
 

 
 

Java Database Connectivity 
 

Introduction   
 

Java Database Connectivity (JDBC) provides a standard library for accessing databases. The JDBC API 
contains number of interfaces and classes that are extensively helpful while communicating with a database. 

 
The java.sql package 

 

The java.sql package contains basic & most of the interfaces and classes. You automatically get this package 
when you download the J2SE™. You have to import this package whenever you want to interact with a 
relational database. 

 
 

Connecting With Microsoft Access 
 

In this lecture, we will learn how to connect & communicate with Microsoft Access Database. We 
chooses Access because most of you are familiar with it and if not than it is very easy to learn. 

 
Create Database 

 

In start create a database “PersonInfo” using Microsoft Access. Create one table named “Person”. The 
schema of the table is shown in the picture. 

 
 

 
Add the following records into Person table as shown below. 

 



 

 

 
 
 

Save the data base in some folder. (Your database will be saved as an .mdb file) 
 

Setup System DSN 
 

• After creating database, you have to setup a system Data Source Name (DSN). DSN is a name 
through which your system recognizes the underlying data source. 

• Select Start Settings Control Panel Administrative Tools Data Sources (ODBC). 
• The ODBC Data Source Administrator window would be opened as shown below. Select System 

DSN tab. (If you are unable to use System DSN tab due to security restrictions on your machine, 
you can use the User DSN tab) 

 

 
 

• Press Add… button and choose Microsoft Access Driver (*.mdb) from Create New Data Source 
window and press Finish button as shown in diagram. 

• After that, ODBC Microsoft Access Setup window would be opened as shown in following 
diagram 

• Enter the Data Source Name personDSN and select the database by pressing Select button. The 
browsing window would be opened, select the desired folder that contains the database (The 
database .mdb file you have created in the first step) Press Ok button. 

 



 

 
 

 
 
 

 
 

Basic Steps in Using JDBC 
 

There are eight (8) basic steps that must be followed in order to successfully communicate with a database. 
Let‘s take a detail overview of all these one by one. 

 

1. Import Required Package 
 

• Import the package java.sql.* that contains useful classes and interfaces to access & work with 
database. 

import java.sql.*; 

 



 

 

2. Load Driver 
 

• Need to load suitable driver for underlying database. 
• Different drivers & types for different databases are available. 
• For MS Access, load following driver available with j2se. 

 
Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 

• For Oracle, load the following driver. You have to download it explicitly. 
Class.forName(“oracle.jdbc.driver.OracleDriver”); 

 
3. Define Connection URL 

 
• To get a connection, we need to specify the URL of a database (Actually we need to specify the 

address of the database which is in the form of URL) 
• As we are using Microsoft Access database and we have loaded a JDBC-ODBC driver. Using 

JDBC-ODBC driver requires a DSN which we have created earlier and named it personDSN. 
So the URL of the database will be 

 
String conURL = “jdbc:odbc:personDSN”; 

 

4. Establish Connection With DataBase 

• Use DriverManagerto get the connection object. 
• The URL of the database is passed to the getConnection method. 
•  Connection con = DriverManager.getConnection(conURL); 
• If DataBase requires username & password, you can use the overloaded version of getConnection 

method as shown below: 
 

String usr = “Asif”; 
String pwd = ““; 

 
Connection con = null;con = DriverManager.getConnection(conURL, usr, pwd); 
5. Create Statement 

• A Statement object is obtained from a Connection object. 

Statement stmt = con.createStatement( ); 

Once you have a statement, you can use it for various kinds of SQL queries. 

6. Execute a Query 
 

• The next step is to pass the SQL statements & to execute them. 
• Two methods are generally used for executing SQL queries. These are: 

 
executeQuery(sql) method 

• Used for SQL SELECT queries. 
• Returns the ResultSET object that contains the results of the query and can be used to access the 

query results. 

 



 

 
 

String sql = “SELECT * from sometable”; 

ResultSet rs = stmt.executeQuery(sql); 
 

executeUpdate(sql)method 

. This method is used for executing an update statement like INSERT, UPDATE or 
7. DELETE 

• Returns an Integer value representing the number of rows updated 
 

String sql = “INSERT INTO tablename “ + “(columnNames) Values (values)” ; 

 int count = stmt.executeUpdate(sql); 

 

Process Results of the Query 
 

• The ResultSet provides various getXXX methods that takes a column index or name and returns 
the data 

• The ResultSet maintains the data in the form tables (rows & columns) 
• First row has index 1, not 0. 
• The next method of ResultSet returns true or false depending upon whether the next row is 

available (exist) or not and moves the cursor 
• Always remember to call next() method at-least once 
• To retrieve the data of the column of the current row you need to use the various getters provided 

by the ResultSet. 
• For example, the following code snippet will iterate over the whole ResultSet and illustrates the 

usage of getters methods 
 

while ( rs.next() ){ 

//by using column name 
String name = rs.getString(“columnName”); 

// or by using column indexString name = 
rs.getString(1); } 

 
8. Close the Connection 

 
• An opening connection is expensive, postpone this step if additional database operations are 

expected 
 

con.close(); 
 
 

Example Code 14.1: Retrieving Data from ResultSet 
 

The JdbcEx.java demonstrates the usage of all above explained steps. In this code example, we connect 
with the PersonInfo database, the one we have created earlier, and then execute the simple SQL SELECT 
query on Person table, and then process the query results. 

 



 

 

// File JdbcEx.java 
 

//step 1: import packageimport java.sql.*; 

public class JdbcEx { 

public static void main (String args[ ]) { 
 

try { 
 

//Step 2: load driverClass.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 
 

//Step 3: define the connection URL 
String url = “jdbc:odbc:personDSN”; 

 
//Step 4: establish the connection 
Connection con = DriverManager.getConnection(url); 

 
//Step 5: create Statement 
Statement st = con.createStatement(); 

 
 

//Step 6: preapare & execute the query 
String sql = “SELECT * FROM Person”; 

 

ResultSet rs = st.executeQuery(sql); 

//Step 7: process the results 
while(rs.next()){ 

 
 

// The row name is “name” in database “PersonInfo,// hence specified in the getString() method. 

String name = rs.getString(“name”);String add = rs.getString(“address”); 

String pNum = rs.getString(“phoneNum”); 

System.out.println(name + “ “ + add + “ “ + pNum);} 
 

//Step 8: close the connection 
con.close(); 

 
 

}catch(Exception sqlEx){ 
System.out.println(sqlEx); 
} 

 

} // end main} // end class 
The important thing you must notice that we have put all code inside try block and then handle (in the 
above example, only printing the name of the exception raised) exception inside catch block. 

 



 

 

Why? Because we are dealing with an external resource (database). If you can recall all IO related operations 
involving external resources in java throw exceptions. These exceptions are checked exceptions and we 
must need to handle these exceptions. 

 
Compile & Execute   

 

Since the Person table contains only three records, so the following output would be produced on executing 
the above program. 

 
 

 
 
 

References: 
 

. Java tutorial by Sun: http://java.sun.com/docs/books/turorial 

. Beginning Java2 by Ivor Hortan 

 

http://java.sun.com/docs/books/turorial


 

 

 
More on JDBC 

 

In the previous lecture, we have discussed how to execute SQL statements. In this lecture, we‘ll learn 
how to execute DML (insert, update, delete) statements as well some useful methods provided by the JDBC 
API. 

 
Before jumping on to example, lets take a brief overview of executeUpdate()method that is used for 
executing DML statements. 

 
Useful Statement Methods:   

 
o executeUpdate( ) 

 

. Used to execute for INSERT, UPDATE, or DELETE SQL statements. 

. This method returns the number of rows that were affected in the database. 
 

Also supports DDL (Data Definition Language) statements CREATE TABLE, DROP 
. . TABLE, and ALERT TABLE etc. For example, 

 
int num = stmt.executeUpdate(“DELETE from Person WHERE id = 2” ); 

 
Example Code 15.1: Executing SQL DML Statements 

 
This program will take two command line arguments that are used to update records in the database. 

executeUpdate( ) method will be used to achieve the purpose stated above. 
 

// File JdbcDmlEx.java 

//step 1: import packageimport java.sql.*;  

public class JdbcDmlEx {public static void main (String args[ ]) 
{ 

 try { 
 

//Step 2: load driver 
Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 

 
//Step 3: define the connection URL 
String url = “jdbc:odbc:personDSN”; 

 
 

//Step 4: establish the connection 
Connection con = DriverManager.getConnection(url); 

 
 

//Step 5: create Statement 
Statement st = con.createStatement(); 

 
 



 

// assigning first command line argument value 
String addVar = args[0]; 

 
// assigning second command line argument value 

 



 

 

String nameVar = args[1]; 
 

// preparing query – nameVar & addVar strings are embedded 
// into query within „” + string + “‘ 
String sql = “UPDATE Person SET address = “    ‘ ”+addVar+” ’ + 

 
“ WHERE name = ”+nameVar+” ”; 

 
// executing query 
int num = st.executeUpdate(sql); 

 
// Step 7: process the results of the query 
// printing number of records affected 

 
System.out.println(num + “ records updated”); 

 
//Step 8: close the connection 
con.close(); 

 
 

}catch(Exception sqlEx){ 
System.out.println(sqlEx); 
} 

 
 

} // end main} // end class 
 

Compile & Execute   
 

The Person table is shown in the following diagram before execution of the program. We want to update 
first row i.e address of the person ali. 

 
 
 

 
The next diagram shows how we have executed our program. We passed it two arguments. The first one is 
the address (defence) and later one is the name (ali) of the person against whom we want to update the 
address value. 

 



 

 

 
 
 

The Person table is shown in the following diagram after the execution of the program. Notice that address 
of the ali is now changed to defence. 

 
 

 
 

Note 

When we execute DML statements (insert, update, delete) we have to commit it in the database explicitly to 
make the changes permanent or otherwise we can rollback the previously executed statements. 

 
But in the above code, you have never seen such a statement. This is due to the fact that java will implicitly 
commit the changes. However, we can change this java behavior to manual commit. We will cover these in 
some later lecture. 
Useful Statement Methods (cont.):   

 

o getMaxRows / setMaxRows(int) 
. Used for determines the number of rows a ResultSet may contain 
. By default, the number of rows are unlimited (return value is 0), or by using 

setMaxRows(int), the number of rows can be specified. 
o getQueryTimeOut / setQueryTimeOut (int) 
. Retrieves the number of seconds the driver will wait for a Statement object to execute. 
. The current query time out limit in seconds, zero means there is no limit 
. If the limit is exceeded, a SQLException is thrown 

 
Different Types of Statements 

 

. As we have discussed in the previous lecture that through Statement objects, SQL queries 
are sent to the databases. 

. Three types of Statement objects are available. These are; 

 



 

 

1. Statement 

-The Statement objects are used for executing simple SQL statements. -We have already seen 

its usage in the code examples. 

2. PreparedStatement 

-The PrepaeredStatement are used 
different parameters to it. 

 
 
for executing precompiled SQL statements and passing in 

- We will talk about it in detail shortly. 
 

3. CallableStatement 

- Theses are used for executing stored procedures. 

-We are not covering this topic; See the Java tutorial on it if you are interested in learning it. 
 
 

Prepared Statements   
 

• What if we want to execute same query multiple times by only changing parameters. 
• PreparedStatement object differs from Statement object as that it is used to create a statement in 

standard form that is sent to database for compilation, before actually being used. 
• Each time you use it, you simply replace some of the marked parameters (?) using some setter 

methods. 
• We can create PreparedStatement object by using prepareStatementmethod of the connection class. 

The SQL query is passed to this method as an argument as shown below. 
 

PreparedStatement pStmt = con.prepareStatement (“UPDATE tableName SET columnName = ? “ + 
“WHERE columnName = ? “ ); 

 

• Notices that we used marked parameters (?) in query. We will replace them later on by using 
various setter methods. 

• If we want to replace first ? with String value, we use setString method and to replace second ? with 
int value, we use setInt method. This is shown in the following code snippet. 

 
pStmt.setString (1 , stringValue); 

pStmt.setInt (2 , intValue) 

Note: The first market parameter has index 1. 
 

. Next, we can call executeUpdate (for INSERT, UPDATE or DELETE queries) or executeQuery (for 
simple SELECT query) method. 

pStmt.executeUpdate(); 

 



 

 

Modify Example Code 15.1: Executing SQL DML using Prepared Statements 
 

This example code is modification to 
highlighted as bold face. 

the last example code (JdbcDmlEx.java).The modifications are 

 

// File JdbcDmlEx.java 
 

//step 1: import packageimport java.sql.*; 

public class JdbcDmlEx {public static void main (String 
args[ ]) { try { 

 
//Step 2: load driverClass.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 

 
//Step 3: define the connection URL 
String url = “jdbc:odbc:personDSN”; 

 
 

//Step 4: establish the connection 
Connection con = DriverManager.getConnection(url, ““, ““); 

 
 
 

// make query and place ? where values are to 
//be inserted later 

 
String sql = “UPDATE Person SET address = ? “ + “ WHERE name 

= ? ”; 

// creating statement using Connection object and passing // sql statement as parameter 
PreparedStatement pStmt = con.prepareStatement(sql); 

 
// assigning first command line argument valueString addVar = args[0]; 

 
// assigning second command line argument valueString nameVar = args[1]; // 
setting first marked parameter (?) by using setString()// method to address. 
pStmt.setString(1 , addVar); 

 
// setting second marked parameter(?) by using setString()// method to name 
pStmt.setString(2 , nameVar); 

 
 

// suppose address is “defence” & name is “ali” 
// by setting both marked parameters, the query will look 
// like: 
// sql = “UPDATE Person SET address = “defence” 
// WHERE name = “ali” “ 

 
 
 

// executing update statemnt 
 

int num = pStmt.executeUpdate(); 
 



 

 

// Step 7: process the results of the query// printing number of records 
affectedSystem.out.println(num + “ records updated”); 

 
//Step 8: close the connection 
con.close(); 

 
 

}catch(Exception sqlEx){ 
System.out.println(sqlEx); 
} 

 

} // end main} // end class 
 
 
 

Compile & Execute   
 

Execute this code in a similar way as we showed you in execution of the last program. Don‘t forget to pass 
the address & name values as the command line arguments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

 
Result Set 

Lesson 16 

 
 

This lecture will familiarize you with another technique of inserting, updating & deleting rows. Before 
moving on, first we look at ResultSet. 

 

ResultSet 
 

– A ResultSet contains the results of the SQL query 
 

Represented by a table with rows and columns 
Maintains a cursor pointing to its current row of data. 
Initially the cursor positioned before the row (0). 
First row has index 1 

 

 
 
 

Default ResultSet 
 

. A default ResultSet object is not updatable and has a cursor that moves forward only. 
 
 

. You can iterate over through it only once and only from the first row to last row. 
 

. Until now, we have worked & used it in various examples. 
 

. For a quick overview, here how we create a default ResultSet object. 

String sql = “SELECT * FROM Person”; PreparedStatement pStmt = con.prepareStatement(sql); 
ResultSet rs = pStmt.executeQuery( ); 

 
 
 
 

Useful ResultSet‟ s Methods   
 

Following methods are used often to work with default ResultSet object. We already seen and used some of 
them in code examples. 

 



 

 

• next( ) 
 

-Attempts to move to the next row in the ResultSet, if available 

-The next() method returns true or false depending upon whether the next row is available (exist) or 
not. 

-Before retrieving any data from ResultSet, always remember to call next()at least once because initially 
cursor is positioned before first row. 

 
• getters 

-To retrieve the data of the column of the current row you need to use the various getters provided by 
the 

 
ResultSet 

 
-These getters return the value from the column by specifying column name or column index. 

 
-For example, if the column name is “Name” and this column has index 3 in the ResultSet object, then we 

can retrieve the values by using one of the following methods: 

String name = rs.getString(“Name”);String name = 
rs.getString(3); 

 
-These getter methods are also available for other types like getInt( ),getDouble( ) etc. Consult the Java 

API documentation for more references. 

Note: Remember that first column has an index 1, NOT zero (0). 
 
 

• close( ) 

-Used to release the JDBC and database resources 

-The ResultSet is implicitly closed when the associated Statement object executes a new query or closed 
by method call. 

 
 

Updatable and/or Scrollable ResultSet 
 

• It is possible to produce ResultSet objects that are scrollable and/or updatable (since JDK 1.2) 
• With the help of such ResultSet, it is possible to move forward as well as backward with in 

RestultSetobject. 
• Another advantage is, rows can be inserted, updated or deleted by using updatable ResultSet object. 

 
Creating Updatable & Scrollable ResultSet 

 
The following code fragment, illustrates how to make a ResultSet object that is scrollable and updatable. 

 



 

 

String sql = “SELECT * FROM Person”; 
PreparedStatement pStmt = 

 
con.prepareStatement(sql,ResultSet.TYPE_SCROLL_INSENSITIVE,ResultSet.CONCUR 

_UPDATABLE); 
 

ResultSet rs = pStmt.executeQuery( ); 
 

Two constants have been used of ResultSet class for producing a ResultSet rs that is scrollable, will not 
show changes made by others and will be updatable 

 
 

Useful ResultSet‟ s Methods (cont.) 
 

The methods discussed in this section can only be used with updatable/scrollable ResultSet object. 
 

. previous( ) 
 

-Moves the cursor to the previous row in the ResultSet object, if available -Returns true if 

cursor is on a valid row, false it is off the result set. -Throws exception if result type is 

TYPE_FORWARD_ONLY. 
Example Code 16.1: Use of previous( ), next( ) & various getters methods 

 

The ResultSetEx.java shows the use of previous, next and getters methods. We are using the same Person 
table of PersonInfo database, the one we had created earlier in this example and later on. 

 

1 // File ResultSetEx.java 
2 import java.sql.*; 
3 public class ResultSetEx { 
4 public static void main (String args[ ]) { 
5 try { 
6 //Step 2: load driver 
7 Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 
8 //Step 3: define the connection URL 
9 String url = “jdbc:odbc:personDSN”; 
10 //Step 4: establish the connection 
11 Connection con = DriverManager.getConnection(url); 
12 //Step 5: creating PrepareStatement by passing sql and 
13 //ResultSet‘s constants so that the ResultSet that will 
14 //produce as a result of executing query will be 
15 //scrollable & updatable 
16 String sql = “SELECT * FROM Person”; 
17 PreparedStatement pStmt = con.prepareStatement(sql, 
18 ResultSet.TYPE_SCROLL_INSENSITIVE, 
19 ResultSet.CONCUR_UPDATABLE); 
20 //Step 6: execute the query 
21 ResultSet rs = pStmt.executeQuery(); 

 



 

 

22 // moving cursor forward i.e. first row 
23 rs.next( ); 
24 // printing column “name” value of current row (first) 
25 System.out.println(“moving cursor forward”); 
26 String name = rs.getString(“Name”); 
27 System.out.println(name); 
28 // moving cursor forward i.e. on to second row 
29 rs.next( ); 
30 // moving cursor backward i.e to first row 
31 rs.previous( ); 
32 // printing column “name” value of current row (first) 
33 System.out.println(“moving cursor forward”); 
34 name = rs.getString(“Name”); 
35 System.out.println(name); 
36 //Step 8: close the connection 
37 con.close(); 
38 }catch(Exception sqlEx){ 
39 System.out.println(sqlEx); 
40 } 
41 } // end main 
42 
43 } // end class 

 
Compile & Execute: 

The sample output is given below: 
 
 

 
 
 

Useful ResultSet‟ s Methods (cont.) 
 

• absolute(int) 
 

-Moves the cursor to the given row number in the ResultSetobject. 
 

-If given row number is positive, moves the cursor forward with respect to beginning of the result set. 

-If the given row number is negative, the cursor moves to the absolute row position with respect to the 

end of the result set. 

 



 

 
-For example, calling absolute(-1) positions the cursor on the last row; calling absolute(-2) moves the 

cursor to next-to-last row, and so on. 

-Throws Exception if ResultSet type is TYPE_FORWARD_ONLY 
 

• updaters (for primitives, String and Object) 
 

-Used to update the column values in the current row or in insert row (discuss later) 
 

-Do not update the underlying database 
 

-Each update method is overloaded; one that takes column name while other takes column index. For 
example String updater are available as: 

updateString(String columnName, String value) 
updateString(String columnIndex, String value) 

 

• updateRow( ) 
 

-Updates the underlying database with new contents of the current row of this ResultSetobject 
 
 

Example Code 16.2: Updating values in existing rows 
 

The following code example updates the Name column in the second row of the ResultSet object rs and 
then uses the method updateRow to update the Person table in database. 

 
This code is the modification of the last one. Changes made are shown in bold face. 

 

1 // File ResultSetEx.java 
2 import java.sql.*; 
3 public class ResultSetEx { 
4 public static void main (String args[ ]) { 
5 try { 
6 //Step 2: load driver 
7 Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 
8 //Step 3: define the connection URL 
9 String url = “jdbc:odbc:personDSN”; 
10 //Step 4: establish the connection 
11 Connection con = DriverManager.getConnection(url); 
12 //Step 5: create PrepareStatement by passing sql and 
13 // ResultSet appropriate fields 
14 String sql = “SELECT * FROM Person”; 
15 PreparedStatement pStmt = 

con.prepareStatement(sql,ResultSet.TYPE_SCROLL_INSENSITIVE,ResultSet.CONCUR_UPDAT
ABLE); 

16 //Step 6: execute the query 
17 ResultSet rs = pStmt.executeQuery(); 

 
 

 



 

 

18 // moving cursor to second row 
19 rs.absolute(2); 
20 // update address column of 2 n 

 
 

row in rs 
21 rs.updateString(“Address”, “model town”); 
22 // update the row in database 
23 rs.updateRow( ); 
24 //Step 8: close the connection 
25 con.close(); 
26 }catch(Exception sqlEx){ 
27 System.out.println(sqlEx); 
30 } 
31 } // end main 
32 } // end class 

 
Compile & Execute 

 
 

Given below are two states of Person table. Notice that address of 2 
Before execution 

nd 
row is updated. Person table: 

 

 
 

Person table: After execution 

 



 

 

Useful ResultSet‟ s Methods (cont.) 
 

. moveToInsertRow(int) 

-An updatable resultset object has a special row associate with it i.e. 

insert row -Insert row – a buffer, where a new row may be constructed 

by calling updater methods. -Doesn‘t insert the row into a result set or 

into a databse. 

-For example, initially cursor is positioned on the first row as shown in the diagram. 
 

 
 
 

-By calling moveToInsertRow( ), the cursor is moved to insert row as shown below. 
 
 
 
 

 
 
 
 

below. 

 
Now by calling various updates, we can insert values into the columns of insert row as shown 

 
 
 
 

. insertRow( ) 

-Inserts the contents of the current row into this ResultSet object and into the database too. 

 



 

 

-Moves the cursor back to the position where it was before calling moveToInsertRow() 

-This is shown in the given below diagram 
 

 
 

Note: The cursor must be on the insert row before calling this method or exception would be raised. 
 
 

Example Code 16.3: Inserting new row 
 

The following code example illustrates how to add/insert new row into the ResultSet as well into the 
database. 

 
This code is the modification of the last one. Changes made are shown in bold face. 

 

1 // File ResultSetEx.java 
2 import java.sql.*; 
3 public class ResultSetEx { 
4 public static void main (String args[ ]) { 
5 try { 
6 //Step 2: load driver 
7 Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 
8 //Step 3: define the connection URL 
9 String url = “jdbc:odbc:personDSN”; 
10 //Step 4: establish the connection 
11 Connection con = DriverManager.getConnection(url); 
12 //Step 5: create PrepareStatement by passing sql and 
13 // ResultSet appropriate fields 
14 String sql = “SELECT * FROM Person”; 
15 PreparedStatement pStmt = con.prepateStatement(sql, 
16 ResultSet.TYPE_SCROLL_INSENSITIVE, 
17 ResultSet.CONCUR_UPDATABLE); 
18 //Step 6: execute the query 
19 ResultSet rs = pStmt.executeQuery(); 
20 // moving cursor to insert row 
21 rs.moveToInsertRow(); 
22 // updating values in insert row 
23 rs.updateString( “Name” , “imitiaz” ); 
24 rs.updateString( “Address” , “cantt” ); 
25 rs.updateString( “phoneNum” , “9201211” ); 

 



 

 

26 // inserting row in resultset & into database 
27 rs.insertRow( ); 
28 //Step 8: close the connection 
29 con.close(); 
30 }catch(Exception sqlEx){ 
31 System.out.println(sqlEx); 
32 } 
33 } // end main 
34 } // end class 

 
Compile & Execute 

 
Given below are two states of Person table. Note that after executing program, a newly added row is 
present. 

 
 

Person table: Before execution 
 
 

 
 

Person table: After execution 
 
 
 

 
 
 

 

 



 

 

Useful ResultSet‟ s Methods (cont.) 
 

. last( ) & first( ) 
 

-Moves the cursor to the last & first row of the ResultSetobject respectively. -Throws exception if 

the ResultSet is TYPE_FORWARD_ONLY 

. getRow( ) 
 

-Returns the current row number 
 

-As mentioned earlier, the first row has index 1 and so on. 
 

. deleteRow( ) 

-Deletes the current row from this ResultSet object and from the underlying database. 
 

-Throws exception if the cursor is on the insert row. 
 
 

Example Code 16.4: Deleting existing row 
 

The given below example code shows the usage of last( ), getRow( ) and deleteRow( ) method. 

This code is also the modification of the last one. Changes made are shown in bold face. 

1 // File ResultSetEx.java 
2 import java.sql.*; 
3 public class ResultSetEx { 
4 public static void main (String args[ ]) { 
5 try { 
6 //Step 2: load driver 
7 Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 
8 //Step 3: define the connection URL 
9 String url = “jdbc:odbc:personDSN”; 
10 //Step 4: establish the connection 
11 Connection con = DriverManager.getConnection(url); 
12 //Step 5: create PrepareStatement by passing sql and 
13 // ResultSet appropriate fields 
14 String sql = “SELECT * FROM Person”; 
15 PreparedStatement pStmt = con.prepateStatement(sql, 
16 ResultSet.TYPE_SCROLL_INSENSITIVE, 
17 ResultSet.CONCUR_UPDATABLE); 
18 //Step 6: execute the query 
19 ResultSet rs = pStmt.executeQuery(); 
20 // moves to last row of the resultset 
21 rs.last(); 
22 // retrieving the current row number 
23 int rNo = rs.getRow(); 

 



 

 

24 System.out.println(“current row number” + rNo); 
25 // delete current row from rs & db i.e. 4 because 
26 // previously we have called last() method 
27 rs.deleteRow( ); 
28 //Step 8: close the connection 
29 con.close(); 
30 }catch(Exception sqlEx){ 
31 System.out.println(sqlEx); 
32 } 
33 } // end main 
34 } // end class 

 
 

Compile & Execute 
 

The first diagram shows the Person table before execution. Person table: Before execution 
 

 
 

Execution program from command prompt will result in displaying current row number on console. This 
can be confirmed from following diagram. 

 
 
 
 
 
 
 
 
 
 
 
 

After execution, the last row (4) is deleted from ResultSet as well as from database. The Person table is 
shown after execution 

 
 
 
 
 
 
 
 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Person table: After execution 

 



 

 

 
Meta Data 

 
 

In simple terms, Meta Data is data (information) about data. The actual data has no meaning without 
existence of Meta data. To clarify this, let‘s look at an example. Given below are listed some numeric values 

 
 

 
 

What this information about? We cannot state accurately. These values might be representing some one‘s 
salaries, price, tax payable & utility bill etc. But if we specify Meta data about this data like shown below: 

 
 

 
 

Now, just casting a glance on these values, you can conclude that it‘s all about some ones salaries. 
 

ResultSet Meta data 
 

ResultSet Meta Data will help you in answering such questions 
 

-How many columns are in the ResultSet? 

-What is the name of given column? 

-Are the column name case sensitive? 

-What is the data type of a specific column? 

-What is the maximum character size of a column? 

-Can you search on a given column? 
 
 
 

Creating ResultSetMetaData object 
 

From a ResultSet (the return type of executeQuery() ), derive a ResultSetMetaData object by calling 
getMetaData() method as shown in the given code snippet (here rsis a valid ResultSetobject): 

 
ResultSetMetaData rsmd = rs.getMetaData(); 

Now, rsmd can be used to look up number, names & types of columns 

 



 

 

Useful ResultSetMetaData methods 
 

. getColumnCount ( ) 
– Returns the number of columns in the result set 
. getColumnDisplaySize (int) 
– Returns the maximum width of the specified column in characters 
. getColumnName(int) / getColumnLabel (int) 
– The getColumnName() method returns the database name of the column 
– The getColumnLabel() method returns the suggested column label for printouts 
. getColumnType (int) 

 
– Returns the SQL type for the column to compare against types in java.sql.Types 

 
 

Example Code 17.1: Using ResultSetMetaData   
 

The MetaDataEx.java will print the column names by using ResultSetMetaData object and column values 
on console. This is an excellent example of the scenario where we have no idea about the column names in 
advance 

 

Note: For this example code and for the coming ones, we are using the same database (PersonInfo) the one 
we created earlier and repeatedly used. Changes are shown in bold face 

 
1 // File MetaDataEx.java 
2 import java.sql.*; 
3 public class MetaDataEx { 
4 public static void main (String args[ ]) { 
5 try { 
6 //Step 2: load driver 
7 Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 
8 //Step 3: define the connection URL 
9 String url = “jdbc:odbc:personDSN”; 
10 //Step 4: establish the connection 
11 Connection con = null; 
12 con = DriverManager.getConnection(url, ““, ““); 
13 //Step 5: create PrepareStatement by passing sql and 
14 // ResultSet appropriate fields 
15 String sql = “SELECT * FROM Person”; 
16 PreparedStatement pStmt = con.prepateStatement(sql, 
17 ResultSet.TYPE_SCROLL_INSENSITIVE, 
18 ResultSet.CONCUR_UPDATABLE); 
19 //Step 6: execute the query 
20 ResultSet rs = pStmt.executeQuery(); 
21 // get ResultSetMetaData object from rs 
22 ResultSetMetaData rsmd = rs.getMetaData( ); 
23 // printing no. of column contained by rs 
24 int numColumns = rsmd.getColumnCount(); 
25 System.out.println(“Number of Columns:” + numColumns); 
26 // printing all column names by using for loop 
27 String cName; 

 



 

 

28 for(int i=1; i<= numColumns; i++) { 
29 cName = rsmd.getColumnName(i); 
30 System.out.println(cName); 
31 System.out.println(“\t”); 
32 } 
33 // changing line or printing an empty string 
34 System.out.println(“ “); 
35 // printing all values of ResultSet by iterating over it 
36 String id, name, add, ph; 
37 while( rs.next() ) 
38 { 
39 id = rs.getString(1); 
40 name = rs.getString(2); 
41 add = rs.getString(3); 
42 ph = rs.getString(4); 
43 System.out.println(id); 
44 System.out.println(“\t”); 
45 System.out.println(name); 
46 System.out.println(“\t”); 
47 System.out.println(add); 
48 System.out.println(“\t”); 
49 System.out.println(ph); 
50 System.out.println(“ “); 
51 } 
52 //Step 8: close the connection 
53 con.close(); 
54 }catch(Exception sqlEx){ 
55 System.out.println(sqlEx); 
56 } 
57 } // end main101.} // end class 

 
Compile & Execute: 

The database contains the following values at the time of execution of this program. The database and the 
output are shown below: 

 
 
 

 

 



 

 

 
 
 
 
 

DataBaseMetaData   
 

DataBase Meta Data will help you in answering such questions 
 

• What SQL types are supported by DBMS to create table? 
• What is the name of a database product? 
• What is the version number of this database product? 
• What is the name of the JDBC driver that is used? 
• Is the database in a read-only mode? 

 
Creating DataBaseMetaData object 

 

From a Connection object, a DataBaseMetaData object can 
demonstrates how to get DataBaseMetaDataobject. 

be derived. The following code snippet 

 

Connection con= DriverManager.getConnection(url, usr, pwd); 
DataBaseMetaData dbMetaData = con.getMeataData(); 

 
Now, you can use the dbMetaData to gain information about the database. 

 
 

Useful ResultSetMetaData methods 
 

. getDatabaseProductName( ) 
– Returns the name of the database‘s product name 
. getDatabaseProductVersion( ) 
– Returns the version number of this database product 
. getDriverName( ) 
– Returns the name of the JDBC driver used to established the connection 
. isReadOnly( ) 
– Retrieves whether this database is in read-only mode 
– Returns true if so, false otherwise 

 



 

 

Example Code 17.2: using DataBaseMetaData   
 

This code is modification of the example code 17.1. Changes made are shown in bold face. 
 

102.// File MetaDataEx.java 103.import java.sql.*; 104.public class MetaDataEx { 
 

105. public static void main (String args[ ]) { 
106. try { 
107. //Step 2: load driver 
108. Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”); 

109. //Step 3: define the connection URL 
110. 

111. 

String url = “jdbc:odbc:personDSN”; 

//Step 4: establish the connection 
112. Connection con = null; 
113. 

114. 

con = DriverManager.getConnection(url, ““, ““); 

// getting DataBaseMetaDat object 
115. DataBaseMetaData dbMetaData = con.getMetaData(); 

116. // printing database product name 
117. Sring pName = dbMetaData.getDatabaseProductName(); 
118. System.out.println(“DataBase: ” + pName); 

119. // printing database product version 
120. Sring pVer = dbMetaData.getDatabaseProductVersion(); 
121. System.out.println(“Version: ” + pVer); 

122. // printing driver name used to establish connection & 
123. // to retrieve data 
124. Sring dName = dbMetaData.getDriverName(); 
125. System.out.println(“Driver: ” + dName); 

126. // printing whether database is read-only or not 
127. boolean rOnly = dbMetaData.isReadOnly(); 
128. System.out.println(“Read-Only: ” + rOnly); 

 
129. // you can create & execute statements and can 
130. // process results over here if needed 

 
131. //Step 8: close the connection 
132. con.close(); 

133. }catch(Exception sqlEx){ 
134. System.out.println(sqlEx); 
135. } 

136. } // end main 
} // end class 

137. 

 



 

 

Compile & Execute 
 

On executing the above program, the following output will produce: 
 
 
 

 
 
 

JDBC Driver Types 
 

• JDBC Driver Types are divided into four types or levels. 
• Each type defines a JDBC driver implementation with increasingly higher level of platform 

independence, performance, deployment and administration. 
The four types are: 

 

Type – 1: JDBC – ODBC Bridge 

Type 2: Native – API/partly Java driver 

Type 3: Net – protocol/all–Java driver 

Type 4: Native – protocol/all–Java driver 

 
 

Now, let‘s look at each type in more detail 
 
 
 

Type – 1: JDBC – ODBC Bridge 
 

-Translates all JDBC calls into ODBC (Open Database 

Connectivity) calls and send them to the ODBC Driver - 

Generally used for Microsoft database. -Performance is 

degraded 

 



 

 

 
4. Type – 2: Native – API/partly Java driver 

 
-Converts JDBC calls into database-specific calls such as SQL Server, Informix, Oracle or Sybase. 

 
-Partly-Java drivers communicate with database-specific API (which may be in C/C++) using the Java 

Native Interface. 
 

-Significantly better Performance than the JDBC-ODBC bridge 
 
 
 

 
 
 
 
 
 
 

4. Type – 3: Net – protocol/all–Java driver 
 

-Follows a three-tiered approach whereby the JDBC database requests ()are passed through the network to 
the middle-tier server 

 

-Pure Java client to server drivers which send requests that are not database- 
specific to a server that translates them into a database-specific protocol. . -If the middle-tier server is 

written in java, it can use a type 1or type 2JDBC driver 
to do this 

 



 

 

 
4. Type – 4: Native – protocol / all – java driver 

 
-Converts JDBC calls into the vendor-specific DBMS protocol so that client application can communicate 

directly with the database server 
 

-Completely implemented in Java to achieve platform independence and eliminate deployment issues. 
 

-Performance is typically very good 
 
 
 

 

 



 

 

On – Line Resources 
 

• Sun‟ s JDBC Site 
http://java.sun.com/products/jdbc/   

• JDBC Tutorial 
 http://java.sun.com/docs/books/tutorial/jdbc/   

• List of available JDBC Drivers 
http://industry.java.sun.com/products/jdbc/drivers/   

• RowSet Tutorial 
http://java.sun.com/developer/Books/JDBCTutorial/chapter5.html   

• JDBC RowSets Implementation Tutorial 
http://java.sun.com/developer/onlineTraining/ Database/jdbcrowsets.pdf   

 
 
 
 
 

References: 
 

• Java API documentation 5.0 
• JDBC drivers in the wild 

http://www.javaworld.com/javaworld/jw-07-2000/jw-0707-jdbc_p.html   
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http://www.javaworld.com/javaworld/jw-07-2000/jw-0707-jdbc_p.html
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