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UNIT 4 

Java I/O  

Java I/O (Input and Output) is used to process the input and produce the output. Java uses the concept of 

stream to make I/O operation fast. The java.io package contains all the classes required for input and 

output operations. We can perform file handling in java by Java I/O API. 

Stream 

Java performs I/O through Streams. A Stream is linked to a physical layer by java I/O system to make input 

and output operation in java. In general, a stream means continuous flow of data. Streams are clean way 

to deal with input/output without having every part of your code understand the physical. 

Java encapsulates Stream under java.io package. Java defines two types of streams. They are, 

1. Byte Stream : It provides a convenient means for handling input and output of byte. 

2. Character Stream : It provides a convenient means for handling input and output of characters. 

Character stream uses Unicode and therefore can be internationalized. 

1. Byte Stream Classes 

Byte stream is defined by using two abstract class at the top of hierarchy, they are InputStream and 

OutputStream. 

 

 

 

 

 

 

These two abstract classes have several concrete classes that handle various devices such as disk files, 

network connection etc. 

Some important Byte stream classes. 

Stream class Description 

BufferedInputStream Used for Buffered Input Stream. 

BufferedOutputStream Used for Buffered Output Stream. 

DataInputStream Contains method for reading java standard datatype 

DataOutputStream An output stream that contain method for writing java standard data type 

FileInputStream Input stream that reads from a file 

FileOutputStream Output stream that write to a file. 

InputStream Abstract class that describe stream input. 

OutputStream Abstract class that describe stream output. 

PrintStream Output Stream that contain print() and println() method 

 

These classes define several key methods. Two most important are 

a) read() : reads byte of data. 

b) write() : Writes byte of data. 

 

Byte Stream 

Output Stream Input Stream 
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Example with FileInputStream and FileOutputStream: 

import java.io.*; 

public class CopyFile { 

 

   public static void main(String args[]) throws IOException {   

      FileInputStream in = null; 

      FileOutputStream out = null; 

 

      try { 

         in = new FileInputStream("input.txt"); 

         out = new FileOutputStream("output.txt"); 

 

         int c; 

         while ((c = in.read()) != -1) { 

            out.write(c); 

         } 

      }finally { 

         if (in != null) { 

            in.close(); 

         } 

         if (out != null) { 

            out.close(); 

         } 

      } 

   } 

} 

No  let's ha e a file i put.t t ith the follo i g o te t − 

This is test for copy file. 

As a next step, compile the above program and execute it, which will result in creating output.txt file with 

the same content as we have in input.txt. So let's put the above code in CopyFile.java file and do the 

follo i g − 

javac CopyFile.java 

java CopyFile 

Java Random Access Files 

Using a random access file, we can read from a file as well as write to the file. Reading and writing using 

the file input and output streams are a sequential process. Using a random access file, we can read or write 

at any position within the file. 

An object of the RandomAccessFile class can do the random file access. We can read/write bytes and all 

primitive types values to a file. RandomAccessFile can work with strings using its readUTF() and writeUTF() 

methods. 

The RandomAccessFile class is not in the class hierarchy of the InputStream and OutputStream classes. 

Mode 

A random access file can be created in four different access modes. The access mode value is a string. They 

are listed as follows: 

Mode Meaning 

"r" The file is opened in a read-only mode. 

"rw" The file is opened in a read-write mode. The file is created if it does not exist. 
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"rws" The file is opened in a read-write mode. Any modifications to the file's content and its 

metadata are written to the storage device immediately. 

"rwd" The file is opened in a read-write mode. Any modifications to the file's content are written 

to the storage device immediately. 

 

Read and Write 

We create an instance of the RandomAccessFile class by specifying the file name and the access mode.  

RandomAccessFile  raf = new RandomAccessFile("randomtest.txt", "rw"); 

 A random access file has a file pointer that moves forward when we read data from it or write data to it.  

 The file pointer is a cursor where our next read or write will start. 

 Its value indicates the distance of the cursor from the beginning of the file in bytes.  

 We can get the value of file pointer by using its getFilePointer() method. 

 When we create an object of the RandomAccessFile class, the file pointer is set to zero.  

 We can set the file pointer at a specific location in the file using the seek() method.  

 The length() method of a RandomAccessFile returns the current length of the file.  

 We can extend or truncate a file by using its setLength() method. 

Example 

The following code shows how to read and write Files Using a RandomAccessFile Object. 

import java.io.File; 

import java.io.IOException; 

import java.io.RandomAccessFile; 

// w ww  .j av a  2s.  c  om 

public class Main { 

  public static void main(String[] args) throws IOException { 

    String fileName = "randomaccessfile.txt"; 

    File fileObject = new File(fileName); 

 

    if (!fileObject.exists()) { 

      initialWrite(fileName); 

    } 

    readFile(fileName); 

    readFile(fileName); 

  } 

 

  public static void readFile(String fileName) throws IOException { 

    RandomAccessFile raf = new RandomAccessFile(fileName, "rw"); 

    int counter = raf.readInt(); 

    String msg = raf.readUTF(); 

 

    System.out.println(counter); 

    System.out.println(msg); 

    incrementReadCounter(raf); 

    raf.close(); 

  } 

 

  public static void incrementReadCounter(RandomAccessFile raf) 

      throws IOException { 

    long currentPosition = raf.getFilePointer(); 

    raf.seek(0); 

    int counter = raf.readInt(); 
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    counter++; 

    raf.seek(0); 

    raf.writeInt(counter); 

    raf.seek(currentPosition); 

  } 

 

  public static void initialWrite(String fileName) throws IOException { 

    RandomAccessFile raf = new RandomAccessFile(fileName, "rw"); 

    raf.writeInt(0); 

    raf.writeUTF("Hello world!"); 

    raf.close(); 

  } 

} 

The code above generates the following result. 

0 

Hello world! 

1 

Hello world! 

 

2. Character Stream Classes 

Character stream is also defined by using two abstract class at the top of hierarchy, they are Reader and 

Writer. 

 

 

 

 

 

 

These two abstract classes have several concrete classes that handle unicode character. 

Some important Charcter stream classes. 

Stream class Description 

BufferedReader Handles buffered input stream. 

BufferedWriter Handles buffered output stream. 

FileReader Input stream that reads from file. 

FileWriter Output stream that writes to file. 

InputStreamReader Input stream that translate byte to character 

OutputStreamReader Output stream that translate character to byte. 

PrintWriter Output Stream that contain print() and println() method. 

Reader Abstract class that define character stream input 

Writer Abstract class that define character stream output 

Charecter Stream 

Writer Reader 
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Example: 

import java.io.*; 

public class CopyFile { 

 

   public static void main(String args[]) throws IOException { 

      FileReader in = null; 

      FileWriter out = null; 

 

      try { 

         in = new FileReader("input.txt"); 

         out = new FileWriter("output.txt"); 

 

         int c; 

         while ((c = in.read()) != -1) 

 { 

            out.write(c); 

         } 

      }finally 

 { 

         if (in != null) { 

            in.close(); 

         } 

         if (out != null)  

{ 

            out.close(); 

         } 

      } 

   } 

} 

No  let's ha e a file i put.t t ith the follo i g o te t − 

This is test for copy file. 

As a next step, compile the above program and execute it, which will result in creating output.txt file with 

the same content as we have in input.txt. So let's put the above code in CopyFile.java file and do the 

follo i g − 

javac CopyFile.java 

java CopyFile 

 FileReader and FileWriter used to deal with files if want to deal with console we used Buffered class. 

Reading Console Input 

We use the object of BufferedReader class to take inputs from the keyboard. 
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Reading Characters 

read() method is used with BufferedReader object to read characters. As this function returns integer type 

value has we need to use typecasting to convert it into char type. 

int read() throws IOException 

Below is a simple example explaining character input. 

class CharRead 

{ 

 public static void main( String args[]) 

 { 

  BufferedReader br = new Bufferedreader(new InputstreamReader(System.in)); 

  char c = (char)br.read();       //Reading character   

 } 

} 

Reading Strings 

To read string we have to use readLine() function with BufferedReader class's object. 

String readLine() throws IOException 

Program to take String input from Keyboard in Java 

import java.io.*; 

class MyInput 

{ 

 public static void main(String[] args) 

 { 

  String text; 

  InputStreamReader isr = new InputStreamReader(System.in); 

  BufferedReader br = new BufferedReader(isr); 

  text = br.readLine();          //Reading String   

  System.out.println(text); 

 } 

} 

Program to read from a file using BufferedReader class 

import java. Io *; 

class ReadTest 

{ 

 public static void main(String[] args) 

 { 

  try  

  { 

   File fl = new File("d:/myfile.txt"); 

   BufferedReader br = new BufferedReader(new FileReader(fl)) ; 

   String str; 

   while ((str=br.readLine())!=null) 

   { 

    System.out.println(str); 

   } 

   br.close(); 

   fl.close(); 

  } 

  catch (IOException  e) 

  {  

e.printStackTrace();  
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} 

 } 

} 

Program to write to a File using FileWriter class 

import java. Io *; 

class WriteTest 

{ 

 public static void main(String[] args) 

 {  try 

 { 

File fl = new File("d:/myfile.txt"); 

String str="Write this string to my file"; 

FileWriter fw = new FileWriter(fl) ; 

 fw.write(str); 

fw.close(); 

fl.close(); 

 } 

catch (IOException  e) 

{  

e.printStackTrace(); 

 } 

} 

} 

Serialization and Deserialization 

Serialization is a process of converting an object into a sequence of bytes which can be persisted to a disk 

or database or can be sent through streams. The reverse process of creating object from sequence of bytes 

is called deserialization. 

A class must implement Serializable interface present in java.io package in order to serialize its object 

successfully. Serializable is a marker interface that adds serializable behaviour to the class implementing it. 

Java provides Serializable API encapsulated under java.io package for serializing and deserializing objects 

which include, 

 java.io.serializable 

 java.io.Externalizable 

 ObjectInputStream 

 and ObjectOutputStream etc. 

Marker interface 

Marker Interface is a special interface in Java without any field and method. Marker interface is used to 

inform compiler that the class implementing it has some special behaviour or meaning. Some example of 

Marker interface are, 

 java.io.serializable 

 java.lang.Cloneable 

 java.rmi.Remote 

 java.util.RandomAccess 

All these interfaces does not have any method and field. They only add special behavior to the classes 

implementing them. However marker interfaces have been deprecated since Java 5, they were replaced by 

Annotations. Annotations are used in place of Marker Interface that play the exact same role as marker 

interfaces did before. 

Signature of writeObject() and readObject() 

writeObject() method of ObjectOutputStream class serializes an object and send it to the output stream. 
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public final void writeObject(object x) throws IOException 

readObject() method of ObjectInputStream class references object out of stream and deserialize it. 

public final Object readObject() throws IOException,ClassNotFoundException 

while serializing if you do not want any field to be part of object state then declare it either static or 

transient based on your need and it will not be included during java serialization process. 

 
Serializing an Object 

import java.io.*; 

class studentinfo implements Serializable  

{ 

    String name; 

    int rid; 

    static String contact; 

    studentinfo(string n, int r, string c) 

    { 

    this.name = n; 

    this.rid = r; 

    this.contact = c; 

    } 

} 

 

class Test 

{ 

    public static void main(String[] args) 

    { 

        try 

        { 

            Studentinfo si = new studentinfo("Abhi", 104, "110044"); 

            FileOutputStream fos = new FileOutputStream("student.ser"); 

            Objectoutputstream oos = new ObjectOutputStream(fos); 

            oos.writeObject(si); 

            oos.close(); 

            fos.close(); 

        } 

        catch (Exception e) 

        {  

            e.printStackTrace();  

        } 

    } 
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} 

Object of Studentinfo class is serialized using writeObject() method and written to student.ser file. 

Deserialization of Object 

import java.io * ; 

class DeserializationTest 

{ 

    public static void main(String[] args) 

    { 

        studentinfo si=null ; 

        try   

        { 

            FileInputStream fis = new FileInputStream("student.ser"); 

            ObjectOutputStream ois = new ObjectOutputStream(fis); 

            si = (studentinfo)ois.readObject(); 

        }  

        catch (Exception e) 

        {  

            e.printStackTrace(); 

 } 

            System.out.println(si.name); 

            System.out. println(si.rid); 

            System.out.println(si.contact); 

        } 

} 

Output : 

Abhi 

104 

null 

Contact field is null because,it was marked as static and as we have discussed earlier static fields does not 

get serialized. 

NOTE: Static members are never serialized because they are connected to class not object of class. 

JDBC 

JDBC Driver is a software component that enables java application to interact with the database.There are 

4 types of JDBC drivers: 

1. JDBC-ODBC bridge driver 

2. Native-API driver (partially java driver) 

3. Network Protocol driver (fully java driver) 

4. Thin driver (fully java driver) 

 

1. JDBC-ODBC bridge driver 

The JDBC-ODBC bridge driver uses ODBC driver to connect to the database. The JDBC-ODBC bridge driver 

converts JDBC method calls into the ODBC function calls. This is now discouraged because of thin driver. 

Advantages: 

 easy to use. 

 can be easily connected to any database. 

Disadvantages: 

 Performance degraded because JDBC method call is converted into the ODBC function calls. 

 The ODBC driver needs to be installed on the client machine. 
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2. Native-API driver 

The Native API driver uses the client-side libraries of the database. The driver converts JDBC method calls 

into native calls of the database API. It is not written entirely in java. 

 
Advantage: 

 performance upgraded than JDBC-ODBC bridge driver. 

Disadvantage: 

 The Native driver needs to be installed on the each client machine. 

 The Vendor client library needs to be installed on client machine. 

 

3. Network Protocol driver 

The Network Protocol driver uses middleware (application server) that converts JDBC calls directly or 

indirectly into the vendor-specific database protocol. It is fully written in java. 

Advantage: 

 No client side library is required because of application server that can perform many tasks like auditing, 

load balancing, logging etc. 

Disadvantages: 

 Network support is required on client machine. 

 Requires database-specific coding to be done in the middle tier. 

 Maintenance of Network Protocol driver becomes costly because it requires database-specific coding to 

be done in the middle tier. 
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4. Thin driver 

The thin driver converts JDBC calls directly into the vendor-specific database protocol. That is why it is 

known as thin driver. It is fully written in Java language. 

 
Advantage: 

 Better performance than all other drivers. 

 No software is required at client side or server side. 

Disadvantage: 

 Drivers depends on the Database. 

5 Steps to connect to the database in java 

There are 5 steps to connect any java application with the database in java using JDBC. They are as follows: 

 Register the driver class 

 Creating connection 

 Creating statement 

 Executing queries 

 Closing connection 

 

1. Register the driver class 

The forName() method of Class class is used to register the driver class. This method is used to dynamically 

load the driver class. 
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Syntax of forName() method 

public static void forName(String className)throws ClassNotFoundException   

Example to register the OracleDriver class 

Class.forName("oracle.jdbc.driver.OracleDriver");   

2. Create the connection object 

The getConnection() method of DriverManager class is used to establish connection with the database. 

Syntax of getConnection() method 

1) public static Connection getConnection(String url)throws SQLException   

2) public static Connection getConnection(String url,String name,String password)   

throws SQLException   

Example to establish connection with the Oracle database 

Connection 

con=DriverManager.getConnection("jdbc:oracle:thin:@localhost:1521:xe","system","password");   

3. Create the Statement object 

The createStatement() method of Connection interface is used to create statement. The object of 

statement is responsible to execute queries with the database. 

Syntax of createStatement() method 

public Statement createStatement()throws SQLException   

Example to create the statement object 

Statement stmt=con.createStatement(); 

4. Execute the query 

The executeQuery() method of Statement interface is used to execute queries to the database. This 

method returns the object of ResultSet that can be used to get all the records of a table. 

Syntax of executeQuery() method 

public ResultSet executeQuery(String sql)throws SQLException   

Example to execute query 

ResultSet rs=stmt.executeQuery("select * from emp");   

  while(rs.next()) 

{   

System.out.println(rs.getInt(1)+" "+rs.getString(2));   

}   

5. Close the connection object 

By closing connection object statement and ResultSet will be closed automatically. The close() method of 

Connection interface is used to close the connection. 

Syntax of close() method 

public void close()throws SQLException   

Example to close connection 

con.close();   

 

JDBC - Exceptions Handling 

Exception handling allows you to handle exceptional conditions such as program-defined errors in a 

controlled fashion. 

When an exception condition occurs, an exception is thrown. The term thrown means that current 

program execution stops, and the control is redirected to the nearest applicable catch clause. If no 

applicable catch clause exists, then the program's execution ends. 

JDBC Exception handling is very similar to the Java Exception handling but for JDBC, the most common 

exception you'll deal with is java.sql.SQLException. 
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SQLException Methods 

An SQLException can occur both in the driver and the database. When such an exception occurs, an object 

of type SQLException will be passed to the catch clause. 

The passed SQLException object has the following methods available for retrieving additional information 

about the exception – 

 

Method Description 

getErrorCode( ) Gets the error number associated with the exception. 

getMessage( ) Gets the JDBC driver's error message for an error, handled by the 

driver or gets the Oracle error number and message for a database 

error. 

getSQLState( ) Gets the XOPEN SQLstate string. For a JDBC driver error, no useful 

information is returned from this method. For a database error, the 

five-digit XOPEN SQLstate code is returned. This method can return 

null. 

getNextException( ) Gets the next Exception object in the exception chain. 

printStackTrace( ) Prints the current exception, or throwable, and it's backtrace to a 

standard error stream. 

printStackTrace(PrintStream s) Prints this throwable and its backtrace to the print stream you 

specify. 

printStackTrace(PrintWriter w) Prints this throwable and it'sbacktrace to the print writer you 

specify. 

 

By utilizing the information available from the Exception object, you can catch an exception and continue 

your program appropriately. Here is the ge e al fo  of a t  lo k − 

 

try  

{ 

   // Your risky code goes between these curly braces!!! 

} 

catch(Exception ex)  

{ 

   // Your exception handling code goes between these  

   // curly braces, similar to the exception clause  

   // in a PL/SQL block. 

} 

finally  

{ 

   // Your must-always-be-executed code goes between these  

   // curly braces. Like closing database connection. 

} 

Example 

Study the following example code to understand the usage of try....catch...finally blocks. 

//STEP 1. Import required packages 
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import java.sql.*; 

public class JDBCExample 

 { 

   // JDBC driver name and database URL 

   static final String JDBC_DRIVER = "com.mysql.jdbc.Driver";   

   static final String DB_URL = "jdbc:mysql://localhost/EMP"; 

 

   //  Database credentials 

   static final String USER = "username"; 

   static final String PASS = "password"; 

 

   public static void main(String[] args) 

 { 

   Connection conn = null; 

try 

{ 

      //STEP 2: Register JDBC driver 

      Class.forName("com.mysql.jdbc.Driver"); 

 

      //STEP 3: Open a connection 

      System.out.println("Connecting to database..."); 

      conn = DriverManager.getConnection(DB_URL,USER,PASS); 

 

      //STEP 4: Execute a query 

      System.out.println("Creating statement..."); 

      Statement stmt = conn.createStatement(); 

      String sql; 

      sql = "SELECT id, first, last, age FROM Employees"; 

      ResultSet rs = stmt.executeQuery(sql); 

 

      //STEP 5: Extract data from result set 

      while(rs.next()) 

{ 

    //Retrieve by column name 

   int id  = rs.getInt("id"); 

 int age = rs.getInt("age"); 

 String first = rs.getString("first"); 

 String last = rs.getString("last"); 

 

         //Display values 

         System.out.print("ID: " + id); 

         System.out.print(", Age: " + age); 

         System.out.print(", First: " + first); 

         System.out.println(", Last: " + last); 

      } 

      //STEP 6: Clean-up environment 

      rs.close(); 

      stmt.close(); 

      conn.close(); 

   }catch(SQLException se) 

{ 

//Handle errors for JDBC 
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   se.printStackTrace(); 

  }catch(Exception e) 

{ 

 //Handle errors for Class.forName 

  e.printStackTrace(); 

   }finally 

{ 

      //finally block used to close resources 

try 

{ 

         if(conn!=null) 

            conn.close(); 

      }catch(SQLException se) 

{ 

         se.printStackTrace(); 

      }//end finally try 

   }//end try 

   System.out.println("Goodbye!"); 

}//end main 

}//end JDBCExample 

 

No , let us o pile the a o e e a ple as follo s − 

C:\>javac JDBCExample.java 

C:\> 

When you run JDBCExample, it produces the following result if there is no problem, otherwise the 

o espo di g e o  ould e aught a d e o  essage ould e displa ed − 

 

C:\>java JDBCExample 

Connecting to database... 

Creating statement... 

ID: 100, Age: 18, First: Zara, Last: Ali 

ID: 101, Age: 25, First: Mahnaz, Last: Fatma 

ID: 102, Age: 30, First: Zaid, Last: Khan 

ID: 103, Age: 28, First: Sumit, Last: Mittal 

C:\> 

Try the above example by passing wrong database name or wrong username or password and check the 

result. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Downloaded from  be.rgpvnotes.in

Page no: 15 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 

We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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