered in the course

Checked / Unchecked Exceptions 

• There are two types of Exceptions 

– checked exceptions 

• must be caught immediately or the code will not compile 

– you must handle these exceptions in a catch clause 

– or explicitly re-throw them 

• direct subclass of type Exception 

– unchecked exceptions 

• the compiler allows these to be automatically re-thrown if not caught 

– i.e they are not check for during compile time 

• direct subclass of type RuntimeException 

• if thrown during runtime & not caught 

– cascades up the call stack until it is caught or it reaches the main and stops the program & prints out the Exception message & call stack

Checked Exceptions & Throws Clause 

• if a checked exception is thrown (by a method or directly) 

– that method must be placed in a try-block 

– the try-block must have a catch clause that corresponds to the checked exception's type 

– the try-block can be omitted if the method that the code is in is declared to re-throw that Exception
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Exception Examples 

• Most Exceptions encountered are unchecked 

– NumberFormatException 

– IndexOutOfBoundException 

– NullPointerException 

• The main exception to the above is 

– IOException

Exceptions & the API Library 

• Look under Exception & RuntimeException to see what exceptions exist 

• Each method in every class documents which Exceptions they throw






















