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" Thtroduction

+JavaSoft released java.sql as an optional
package to be used with JDK1.0.2

*This package is referred to as JDBC.

«JDBC is now an integral part of JDK
since verion JDK1.1 onwards.

*Though JDBC is often referred to as
Java DataBase Connectivity, JavaSoft
says JDBC is not an acronym.
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Jpme==IDBC BASICS

JDBC usage can be segregated into following :

1.Application - that uses java.sql API to
retrieve/query a database.

2.Database — a repository system for
organizing data in a structured way.

3.Database Driver — A separate entity which
provides interface between the Application
and Database. Database

.« es Server
Application / (Vendor A)
Database __  /patabase A
Client Drlver
(uses java.sql) \ Dasltabase
erver

A
(Vendor B)




™ Bridge Driver

+ODBC is a Microsoft provided, popular Database
driver, which can communicate to any database.
JavaSoft along with Intersolv developed their

first driver named JDBC-ODBC bridge driver,

which uses ODBC to communicate with a database.
Eventually, objective was to make available drivers
which can communicate directly, which is
happening currently.

Example: oci driver, IDS driver...

*The bridge driver was only a temporary solution.
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*Why not use ODBC driver directly?
www.StudentRockStars.com

*ODBC was developed using C.
Accessing ODBC directly from a Java

program could be problematic due to
usage of pointers and programming

constructs.
*Rewriting ODBC in Java could be time

consuming.
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ijJWw.StudentRookStars.cD r i ve r Typ e S

1. JDBC-ODBC Bridge plus ODBC Driver - Partly Java

2. Native-API Partly Java Driver — Partly Java. It
talks to database using native driver of the database
Ex: IBM Database protocol for DB2.
SQLNet protocol for Oracle.

3.JDBC-Net Pure Java Driver — uses standard protocol
(ex: HTTP). It communicates to a database access
server which translates to database specific protocol.
Ex: IDS JDBC Driver

4. Native-Protocol Pure Java Driver - It uses database
specific protocol. Ex: MM.MySQL
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Presenter
Presentation Notes
Type 1: JDBC-ODBC Bridge Driver�The first type of JDBC dirver is JDBC-ODBC Bridge which provide JDBC access to any ODBC complaint databases through ODBC drivers. Sun's JDBC-ODBC bridge is example of type 1 driver. 
Type 2: Native -API Partly - Java Driver�Type 2 drivers are developed using native code libraries, which were originally designed for accessing the database through C/C++. Here a thin code of Java wrap around the native code and converts JDBC commands to DBMS-specific native calls. 
Type 3: JDBC-Net Pure Java Driver�Type 3 drivers are a three-tier solutions. This type of driver communicates to a middleware component which in turn connects to database and provide database access. 
Type 4: Native-Protocol Pure Java Driver�Type 4 drivers are entirely written in Java that communicate directly with vendor's database through socket connection. Here no translation or middleware layer, are required which improves performance tremendously. 


ﬁr'_wé eps to using Bridge driver
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8.
0.
10. Close Connection Object

. Create a data source name using ODBC

. Load the database driver

. Establish a Connection to the database

. Create a Statement object

. Execute SQL Query statement(s)

. Retrieve the ResultSet Object

. Retrieve record/field data from ResultSet

object for processing
Close ResultSet Object
Close Statement Object

¢
(¢



ﬁJ_'WW. udentRoc ars.cosample Code _ 1

import java.sql.”;

public class first_jdbc_prg
{

public static void main( String args|[] )

{

try{www.StudentRockStars.com
Class.forName( "sun.jdbc.odbc.JdbcOdbcDriver" );
}catch( Exception e )} System.out.printin( e ); }

try{
Connection con = DriverManager.getConnection(

"jdbc:odbc:test" );
Statement stmt = con.createStatement();
String query_string = "select * from courses”;

ResultSet rs = stmt.executeQuery( query_string );
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ij_IWw.Student§I§a;ﬁnple COde _1 (contd)

String course_id, dept_id, course no, course_Ivl, course _name;

while( rs.next() )

{

course_id = rs.getString( "Course_ID");
dept_id = rs.getString( "Department_ID" );
course_no = rs.getString( "CourseNumber" );
course_Ivl = rs.getString( "CourseLevel" );
course_name = rs.getString( "CourseName" );
/*

course_id = rs.getString( 1);

dept_id = rs.getString( 2 );

course_no = rs.getString( 3 );

course_Ivl = rs.getString( 4 );

course_name = rs.getString( 5 );

*/
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jb_l_'mw.smdent%s&rifﬂple COde _1 (contd)

System.out.printin( course_id + "..." + dept_id +"..."
+ course_no +"..." + course_|vl +"..." + course_name );

}

rs.close();
stmt.close();
con.close();

}catch( Exception e ){ System.out.printin( e ); }

}
}

www.StudentRockStars.com
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ﬁJﬂTfist of Drivers

. Bridge driver
* sun.jdbc.odbc.JdbcOdbcDriver
— jdbc:odbc:<dsn>
e Cloudscape
e COM.cloudscape.core.JDBCDriver
— jdbc:cloudscape:[database name and location]
e PostGRESQL www.StudentRockStars.com
« org.postgresql.Driver
— jdbc:postgresql://[host]:[port]/[database name]
« MySQL
« com.mysql.jdbc.Driver
— jdbc:mysql://[[host]:3306/[databasename]
« Oracle
« oracle.jdbc.driver.OracleDriver
— jdbc:oracle:thin:@[host]:1521:[sid]
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Using java.sql API
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ﬁr'_wﬁiass DriverManager

*Allows setting up of connections to databases and
access to information about drivers.

- public Connection getConnection( String url— LProtocol:subprotocol:name

* public Connection getConnection( String url, String name, String password )
* public Connection getConnection( String url, Properties args )
* public Driver getDriver( String url)

* public Enumeration getDrivers()

 public void registerDriver( Driver )

* public void deregisterDriver( Driver )

* public void setLoginTimeout(int)

* public int getLoginTimeout()

* public void setLogStream( PrintStream )

 public void PrintStream getLogStream()

 public void println( String )
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ﬁfm”mm]fiiterface Driver

*This interface is implemented by JDBC Drivers.

public Connection connect(String, Properties)

*public boolean acceptsURL( String)

epublic int getMajorVersion|()

epublic int getMinorVersion()

epublic boolean jdbcCompliant()

epublic DriverPropertyInfo getPropertylnfo( String, Properties) []

www.StudentRockStars.com
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}ﬂ@iass DriverPropertylnfo

*Provides information about a JDBC driver
It defines following five instance variables to describe
driver properties:

public String name
public String description
public String value
public String choices]| ]
public boolean required
www.StudentRockStars.com
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ﬁJ_'WW. udentRoc ars.cosample Code _ 2

import java.sql.”;
import java.util.*;

class DriverApp

{
public static void main (String args[])
{
try {
Class.forName ("ids.sql.IDSDriver");
Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver");
}catch( Exception e ) System.out.printin( e ); }
try{
Enumeration drivers = DriverManager.getDrivers();
System.out.printin( "Following Drivers were found to be
loaded\n" );

Driver driver;
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jb-l_lmw.swdent@séariﬁple Code _2 (contd)

while( drivers.hasMoreElements() )

{
driver = (Driver) drivers.nextElement();
System.out.printin( "Driver : " + driver.getClass().getName() );
System.out.printin( "Major Version : " + driver.getMajorVersion() );
System.out.printin( "Minor Version : " + driver.getMinorVersion() );
System.out.printin( "Is JDBC complaint : " + driver.jdbcCompliant() );
System.out.printin( "\n" );

}

}catch(Exception se ¥ System.out.printin( se ); }

}

}

www.StudentRockStars.com
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MW&”TRﬁKi:mé”i'face Connection

+*An object that implements the interface Connection
encapsulates a connection to database.

public Statement createStatement()

public PreparedStatement prepareStatement( String )
public CallableStatement prepareCall( String )
public String nativeSQL( String )

public void close()

public boolean IsClosed|()

public DatabaseMetaData getMetaData()

public SQLWarning getWarnings()

public void clearWarnings()

public void setAutoCommit( boolean)
public boolean getAutoCommit()

public void commit()

public void rollback()

public Savepoint setSavepoint()

public void rollback( Savepoint)

public void releaseSave|ooivrv1v§v(v_§§1vI %Qoligt) _
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nterface DatabaseMetaData

eGives information about structure and
capabilities of a database.

public boolean allProceduresAreCallable()

public boolean allTablesAreSelectable()

public java.lang.String getURL()

public java.lang.String getUserName()

public boolean isReadOnly()

public java.lang.String getDatabaseProductName()
public java.lang.String getDatabaseProductVersion()
public java.lang.String getDriverName()

public java.lang.String getDriverVersion()

public int getDriverMajorVersion();

public int getDriverMinorVersion();

public boolean usesLocalFiles()

public boolean supportsMixedCaseldentifiers()
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WWw.Stu ntRoc{Stars.co

nterface DatabaseMetaData...

public boolean storesUpperCaseldentifiers()
public boolean storesLowerCaseldentifiers()
public boolean storesMixedCaseldentifiers()
public String getSQLKeywords()

public boolean supportsGroupBy()

public boolean supportsMultipleResultSets()
public boolean supportsMultipleTransactions()
public boolean supportsNonNullableColumns()
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ij_IWw.StudentRockS.ca m pl e C O de - 3

' import java.sql.”;

public class DatabaseMetaData_prg

{
public static void main( String args|[] )
{

try{
Class.forName( "sun.jdbc.odbc.JdbcOdbcDriver" );

}catch( Exception e ){ System.out.printin( e ); }
try{
Connection con = DriverManager.getConnection(
"jdbc:odbc:test" );

DatabaseMetaData meta_data = con.getMetaData();

System.out.printin( "Database : " +
meta_data.getDatabaseProductName() );

System.out.printin( "Version : " +
meta_data.getDatabaseProductVersion() );
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ﬁiﬂﬁample Code -3 (Contd)

System.out.printin( "User name : " +
meta_data.getUserName() );

System.out.printin( "URL : " + meta_data.getURL() );

System.out.printin( "Driver name : " +
meta_data.getDriverName() );

System.out.printin( "Driver version : " +
meta_data.getDriverVersion() );

System.out.printin( "Driver Major version : " +
meta_data.getDriverMajorVersion() );

System.out.printin( "Driver Minor version : " +
meta_data.getDriverMinorVersion() );

System.out.printin( "Uses local files : " +
meta_data.usesLocalFiles() );

System.out.printin( "Keyword list : " +
meta_data.getSQLKeywords() );

con.close();

}catch( Exception e ){ System.out.printin( e ); }
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fbi”i ‘erface ResultSet

It encapsulates the records retrieved from a
query statement

public java.lang.String getString(int)
public boolean getBoolean(int)
public byte getByte(int)
public short getShort(int)
public int getint(int)
public long getLong(int)
public float getFloat(int)
public double getDouble(int)
public java.sgl.Date getDate(int)

public java.sqgl.Time getTime(int)
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fbfm“fﬁki??i'face ResultSet...

public String getString(java.lang.String)
public boolean getBoolean(java.lang.String)
public byte getByte(java.lang.String)
public short getShort(java.lang.String)
public int getint(java.lang.String)
public long getLong(java.lang.String)
public float getFloat(java.lang.String)
public double getDouble(java.lang.String)
public java.sgl.Date getDate(java.lang.String)
public java.sqgl.Time getTime(java.lang.String)
public boolean next()

public void close()

public java.sql.SQLWarning getWarnings()

public void clearWarnings()

public java.sgl.ResultSetMetaData getMetaData()
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"“interface ResultSetMetaData

It provides information about contents of a
ResultSet.

public java.lang.String getTableName(int)

public boolean iIsReadOnly(int)

public boolean iIsWritable(int)

public int getColumnCount()

public int getColumnDisplaySize(int)
public java.lang.String getColumnName(int)
public int getColumnType(int)

public boolean iIsCurrency(int)

public int isNullable(int)

public boolean isSigned(int)
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ﬁJ_lWW.StudentRockStars.gample Code _4

import java.sql.”; www.StudentRockStars.com

public class ResultSetMetaData_prg
{

public static void main( String args[] )

{

try{
Class.forName( "sun.jdbc.odbc.JdbcOdbcDriver" );

}catch( Exception e ¥ System.out.printin( e ); }

try{
Connection con = DriverManager.getConnection(
"jdbc:odbc:test" );

Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery( "select * from courses" );

ResultSetMetaData rsmd = rs.getMetaData();
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MW'&“@"%.SMnﬁimple Code -4 (Cond)

System.out.printin( "Table name : " + rsmd.getTableName( 1
) );
System.out.printin( "Read Only : " + rsmd.isReadOnly( 1) );
System.out.printin( "Writable : " + rsmd.isWritable( 1) );
System.out.printin( "No. of Columns : " +
rsmd.getColumnCount() + "\n\n" );
for(inti=1;i<=rsmd.getColumnCount(); i++)
{
if( i < rsmd.getColumnCount() )
System.out.print( rsmd.getColumnName( i
)*FU L)
else
System.out.printin( rsmd.getColumnName(
i) +"\n\n");
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M”swdﬁc’ﬁmrﬁmple Code -4 (Cond)

while( rs.next() )

{
for(inti=1;i <= rsmd.getColumnCount(); i++)
{
if( i < rsmd.getColumnCount() )
System.out.print( rs.getString( i )
+ n | " ),
else
System.out.printin( rs.getString(
1))
}
}
con.close();
}catch( Exception e ¥ System.out.printin( e ); }
}

} www.StudentRockStars.com
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MW'St”"efﬁtiE@rface Statement

Provides a way to perform SQL queries

public boolean execute(java.lang.String)

public java.sgl.ResultSet executeQuery(java.lang.String)
public int executeUpdate(java.lang.String)
public void close()

public int getMaxFieldSize()

public void setMaxFieldSize(int)

public int getMaxRows()

public void setMaxRows(int)

public int getQueryTimeout()

public void setQueryTimeout(int)

public java.sgl.SQLWarning getWarnings()
public void clearWarnings()
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}ﬂ “Interface PreparedStatement

“eProvides a way to use precompiled SQL statements

public java.sgl.ResultSet executeQuery()

public boolean execute()

public int executeUpdate()

public void setNull(int, int)

public void setBoolean(int, boolean)
public void setByte(int, byte)

public void setShort(int, short)

public void setInt(int, int)

public void setLong(int, long)

public void setFloat(int, float)

public void setDouble(int, double)
public void setString(int, java.lang.String)
public void setDate(int, java.sql.Date)
public void setTime(int, java.sql.Time)
public void clearParameters()

public java.sgl.ResultSetMetaData getMetaData()
public java.sgl.ParameterMetaData getParameterMetaData()
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ij_IWW.StudentRockSS(ample COde - 5

import java.sql.”;

public class preparestmt

{

PreparedStatement prepare;

public preparestmt()

{
try
{
Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver");

Connection
conn=DriverManager.getConnection("jdbc:odbc:test");

String sql="select CourseName from courses where
Department_|D=?";

prepare=conn.prepareStatement( sql );
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ﬁiﬂﬁample Code - 5 (Contd)

prepare.clearParameters();
prepare.setString(1,"BIOL" );

ResultSet rs=prepare.executeQuery();

while(rs.next())
System.out.printin( rs.getString(1) );

System.out.printIn( "----------mm-mmmm e ");

prepare.clearParameters();
prepare.setString(1,"MATH" );

rs=prepare.executeQuery();

while(rs.next())
System.out.printin( rs.getString(1) );
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ﬁiﬂﬁample Code - 5 (Contd)

}catch(SQLException e){ System.out.printin( e ); }

catch(Exception e ) { System.out.printin( e );
}
public static void main(String p[])
{
new preparestmt();
}

}

www.StudentRockStars.com

}
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“Interface CallableStatement

Provides a way to use stored procedures.

*Steps for using CallableStatement

Invoke Connection.prepareCall() to create

CallableStatement.
Invoke CallableStatement.setXXX methods to pass values to

the input (IN) parameters.
Invoke the CallableStatement.registerOutParameter method

to indicate which parameters are output-only (OUT)

parameters
Invoke CallableStatement.executeUpdate() to call the stored

procedure.
If the result sets are received, retrieve them.
Invoke the CallableStatement.getXXX methods to retrieve

values from the OUT parameters
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ijJWw.StudentRockStars.Co de Sn i p p e t

*The following code illustrates calling a stored
procedure that has two input parameters, one output
parameter, and no returned ResultSets.

CallableStatement cstmt;

cstmt = ConnectionObj.prepareCall( “{call insert_test_tableName(?,?,?)}” );
cstmt.setint(1, 100);

cstmt.setString(2, "ABCD");

cstmt.registerOutParameter(3, java.sql.Types.INTEGER);

cstmt.execute();

int id = cstmt.getInt(3); www.StudentRockStars.com
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MW'St”Tﬁkﬁrﬁ%action Processing

Use the following three methods of Connection
interface to handle transaction Processing:

public void setAutoCommit( boolean)
public boolean getAutoCommit()

public void commit()

public void rollback()

public Savepoint setSavepoint()

public void rollback( Savepoint)

public void releaseSavepoint( Savepoint)

www.StudentRockStars.com
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Presenter
Presentation Notes
A commit operation is, by definition, an all-or-nothing affair. If a series of operations bound as a transaction cannot be completed, the rollback must restore the system (or cooperating systems) to the pre-transaction state.
In order to ensure that a transaction can be rolled back, a software system typically logs each operation, including the commit operation itself. A transaction/recovery manager uses the log records to undo (and possibly redo) a partially completed transaction.
When a transaction involves multiple distributed resources, for example, a database server on each of two different network hosts, the commit process is somewhat complex because the transaction includes operations that span two distinct software systems, each with its own resource manager, log records, and so on. (In this case, the distributed resources are the database servers.) 
Two-phase commit is a transaction protocol designed for the complications that arise with distributed resource managers. With a two-phase commit protocol, the distributed transaction manager employs a coordinator to manage the individual resource managers.
The commit process proceeds as follows:
Phase 1 
Each participating resource manager coordinates local operations and forces all log records out: 
If successful, respond "OK" 
If unsuccessful, either allow a time-out or respond "OOPS" 
Phase 2 
If all participants respond "OK": 
Coordinator instructs participating resource managers to "COMMIT" 
Participants complete operation writing the log record for the commit 
Otherwise: 
Coordinator instructs participating resource managers to "ROLLBACK" 
Participants complete their respective local undos 
In order for the scheme to work reliably, both the coordinator and the participating resource managers independently must be able to guarantee proper completion, including any necessary restart/redo operations. The algorithms for guaranteeing success by handling failures at any stage are provided in advanced database texts.


MW&”"WKSSFifRing with CloudScape

e 1. Download the following
cloudview406.jar and
jh.jar
from IBM’s web site.
(http:/ /www-
1 .itbm.com /support/docview.wss?rs=636&cont
ex

=SSCRVP&q=&uid=swg24001378&loc=en_US&cs
=utf-8&lang=en+en)

e Set the classpath to cloudscape.jar,
cloudutil.jar, cloudview406.jar and jh.jar.
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MW'StUW3t?ﬁning with CloudScape

e Open Command window and the enter
the following command :

e java COM.cloudscape.tools.cview
e 5. Select file->new->database.
e 6. Give a database name to be stored.

« 7. use the respective options to create
tables, to create fields and add table
data.




ij_'Ww.StudentRockStars.s a m p le C o d e

' import java.sql.”;

class test www.StudentRockStars.com

{

public static void main( String a[])

{

try{
Class.forName( "COM.cloudscape.core.JDBCDriver" );

Connection con = DriverManager.getConnection(
"jdbc:cloudscape:d:/database/phonebook" );

Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery( "select * from NAMES" );

rs.next();
System.out.printin( rs.getString( 1) + "..." + rs.getString( 2 ) );
}catch( Exception e){ System.out.printin( e ); }
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