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Preface

Data retrieval and storage are one of the most common components of J2EE
applications. JDBC (Java DataBase Connectivity) is the Java API for accessing a
Structured Query Language (SQL) relational database and adding, retrieving, and
updating data in the database. JDBC 3.0 specification is the current specification
implemented by most application servers. JDBC 4.0 specification became available
in December 2006, but is not yet implemented by most application servers such

as Oracle Application Server, WebLogic Server, JBoss Application Server, and
WebSphere Application Server.

To connect with a SQL relational database, a JDBC driver is required; and most
databases provide a JDBC 4.0 driver. We will use the Oracle JDeveloper 10.1.3 IDE
to develop most of the J2EE applications in the book. We have chosen JDeveloper,
because it includes an embedded J2EE server, the Oracle Containers for J2EE (OC4J)
server, to run J2EE applications. JDeveloper also provides built-in support to
connect to any of the commonly used application servers such as Oracle Application
Server, WebLogic Server, JBoss Application Server, Tomcat server, and WebSphere
Application Server and deploy applications to these servers. Another advantage of
using JDeveloper is that JDeveloper provides built-in support for JDBC. JDeveloper
also provides support for JSF; JSF user-interface components may be selected from a
component palette and added to a J2EE application.

What This Book Covers

In Chapter 1 we discuss the JDBC 4.0 specification. We discuss the commonly used
interfaces and classes in the JDBC APIL. We also discuss the new features in
JDBC 4.0 specification.
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In Chapter 2 we configure JDBC in JDeveloper IDE. JDeveloper provides a built-in
library for the Oracle database and may be configured with third-party databases
also. We connect to MySQL database using the JDBC 4.0 driver for MySQL. We also
discuss connection pooling and data sources and the new connection pooling and
statement pooling features in JDBC 4.0. We run a web application in the embedded
OC4] server to connect with the MySQL database and retrieve and display data from
the database.

In Chapter 3 we discuss the JavaServer Pages Standard Tag Library (JSTL) SQL tags.
JDeveloper 10.1.3 provides a Component Palette for JSTL SQL tags. We create a
database table, add data to the database table, update the database table, and query
the database table, all with the JSTL SQL tag library.

In Chapter 4, we discuss configuring JDBC in JBoss Application Server, one of the
most commonly used open-source J2EE application server. We develop a web
application to connect to MySQL database, and retrieve and display data from the
database, in JDeveloper and deploy the web application to JBoss server. We also
discuss the JDBC 4.0 version of the web application. We configure data sources in
JBoss with Oracle database, MySQL database, DB2 database, PostgreSQL database,
and SQL Server.

In Chapter 5 we configure JDBC in BEA's WebLogic Server 9.x. WebLogic Server 9
provides some new JDBC features such as additional connection pool properties,
which improve data source performance, and support for multi-data sources. We
configure a data source with Oracle database. We also develop a web application to
retrieve and display data from Oracle database in JDeveloper and deploy the web
application to WebLogic server. We also discuss the JDBC 4.0 version of the

web application.

In Chapter 6 we configure JDBC in IBM's WebSphere application server. WebSphere
has a built-in support to configure a JDBC Provider and data source with commonly
used databases. We configure a JDBC Provider and data source with IBM's DB2 UDB
database. We also develop a web application in JDeveloper to connect with IBM's
DB2 UDB database and retrieve and display data from the database. We run the web
application in WebSphere Application Server. We also discuss the JDBC 4.0 version
of the web application.

In Chapter 7, we discuss Oracle's XML SQL Utility (XSU) to map an XML document
to a database table and map a database table to an XML document. We also update
and delete data in the database using the XML SQL Utility. We develop the XSU
application in JDeveloper using the JDBC 4.0 driver for Oracle database.

[2]
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In Chapter 8, we discuss the XSQL Pages Publishing Framework support in
JDeveloper 10.1.3. We generate an XML document using an SQL query with XSQL.
We also transform the output from an XSQL query using Extensible Stylesheet
Language Transformations (XSLT). We also discuss the JDBC 4.0 features that may
be availed of in a XSQL application.

In Chapter 9, we discuss Oracle JDBC's implementation of a new feature in JDBC

3.0 specification, Web RowSet. A Web RowSet object is an XML representation of

a RowSet, which is a container for ResultSet data that may operate without being
connected to the data source. Oracle Web RowSet is Oracle database 10g driver's
implementation of Web RowSet. We develop an Oracle Web RowSet web application
in JDeveloper to create, read, update, and delete a row in Oracle database. We also
discuss the JDBC 4.0 version of the Oracle Web RowSet web application.

In Chapter 10 we create a JSF Data Table from Oracle database in JDeveloper. We
display database data in a JSF data table using a static SQL query and a dynamically
specified SQL query. We also discuss the JDBC 4.0 version of the JSF application to
create a data table.

In Chapter 11, we discuss another JSF UI Component, Panel Grid, to display and
update database data. We also use JSF validators and converters to convert and
validate input data being stored in a database. We develop the JSF Panel Grid
application in JDeveloper and also discuss the JDBC 4.0 version of the Panel
Grid application.

In Chapter 12, we develop a PDF report and an Excel spreadsheet report with
JasperReports reporting tool using JDBC to retrieve data for the report from a
database. We develop the JasperReports web application in JDeveloper and also
discuss the JDBC 4.0 version of the web application.

In Chapter 13, we create an Excel spreadsheet from database data using the Apache
POI HSSF library. We create the report in JDeveloper using JDeveloper's built-in
support to connect with a database. We also discuss the JDBC 4.0 version of the
Apache POI application.

In Chapter 14, we discuss Business Component for Java (BC4]J) layer of Oracle's
Application Developer Framework (ADF). Business Components are based on JDBC
and consist of view objects, entity objects, and application modules. We develop a
web application using the Oracle ADF Model and Business Components API

in JDeveloper.

In Chapter 15, we discuss Hibernate, an object/relational persistence and query
service for Java. We create a database table, add data to the table, retrieve data from
the table, update data in the table and delete table data, all using Hibernate. We will
develop the Hibernate application in JDeveloper.

[31]
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Who is This Book for

This book is for J2EE developers. Most J2EE applications have a database component
and the book is specially suited for database-based J2EE development.

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

There are three styles for code. Code words in text are shown as follows: "A
managed-data-source element is added to the data-sources.xml file."

A block of code will be set as follows:

<resource-ref>
<res-ref-name>jdbc/OracleDataSource</res-ref-name>
<res-type>javax.sqgl.DataSource</res-type>
<res-auth>Container</res-auth>

</resource-ref>

Any command-line input and output is written as follows:

CREATE TABLE OE.Catalog(Journal VARCHAR(25), Publisher Varchar (25),
Edition VARCHAR(25), Title Varchar(45), Author Varchar(25));

New terms and important words are introduced in a bold-type font. Words that you
see on the screen, in menus or dialog boxes for example, appear in our text like this: '
In the Create Project window specify a Project Name and click on Next".

%‘ Important notes appear in a box like this.

N\l
Q Tips and tricks appear like this.

Reader Feedback

Feedback from our readers is always welcome. Let us know what you think about
this book, what you liked or may have disliked. Reader feedback is important for us
to develop titles that you really get the most out of.

[4]
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To send us general feedback, simply drop an email to feedbacke@packtpub.com,
making sure to mention the book title in the subject of your message.

If there is a book that you need and would like to see us publish, please send
us a note in the SUGGEST A TITLE form on www . packtpub.com or email
suggest@packtpub. com.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer Support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the Example Code for the Book

Visit http://www.packtpub.com/files/code/4305_Code.zip to directly
download the example code.

The downloadable files contain instructions on how to use them.

Errata

Although we have taken every care to ensure the accuracy of our contents, mistakes
do happen. If you find a mistake in one of our books —maybe a mistake in text or
code —we would be grateful if you would report this to us. By doing this you can
save other readers from frustration, and help to improve subsequent versions of
this book. If you find any errata, report them by visiting http://www.packtpub.
com/support, selecting your book, clicking on the Submit Errata link, and entering
the details of your errata. Once your errata are verified, your submission will be
accepted and the errata added to the list of existing errata. The existing errata can be
viewed by selecting your title from http://www.packtpub.com/support.

Questions

You can contact us at questions@packtpub.com if you are having a problem with
some aspect of the book, and we will do our best to address it.

[51]







JDBC 4.0

The Java Database Connectivity API is used to access a SQL database from a Java
application. JDBC also supports tabular data sources, such as a spreadsheet. We

will constrain our discussion to SQL relational databases. Using JDBC API, SQL
statements can be run in a database. JDBC started as JDBC 1.0 APL JDBC 1.0 covered
the basics of establishing a connection with a database, running SQL statements,
retrieving values from result sets, and using transactions. JDBC 2.0 introduced
scrollable result sets, JDBC methods to update a result set or a database table, batch
updates, and SQL3 data types such as, BLOB, CLOB, Array, Ref, and Struct. JDBC 3.0
introduced savepoints, connection pooling of prepared statements, multiple open
ResultSet objects, BOOLEAN data type, and an interface for parameter metadata and
for retrieving database metadata. JDBC 4.0 specifications added some new features,
which we will discuss in this chapter.

The JDBC API provides various interfaces and classes for accessing a database;
creating tables in the database; and adding, updating, deleting data, in the database
tables. In the following sections, we will discuss some of the JDBC classes and
interfaces. We will also discuss the new methods added to these classes or interfaces, in
JDBC 4.0 specifications. To run a JDBC 4.0 application, install a RDBMS database such
as the open-source MySQL database or the commercial Oracle database. A JDBC
driver class is required to establish a connection with the database. JDBC drivers are
vendor-specific. A JDBC driver class implements the java.sqgl.Driver interface.

DriverManager Class

The DriverManager class is used to obtain a connection with a database. A JDBC
driver is required to be loaded before obtaining a connection with the database. In
JDBC 3.0, a JDBC driver can be loaded either by specifying it in the jdbc.drivers
system property, or by using the Class.forName () method. We require invoking
the class. forName () method by loading the Oracle JDBC driver, oracle.jdbc.
OracleDriver, using JDBC 3.0.

Class.forName ("oracle.jdbc.OracleDriver") ;
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In JDBC 4.0 specifications, the DriverManager class has added support to
getConnection () and getDrivers () methods, for the Java SE (Service Provider)
mechanism. By using these methods, JDBC drivers may be loaded automatically.
The class. forName () method is not required to be invoked. Loading drivers using
the Java SE Service Provider mechanism will be discussed in the Automatic SQL
Driver Loading section.

A JDBC connection is represented by a java.sql.Connection object, and may be
obtained from a DriverManager by calling the overloaded static getConnection ()
methods. The getConnection () method is listed in following table:

getConnection() Method Description

getConnection(String url ) Obtains a connection with the specified
database URL.

getConnection(String url, Username and password may be specified

Properties properties) in the Properties Hashtable.

getConnection(String url, String user, Obtains a connection with a URL

String password) username, and password.

For example, a connection with the Oracle database may be obtained as
shown below:

String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection = DriverManager.getConnection (url, "oe", "pw");

Connection Interface

The Connection interface represents a connection with the database. SQL statements
may be run in a connection session by using a Statement object. A Connection
object is in auto-commit mode, by default. In the auto-commit mode, changes are
committed to the database after an SQL statement is executed. The auto-commit
mode can be modified by calling the setAutoCommit (boolean autoCommit)
method. For example, auto-commit may be set to false:

connection.setAutoCommit (false) ;

If auto-commit is set to false, it would be required to commit changes by calling
the commit () method:

connection.commit () ;
A Connection object can be set to read-only by calling the setReadonly () method:

connection.setReadOnly (true) ;

[8]
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If a connection object is not required, close the connection by calling the
close () method:

connection.close () ;

The following table discusses the methods in JDBC 4.0 that have been added to the
Connection interface.

Method Description

createArrayOf () Creates a java.sql.Array object. java.sql.Array is the Java
mapping for the SQL data type, ARRAY. The SQL3 data type
ARRAY stores an array in a column.

createBlob () Creates a Blob object.

createClob () Creates a Clob object.

createNClob () Creates an NClob object.

createSQLXML () Creates a SQLXML object.

createStruct () Creates a Struct object.

isvalid() Tests the validity of a connection.

getClientInfo() Overloaded method returns a client info property, or a list of

client info properties. Client info represents information, such
as user name and application name about the client.

setClientInfo () Overloaded method sets client info.

Transactions

A transaction is a group of one or more statements run as a unit. If the default value
of auto-commit is set to true, then each statement that would be run represents

a transaction. After each statement is run, changes to the database are made with
the auto-commit set to true. Set the auto-commit to false, if a developer requires

a group of statements to be run together. Changes to the database are not made till
each of the statement has run. If auto-commit is set to false, the changes to the
database are committed with the commit () method. The commit () method commits
the SQL statements run after the previous commit to the database was made.

The group of statements run between two consecutive commits to the database
represents a transaction. The rollback () method rolls back the changes made in the
current transaction. A transaction may be required to be rolled back, if an error or a
SQLException is generated.

connection.rollback() ;

[o]
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While one transaction is modifying a database table, another transaction could be
reading from the same table. The type of read can be dirty-read, a non-repeatable
read, or a phantom read. A dirty-read occurs when a row has been modified

by a transaction, but has not been committed, and is being read by a different
transaction. If the transaction that modifies the row rolls back the transaction, then
the value retrieved by the second transaction would be erroneous. A non-repeatable
transaction occurs when one transaction reads a row while the other transaction
modifies it. The first transaction re-reads the row obtaining a different value. A
phantom read occurs when one transaction retrieves a result set with a WHERE
condition, while the other transaction adds a row that meets the WHERE condition.
The first transaction re-runs to generate a result set that has an additional row. The
default transaction level can be obtained with the getTransactionLevel () method:

int transactionLevel=connection. getTransactionIsolation() ;

The different transaction isolation levels are listed in following table:

Transaction Isolation Level Description

TRANSACTION NONE Transactions are not supported.

TRANSACTION_READ COMMITTED Dirty-reads cannot be done. Non-
repeatable reads and phantom reads can
be done.

TRANSACTION_REPEATABLE_READ Dirty reads and non-repeatable reads
cannot be done. Phantom reads can be
done.

TRANSACTION_SERIALIZABLE Dirty-reads, non-repeatable reads and

phantom reads cannot be done.

The transaction isolation level can be set with the setTransactionIsolation (int
level) method:

connection.setTransactionIsolation (level) ;

Savepoint Interface

Savepoint is a new interface in JDBC 3.0 specification. A Savepoint is a point within
a transaction up to which the changes made in the transaction are rolled back, if

the transaction is rolled back with the rollback () method. All changes before the
savepoint are implemented when a transaction is rolled back. A savepoint is set with
the overloaded setSavepoint () method:

Savepoint savepoint=connection.setSavepoint () ;
Savepoint savepoint=connection.setSavepoint ("savepointName") ;

[10]
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The getsavepointId () method returns the savepoint id, and the
getSavepointName () method returns the savepoint name.

Statement Interface

The statement interface runs SQL statements in a database and returns the result
sets. A Statement object is obtained from a Connection object with the overloaded
createStatement () method. Before enumerating the different createStatement ()
methods, we will discuss about the result set type, result set concurrency, and result
set holdability. There are three result set types:

1. TYPE_FORWARD_ONLY
2. TYPE_SCROLL_INSENSITIVE
3. TYPE_SCROLL_SENSITIVE

The TYPE_FORWARD_ONLY result set is not scrollable. Its cursor moves only in the
forward direction. The rows in the result set satisfies the query, either at the time
when the query is executed, or when the rows are retrieved.

The TYPE SCROLL_INSENSITIVE result set is scrollable. The rows in the result set do
not reflect the changes made in the database. The rows in the result set satisfy the
query, either at the time when the query is executed, or when the rows are retrieved.

The TYPE_SCROLL_SENSITIVE result set is scrollable, and reflects the changes made
to the database while the result set is open.

Result set concurrency specifies the level of updatability. There are two
concurrency levels:

1. CONCUR_READ_ONLY
2. CONCUR_UPDATABLE

CONCUR_READ_ONLY is the default concurrency level. The CONCUR_READ_ ONLY
concurrency specifies a result set that is not updatable, and CONCUR_UPDATABLE
concurrency specifies a result set that is updatable.

Holdability specifies that the result set objects are to be kept open when the
commit () method is invoked. There are two holdability values:

1. HOLD_CURSORS_OVER_COMMIT
2. CLOSE_CURSORS_AT_COMMIT
If HOLD_CURSORS_OVER_COMMIT is specified, the result set objects (that is cursors)

are kept open after the commit () method is called. If CLOSE_CURSORS_AT COMMIT is
specified, the result set objects are closed at the commit () method.

[11]
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The different createStatement () methods, which are used to create a Statement
object from a Connection object are discussed in following table:

Create Statement Method Description

createStatement() A Statement object is created with result
set of type TYPE_FORWARD_ONLY, and of
concurrency CONCUR_READ_ONLY.

createStatement(int resultSetType, int A Statement object is created with the

resultSetConcurrency) specified result set type and result set
concurrency. Implementation dependent,
resultSetHoldability is used.

createStatement(int resultSetType, A Statement object is created with the
int resultSetConcurrency, int specified result set type, concurrency,
resultSetHoldability) and holdability.

Different execute () methods are available to run an SQL statement that may

return multiple results. The execute (String sglStatement) method runs an

SQL statement and returns a boolean, which indicates whether the first result

is a ResultSet object, or an update count. If true is returned, the first result is a
ResultSet object. If false is returned, the first result is an update count. If the first
result is a ResultSet object, then the Resultset object can be obtained with the
getResultSet () method. If the first result is an update count, then the update count
can be obtained with the getUpdateCount () method:

Statement stmt=connection.createStatement () ;
boolean resultType=stmt.execute ("SQL Statement") ;
if (resultType==true)

ResultSet resultSet=stmt.getResultSet () ;

else

int updateCount=stmt.getUpdateCount () ;

Multiple results can be returned by the execute () method. To obtain additional
results, invoke the getMoreResults () method. The return value of the
getMoreResults () method is similar to that of the execute () method. JDBC 3.0
introduced the getMoreResults (int) method to specify whether the current result
set should be closed before opening a new result set. The getMoreResults (int)
method parameter value can be CLOSE_ALL RESULTS, CLOSE_CURRENT_RESULT,

or KEEP_CURRENT RESULT. If the parameter value is CLOSE_ALL_RESULTS, then

all the previously opened Resultset objects would be closed. If the value is
CLOSE_CURRENT RESULT, only the current Resultset object is closed. If the value is
KEEP_CURRENT_ RESULT, the current ResultsSet object is not closed.

[12]
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The setQueryTimeout (int) method specifies the timeout, in seconds, for a
Statement object to execute. The executeQuery (String sql) executes an SQL
query and returns a single ResultsSet object. The executeUpdate (String sgl)
method executes an SQL statement, which is either a DML (INSERT, UPDATE, or
DELETE) statement or a DDL statement. If the SQL string is a DML statement, the
executeUpate (String) method returns the number of rows modified. If the SQL
string is a DDL statement, the method returns the value, "0". SQL statements can also
be run in a batch with the executeBatch () method. Add SQL commands to run a
batch with the addBatch (String sqgl) method:

stmt.addBatch ("SQL command") ;
stmt .executeBatch () ;

The executeBatch () method returns an int []1 value of update counts. The batch
SQL commands can be cleared with the clearBatch () method. If a Statement
object is not being used, it is closed automatically. It is recommended to close the
Statement object with the close () method:

stmt.close() ;

When a statement object is closed, the database and the JDBC resources associated
with that object are also closed. Further, the Resultset object associated with the
Statement object is also closed.

In JDBC 4.0, the new methods discussed in following table have been added to the
Statement interface:

Method Description

isClosed() Tests, if the Statement object has been closed.
isPoolable () Tests, if the Statement object is poolable.
setPoolable () Sets the Statement object as poolable. By default, a

Statement object is not set to poolable. The method
is only a hint to the statement pooling implementation.
Statement pooling provides a better management for
statement pooling resources.

[13]
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ResultSet Interface

A Resultset is a table of data, which is a database result set. The result set types,
concurrency and holdability were discussed in the previous section. A ResultSet
object can be created to scroll, update, and keep the cursors open, when a commit
is done:

Statement stmt=connection.createStatement (
ResultSet .TYPE SCROLL_ INSENSITIVE, ResultSet.CONCUR UPDATABLE,
ResultSet. HOLD_CURSORS_OVER_COMMIT) ;

ResultSet rs=stmt.execute("sqgl");

A Resultset has a cursor, which points to the current row. Initially, the cursor
points before the first row. The next () method moves the cursor to the next row.
The previous () method shifts the cursor to the previous row. The ResultSet
interface provides different methods to position the cursor. If the Resultset is
scrollable, then the result set type is TYPE_SCROLL_INSENSITIVE, Of TYPE SCROLL_
SENSITIVE and the cursor can be shifted to a specified position. Some of the methods
to position a ResultSet cursor are listed in following table:

ResultSet Method Description

absolute(int row) Positions the cursor to the specified row. Index for the
First row is 1. If the index is a -ve number, then the cursor
is positioned with respect to the end of the result set. -1
index, positions the cursor to the last row. If the index is
more than the number of rows in the ResultSet, then the
cursor is positioned at the end of the ResultSet. If the -ve
index is less than the number of rows, then the cursor is
positioned before the first row. The method returns the
value as true, if the cursor is in the ResultSet.

afterLast() Positions the cursor after the last row.

beforeFirst() Positions the cursor before the first row. SQLException is
generated, if the ResultSet is TYPE_FORWARD_ONLY

first() Positions the cursor on the first row in the ResultSet.
Returns the value as true, if cursor is on a valid row.

last() Positions the cursor on the last row in the ResultSet.

relative(int rows) Positions the cursor to a relative number of rows from the

current row. If the relative position is before or after the
current row, the cursor is positioned before or after the
current row.
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For an updatable result set, the method moveToInsertRow () moves the cursor to the
insert row, which is a buffer, to insert a new row. The cursor can be shifted back to
the current row with the method, moveToCurrentRow (). The ResultSet interface
has methods, which are used to obtain the position of the cursor, and are listed in
following table:

Method Name Description

isAfterLast () Returns true, if the cursor's position is after the last row.
isFirst () Returns true, if the cursor's position is in the first row.
isLast () Returns true, if the cursor's position is in the last row.
isBeforeFirst () Returns true, if the cursor's position is before the first row.

The Resultset column values are obtained with the help of getter methods. The
ResultSet interface has a 'getter' method for each of the Java data types that map to
the database data type. If the database data type is mappable to the Java data type,
the Java data type is returned. A getter method with a column index position and
column name are included for each of the data types. The getter method with the
column index position is more efficient. An int column value is retrieved with the
index position, and a string column value is retrieved with the column name

as follows:

ResultSet rs;
Int intColumnValue=rs.getInt (1) ;
String stringColumnValue=rs.getString("column name") ;

The rResultset interface has updater methods to update column values in a row. An
'updater' method is included for each of the Java data types that map to the database
data type. If the Resultset is updatable, then the column values in a row can be
updated, or a new row can be added. To update a row, move the cursor to the row
to be updated. For example, shift the cursor to the tenth row. Update a column value
with an updater method. For example, update a String column, columni to the
value collval. Also update the row in the database:

rs.absolue(10) ;
rs.updateString("columnl", "collval");
rs.updateRow () ;

The method updateRrow () updates the database. To add a new row, shift the cursor
to the insert row with the moveToInsertRow () method. Add column values with the
updater methods, and insert a row in the database with the insertRow () method.
Shift the cursor to the current row with the moveToCurrentRow () method:

rs.moveToInsertRow () ;
rs.updateString (1, "JDBC4.0");
rs.updateInt (2,16) ;
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rs.updateBoolean (3,
rs.insertRow () ;
rs.moveToCurrentRow () ;

true) ;

The current row in a ResultSet can be deleted with the deleterRow () method. A
ResultSet object is automatically closed and the associated resources are released
when the statement object that had created the Resultset object is being

closed. However, it is recommended to close the ResultSet object using the

close () method.

rs.close () ;

In JDBC 4.0, the methods discussed in following table have been added to the

ResultsSet interface:

Method Description

getHoldability () Returns the holdability of the ResultSet object.

getRowId () Overloaded method returns the row id of the specified
column.

updateRowId () Overloaded method updates the row id for the specified
Rowld of an object.

getNClob () Overloaded method returns the specified column as an
NClob object.

isClosed() Returns a Boolean value to indicate if the ResultSet
object is closed.

getNString () Overloaded method returns the specified column as a

getNCharacterStream()

updateNString ()

updateNCharacterStream/()

getSQLXML ()

updateSQLXML ()

updateNClob ()

String object, which is used with NCHAR, NVARCHAR
and LONGNVARCHAR columns.

Overloaded method returns the specified column value
as a java.io.Reader object, which is used with NCHAR,
NVARCHAR and LONGNVARCHAR columns.
Overloaded method updates the specified column with
the specified String value, which is used with NCHAR,
NVARCHAR and LONGNVARCHAR columns.
Overloaded method updates the specified column

with the specified character stream, and the specified
String value. It is used with NCHAR, NVARCHAR and
LONGNVARCHAR columns.

Overloaded method returns the specified column as an
SQLXML object. SQLXML Java data type is discussed in
a later section, in this chapter.

Overloaded method updates the specified column with
the specified SQLXML value.

Overloaded method updates the specified column with
the specified Reader object.
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The updateObject () method in the Resultset interface has been modified to
support the new data types, NClob and SQLxXML in JDBC 4.0. The updater methods
in the table do not update the underlying database. To update the database, the
insertRow () or updateRow () method is required to be invoked.

PreparedStatement Interface

A preparedStatement object represents a precompiled SQL statement. The
PreparedStatement interface extends the statement interface. The precompiled
SQL statement has IN parameters for which values are being set with the setter
methods of the Preparedstatement interface. A 'setter' method is included for each
of the Java data types that map to a SQL data type. The JDBC driver converts the
Java data type to an SQL data type. The IN parameter values are set with parameter
index. For example, update a catalog table with the following definition using
PreparedStatement:

CatalogId NUMBER
Journal VARCHAR (255)
Publisher VARCHAR (255)
Title VARCHAR (255)
Author VARCHAR (255)

Set Publisher column value to Oracle Publishing, and Journal column values to
Oracle Magazine, where CatalogId is 1, referred to the code below:

PreparedStatement pstmt = connection.prepareStatement ("UPDATE CATALOG
SET Journal=? AND Publisher=? WHERE CatalogId=?");

pstmt.setString(1l, "Oracle Magazine") ;

pstmt.setString (2, "Oracle Publishing");

pstmt.setInt (3, 1);

pstmt.executeUpdate () ;

If the database supports statement pooling, Preparedstatement objects are pooled
by default. In JDBC 4.0, the methods discussed in the following table have been
added to the Preparedstatement interface:

Method Description

setRowId () Sets the specified parameter to the specified Rowld value.
The driver converts the value to the SQL type ROWID.

setNString() Sets the specified parameter to the specified String value.

The driver converts the value to NCHAR, NVARCHAR, or
LONGNVARCHAR SQL date type.
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Method Description

setNClob () Overloaded method sets the specified parameter to the
specified NClob object or Reader object. The driver converts
the value to SQL type NCLOB.

setNCharacterStream() Overloaded method sets the specified parameter to the
specified Reader object.
SetSQLXML () Sets the specified parameter to the specified SQLXML

value. The driver converts the value to the SQL type XML.

Database Metadata

Different RDBMS databases in combination with the database-specific JDBC drivers
usually support, and implement features differently. It also supports different SQL
data types. An application that is used with different databases would be required to
obtain database-specific information. For example, an application could be required
to retrieve information about all the SQL data types, which are being supported
with a database. An application that implements batch updates would be required
to find out if a database supports batch updates. The batabaseMetabata interface
represents the database metadata. The database metadata is obtained from the
Connection object:

DatabaseMetaData metadata = currentConnection.getMetaDatal() ;

The SQL data type supported by a database can be obtained using the
getTypeInfo () method:

ResultSet resultSet=metadata.getTypeInfo() ;

To find out if a database supports batch update, invoke the
supportsBatchUpdates () method:

metadata.supportsBatchUpdates () ;

To find out if a database supports transactions, invoke the supportsTransactions ()
method, and to find out if a database supports savepoints, invoke the
supportsSavepoints () method:

metadata.supportsTransactions () ;
metadata.supportsSavepoints () ;

Support for a ResultSet type can be checked using the supportsResultSetType ()
method, while support for a concurrency type, in combination with a result set type,
can be checked with the supportsResultSetConcurrency () method. Support for a
result set holdability can be checked with the supportsResultSetHoldability ()
method:
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metadata.supportsResultSetType (ResultSet.TYPE SCROLL INSENSITIVE) ;

metadata.supportsResultSetConcurrency (ResultSet.
TYPE SCROLL_ INSENSITIVE, ResultSet.CONCUR UPDATABLE) ;

metadata.supportsResultSetHoldability (ResultSet.
CLOSE_CURSORS_AT COMMIT) ;

The database metadata also includes information about the different SQL clauses
supported by the database. Support for the GRoup BY clause is checked with the
supportsGroupBy () method; support for SELECT FOR UPDATE is checked with the
supportsSelectForUpdate () method; support for UNION clause is checked with the
supportsUnion () method; support for ALTER TABLE with add column is checked
with the supportsAlterTableWithAddColumn () method; and support for mixed
case SQL identifiers is checked with the storesMixedCaseIdentifiers () method.
Also, the maximum number of columns that can be specified in a SELECT statement
is obtained with the getMaxColumnsInSelect () method.

The database metadata also provides information about the JDBC driver and the
database. The database product name, the database major version, the driver major
version, the driver name, the driver version, and the JDBC major version supported
by the driver are obtained as follows:

String database=metadata.getDatabaseProductName () ;

int databaseMajorVersion=metadata.getDatabaseMajorVersion() ;
int driverMajorVersion=metadata.getDriverMajorVersion () ;
String driverName=metadata.getDriverName () ;

int driverVersion=metadata.getDriverVersion() ;

int jdbcMajorVersion=metadata.getJDBCMajorVersion() ;

Metadata about a database table is obtained with the getTables (String

catalog, String schemaPattern, String tableNamePattern, String[] types)
method. The parameter, catalog, is a catalog name in the database. SchemaPattern
is the Schema pattern. TableNamePattern is the table name pattern and the types
represents the table type. Table types include TABLE, VIEW, SYSTEM TABLE, GLOBAL
TEMPERORY, LOCAL TEMPERORY, ALIAS, and SYNONYM. Obtain all the tables of

type, TABLE:

String[] names = {"TABLE"};
ResultSet tables = metadata.getTables (null,"%", "%", names);

Obtain the table name and table schema from the table's metadata:

while (tables.next()) {
String tableName = tables.getString("TABLE NAME") ;
String tableSchema = tables.getString ("TABLE SCHEM") ;
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Metadata about the columns can be obtained with the getColumns (String
catalog, String schemaPattern, String tableNamePattern, String
columnNamePattern) method. Obtain the column's metadata for the table name
obtained from the table's metadata:

ResultSet columns = metadata.getColumns (null, "%", tableName, "%");

Obtain the column name, column type, column size, and column nullable:

while (columns.next()) {
String columnName = columns.getString ("COLUMN NAME") ;
String datatype = columns.getString("TYPE NAME") ;
int datasize = columns.getInt ("COLUMN SIZE") ;
int nullable = columns.getInt ("NULLABLE") ;

}

The procedures in the database can be obtained from the getProcedures (String
catalog, String schemaPattern, String procedureNamePattern) method:

ResultSet procedures=metadata.getProcedures (null,"s", "&");

Obtain the procedure name, procedure type, and procedure schema:

while (procedures.next())

{

String procedureName = procedures.getString ("PROCEDURE NAME") ;
String procedureSchema = procedures.getString ("PROCEDURE SCHEM") ;
String procedureType = procedures.getString ("PROCEDURE TYPE") ;

}

In JDBC 4.0, the methods discussed in the following table have been added to the
DatabaseMetaData interface:

Method Description

getRowIdLifetime () Indicates if the database supports
SQL data type ROWID, and the
duration for which a Rowld
object is valid. The value
returned is one of the following:
RowldLifetime. ROWID_
UNSUPPORTED.

RowldLifetime.ROWID_VALID_
OTHER.
RowldLifetime.ROWID_VALID_
SESSION.
RowldLifetime.ROWID_VALID_
TRANSACTION.
RowldLifetime.ROWID_VALID_
FOREVER.
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Method

Description

autoCommitFailureClosesAllResultSets ()

getFunctions ()

getFunctionColumns ()

getClientInfoProperties ()

supportsStoredFunctionsUsingCallSyntax ()

Indicates if all the ResultSets are
closed, and if an SQLException is
generated for an autocommit that
was set as true.

Retrieves a ResultSet of system
and user functions in the
specified catalog.

Functions and Procedures are
outside the scope of this book.

Retrieves a ResultSet of the
system and the user parameters
for a specified catalog.

Retrieves a ResultSet of the client
info properties supported by the
JDBC driver.

Indicates if the database supports
the invoking functions using the
CALL syntax.

The getSchemas () method in the DatabaseMetaData interface has been overloaded

to support a catalog name and a schema pattern.

JDBC Exceptions

SQLException is the main Exception that is generated in a JDBC application. The
detail of an SQL exception can be obtained from an SQLException object using the
SQLException methods, some of which are discussed in following table:

Method Description

getMessage () Returns a textual description of the error.

getSQLState () Returns a SQLState for the SQLException.

getErrorCode () Returns the implementation-specific error code for the
SQLException object.

getCause () Returns the cause of the SQLException or null, if the
cause is not specified or not known.

getNextException () Returns an exception chained to the SQLException.
All the chained exceptions can be retrieved by
invoking the getNextException() method recursively.
Returns null, if no chained exception occurs.

getMessage () Returns a textual description of the error.
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When an sQLException occurs, it is likely that one or more SQLExceptions chained
to it, have also occurred. The chained exceptions can be retrieved by invoking the
getNextException () method recursively, until the method returns null. The cause
of an SQLException can be retrieved using the getCause () method. The chained
causes can be also be retrieved by invoking the getCause () method recursively,
until the value, null, is returned.

If sQLException is generated output the exception message using the getMessage ()
method, output the exception causes using the getCause () method recursively,

and retrieve exceptions chained to the exception using the getNextException ()
method recursively:

catch (SQLException e)
{
while(e != null)
{
System.out.println ("SQLException Message:" + e.getMessage()) ;
Throwable t = e.getCause() ;
while(t != null)
{
System.out.println ("SQLException Cause:" + t);
t = t.getCause();

}

}
}

Some of the subclasses in the sQLException class are listed in following table:

= e.getNextException() ;

SQLException Description
javax.sql.rowset.RowSetWarning Database warning on a RowSet object.
javax.sql.rowset.serial.SerialException Indicates an error in the serialization and

de-serialization of SQL types such as: BLOB,
CLOB, STRUCT, ARRAY.

Java.sql.SQLWarning Database access warning.

Java.sql.DataTruncation Indicates data truncation.

Java.sql.BatchUpdateException Represents an error in a batch update
operation.

JDBC 4.0 has added support for categorization of SQLExceptions and enhanced
support for chained SQLExceptions, which we will discuss in a later section.
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New Features in JDBC 4.0

JDBC 4.0 specification was made available in December 2006. Most databases
provide at least a partial support for the JDBC 4.0 specification, in their JDBC drivers.
JDBC 4.0 specification is implemented in JDK 6.0. Some of the new features of JDBC
4.0 specification, and the database support for JDBC 4.0 specification are discussed in
the following sections.

Automatic SQL Driver Loading

JDBC 4.0 has facilitated the loading of a JDBC driver. In JDBC 3.0, a JDBC driver is
loaded with the class. forName (String) method. The Oracle JDBC driver is loaded
in the following manner:

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

In JDBC 4.0, a JDBC driver is loaded automatically with the Java Standard Edition
Service Provider mechanism. The JDBC driver is loaded when the java.sql.
DriverManager.getConnection () method is invoked. To load a JDBC driver with
the Service Provider mechanism, JDBC 4.0 drivers should include the META- INF/
services/java.sql.Driver file. In the java.sql.Driver file, specify the JDBC
driver class to load. If the oracle. jdbc.OracleDriver is to be loaded then specify
the following line in the java.sql.Driver file:

oracle.jdbc.OracleDriver

Multiple driver classes can be specified in a java.sqgl.Driver file, each on a
separate line. A list of JDBC drivers available to a DriverManager can be obtained
with the getDrivers () method:

Enumeration<Driver> drivers=DriverManager.getDrivers() ;

A JDBC connection can be obtained using the getConnection () method of the
DriverManager class:

String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection = DriverManager.getConnection (url, "oe", "pw");

Enhanced Data Type Support

JDBC 4.0 has added support for some new SQL data types. The RowID SQL data type,
which identifies a row in a table, is mapped to the java.sqgl.RowId Java data type.
The Reader method, readrRowId () has been added to the sQLInput interface, and the
writer method, writeRowId (), has been added to the sQLoutput interface to read,
and write ROWID values.
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In JDBC 3.0, JDBC drivers supported only Unicode character set. SQL: 2003 standard
has added support for SQL types, NCAHR, NVARCHAR, LONGVARCHAR, and NCLOB in
which values are encoded using the National Character Set (NCS). The National
Character Set SQL data type values were converted to the Unicode Character Set
values with a JDBC 3.0 driver. The NCS data types can be more suitable if extensive
character processing operations are required. Support for National Character Set
database data types, NCHAR, NVARCHAR, LONGNVARCHAR, and NCLOB have been added
in JDBC 4.0.

Setter methods, setNString (), setNCharacterStream(), and setNClob () have
been added to the Preparedstatement and CallableStatement interfaces. Getter
method, getNString (), getNCharacterStream(), and getNClob () have been
added to the callableStatement and ResultSet interfaces. Updater methods,
updateNString (), updateNCharacterStream(), and updateNClob () have been
added to the ResultsSet interface. To create a NClob object, createNClob () method
has been added to the connection interface. Reader methods, readNString ()

and readNClob () have been added to the sQLInput interface to read the NCHAR,
NVARCHAR, LONGNVARCHAR, and NCLOB values. Writer methods, writeNClob () and
writeNString () have been added to the sQLoutput interface to write the NCHAR,
NVARCHAR, LONGNVARCHAR, and NCLOB values.

In JDBC 4.0, support for BLOB and cLoB SQL data types have been enhanced. To
create java.sql.Blob and java.sgl.Clob objects, methods such as createBlob ()
and createClob () have been added to the Connection interface. In the
PreparedStatement and CallableStatement interfaces, setBlob () method has
been overloaded to set the Blob values from an InputStream, and setClob ()
method has been overloaded to set the c1ob values from a Reader. In the ResultSet
interface, the updater method, updateBlob () , has been overloaded to update a
column from an InputStreamand the updater method, updateclob () , has been
overloaded to update a column from a Reader. To free resources in Blob and Clob
objects, a method, free (), has been added to the B1ob and Clob interfaces.

The setAsciiStream, setBinaryStream, and setCharacterStream methods in

the callableStatement and PreparedStatement interfaces have been overloaded.
These interfaces have been overloaded to support the 1ength parameter of type long
in addition to the 1length parameter of type int. The length parameter specifies

the length in bytes or characters of the InputStream or Reader object. Also, the
setAsciiStream, setBinaryStream, and setCharacterStream methods in the
CallableStatement and PreparedStatement interfaces have been overloaded with
versions without the length parameter.

The setBlob () method in the CallableStatement and PreparedStatement
interfaces has been overloaded with the other two methods to set parameter values
from the InputStream object, one with a length parameter for the length of the
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binary stream, and the other without a 1ength parameter. If the InputStreamlength
does not match the specified length, an SQL.Exception is generated. The setClob ()
method in the CallableStatement and PreparedStatement interfaces has been
overloaded with other two methods to set parameter values from the Reader object,
one with a 1ength parameter for the number of characters in the Reader object and
the other without a length parameter.

If the number of characters in the Reader object does not match the specified
length, an sQLEception is generated. Similar to the setter methods in the
PreparedStatement/CallableStatement, the updateAsciiStrean,
updateBinaryStream, updateBlob, updateCharacterStream, and updateClob
methods in the ResultSet interface have been overloaded. Unlike the setBlob and
setClob methods of the Preparedstatement and CallableStatement interfaces,
the updateBlob and updateClob methods of the ResultsSet interface do not
generate an SQLException, if the InputStream/Reader length does not match the
specified length.

SQL: 2003 XML Data Type Support

The SQL: 2003 standard supports a new data type, XML, for storing XML documents.
With the xML data type, an XML document can be stored in a database table column
similar to the other data types. JDBC 4.0 supports the SQL: 2003 standard. The java.
sql.SQLXML object is the Java mapping for the database type, XML. Prior to the SQLXML
Java data type, an XML type column value could be retrieved only as a String or CLOB,
which did not include the functionality to access different nodes in an XML document.

An XML type database column can be mapped to a Java data type with the help of
SQLXML data type. In JDBC 4.0 specification, a java.sgl.Connection object has
the provision to create an SQLXML object that initially does not have any data. The
data can be added with the setString () method or the setBinaryStream(),
setCharacterStream(),and setResult () methods. An SQLXML object can be
retrieved from a ResultSet or a CallableStatement by using the overloaded
getSQLXML () method. The data in an SQLXML object can be retrieved by using the
getString () method or the getBinaryStream(), getCharacterStream(), and
getSource () methods. An SQLXML object can be stored in a database table column of
type XML, which is similar to any other data type using the setSQLXML () method of
the PreparedStatement interface.

SQL Server 2005 EXPRESS supports the xML data type whereas, SQL Server 2000 does
not. IBM's DB2 UDB V 9 also supports the xML data type. To find out if a database
supports the XML data type, obtain the database metadata from the Connection object:

DatabaseMetaData metadata= connection.getMetaDatal() ;
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The data types are supported with the getTypeInfo () method, as shown below:

ResultSet rs=metadata.getTypelnfol() ;

Iterate over the data type result set and output the TYPE_NAME column, as shown
below:

System.out.println ("TYPE NAME:"+rs.getString ("TYPE NAME")) ;

For SQL Server 2005 and IBM's DB2 UDB v9, the XML TYPE_NAME is output:

TYPE NAME: XML

In the following subsections, the procedures to create an XML document, store it in a
database that supports the xML data type, and retrieve it from the database will
be discussed.

Generating an XML Document

We will discuss the procedure to create and initialize an SQLXML object. Import the
java.sqgl package, and the javax.xml.stream package:

import java.sqgl.*;
import javax.xml.stream.*;

The Java representation of an XML document in a database table is the SQLXML
object. Create an sQLXML object from the Connection object with the createSQLXML ()
method, as shown below:

SQLXML sqglXML=connection.createSQLXML () ;

An sQLXML object can be initialized using one of the setstring(),
setBinaryStream(), setCharacterStream(), or setResult () methods. An SQLXML
object can be initiated using the setResult () method and the stAXResult class.
Create an XMLStreamWriter object from a StAXResult object, as shown below:

StAXResult staxResult = sglXML.setResult (StAXResult.class) ;
XMLStreamWriter xmlStreamWriter = staxResult.getXMLStreamWriter () ;

The sQLxML object becomes non-writable after the setResult () method is invoked.
Add the start of an XML document with the writeStartDocument (String, String)
method, as shown below:

xmlStreamWriter.writeStartDocument ("UTF-8","1.0") ;

[26]



Chapter 1

The encoding and version of the XML document is specified in the
writeStartDocument method. Add the start of an element with the
writeStartElement (String localName) method, as shown below:

xmlStreamWriter.writeStartElement ("catalog") ;

Add the element attributes by using the writeAttribute (String

localName, String value) method. Add an element of text by using

the writeCharacters (String text) method. Each start element would

have a corresponding end element tag. Add an end element by using the
writeEndElement () method. The writeEndElement () method does not specify the
element name as the writeStartElement (String) method:

xmlStreamWriter.writeEndElement () ;

Add end of the document by using the writeEndDocument () method:

xmlStreamWriter.writeEndDocument () ;

A sQLXML object can also be initiated using the saAxrResult class. Create a SAXResult
object using the setResult () method of the sQLXML interface. Subsequently, obtain
the contentHandler result using the getHandler () method:

SAXResult saxResult = sglXML.setResult (SAXResult.class);
ContentHandler contentHandler= saxResult.getHandler () ;

Specify the start of an XML document using the startDocument () method:

contentHandler.startDocument () ;

Specify the start of an element using the startElement (String uri,String
localName, String gName,Attributes atts) method in which the parameter uri
specifies the element namespace, parameter localName specifies the element local
name, parameter gName specifies the element qualified name and parameter atts

of type Attributes specifies the element attributes. An Attributes object can be
created using the org.xml.sax.helpers.AttributesImpl class, which implements
the Attributes interface. An attribute can be added to the AttributesImpl object
using the addattribute (String uri, String localName, String gName,
String type, String value) method:

AttributesImpl.AttributesImpl () attrs=new AttributesImpl () ;
attrs.addAttribute("","","journal", "StringType", "OracleMagazine") ;
contentHandler.startElement ("","", "catalog", attrs) ;
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The end of an element is specified with the endElement (String uri, String
localName, String gName) method. Also specify the end of the document with the
endDocument () method:

contentHandler.endElement ("","", "catalog") ;
contentHandler.endDocument () ;

An sQLXML object can also be initiated using the setCharacterStream() method.
Create a Writer object from the SQLXML object using the setCharacterStream()
method. Create a Buf feredReader object from an input XML file. Read from the
BufferedReader, and output to the Wwriter object:

Writer writer= sqglXML.setCharacterStream() ;

BufferedReader bufferedReader = new BufferedReader (new FileReader (new
File("C:/catalog.xml"))) ;

String line= null;
while((line = bufferedReader.readLine() != null) {
writer.write(line) ;

}

The sQLxML object becomes non-writable after the setCharacterStream() method
is invoked. An XML document can also be added to an sQLxXML object with the
setString () method, as shown below:

sglXML.setString ("xmlString") ;

The sQLxML object becomes non-writable after invoking the setstring ()

method. If the setString (), setBinaryStream(), setCharacterStream(), or
setResult () method is invoked on an SQLXML object that has been previously
initiated, a SQLException is generated. If any of the setBinaryStream(),
setCharacterStream(), or setResult () methods are invoked more than once, a
SQLException is generated, and the previously returned InputStream, Writer, or
Result object is not effected.

Storing an XML Document

The soLxML Java data type is stored in an XML document, just like any other Java
data type. Create a database table with an XML type column. Run the SQL statement
to create a database table, and obtain a Statement object from the Connection
object, as shown below:

Statement stmt=connection.createStatement () ;
Create a database table, catalog with an XML type column, as shown below:

stmt .executeUpdate ("CREATE Table Catalog(CatalogId int, Catalog
XML) ") ;

[28]




Chapter 1

Create a PreparedStatement object to add values to a database table, as shown in
the following listing:

PreparedStatement statement=connection.prepareStatement ("INSERT INTO
CATALOG (catalogId, catalog) VALUES(?,?)");

Set the int value with the setInt () method and the sQLxML value with the
setSQLXML () method, as shown below:

stmt.getInt (1, 1);
stmt.setSQLXML (2, sglXML) ;

Update the database with the executeUpdate () method:

stmt .executeUpdate () ;

Retrieving an XML Document

An xML database data type row is retrieved as an SQLXML Java data type. Create a
PreparedStatement for a SELECT query, as shown below:

PreparedStatement stmt=connection.prepareStatement ("SELECT * FROM
CATALOG WHERE catalogId=?") ;

Specify the catalogId value for which an XML document is to be retrieved:
stmt.setInt (1, 1);

Obtain a result set with the executeQuery () method:
ResultSet rs=stmt.executeQuery() ;

Obtain the SQLXML object for the catalog column of type XML, as shown below:
SQLXML sqlXML=rs.getSQLXML ("Catalog") ;

Output the XML document in the sQLXML object by using the getString () method:

System.out.println (sqlXML.getString()) ;

Accessing an XML Document Data

The XMLStreamReader interface can be used to read an XML document with an
event iterator. An XMLStreamReader object is obtained from a SQLXML object, as
shown below:

InputStream binaryStream = sglXML.getBinaryStream() ;

XMLInputFactory factory = XMLInputFactory.newInstance() ;
XMLStreamReader xmlStreamReader = factory.createXMLStreamReader (binar
yStream) ;
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The soLxML object becomes non-readable after calling the getBinaryStream()
method. The next event is obtained by using the next () method, as shown below:

while (xmlStreamReader .hasNext () )

{

int parseEvent=xmlStreamReader.next () ;

}

The next () method returns an int value that corresponds to an
XMLStreamConstants constant, which represents an event type. Some of the return
values of the next () method are listed in following table:

Event Type Description

ATTRIBUTE Specifies an attribute.

CDATA Specifies a Cdata.

CHARACTERS Text.

COMMENT An XML document comment.
NOTATION_DECLARATION Specifies a notation declaration.
START _DOCUMENT Specifies the start of a document
START _ELEMENT Specifies the start of an element.
END_ELEMENT Specifies the end of an element.
ENTITY_DECLARATION Specifies an entity declaration.
ENTITY_REFERENCE Specifies an entity reference.
NAMESPACE Specifies a namespace declaration.
SPACE Specifies an ignorable white space.

If the return value is ELEMENT, then the local name, prefix, and namespace can be
obtained by using the getLocalName (), getPrefix (), and getNamespaceURI ()
methods, as shown below:

System.out.println ("Element Local Name: "+xmlStreamReader.
getLocalName () ) ;

System.out.println ("Element Prefix: "+xmlStreamReader.getPrefix()) ;

System.out.println ("Element Namespace:'"+xmlStreamReader.
getNamespaceURI () ) ;

The attribute count in an element is obtained by using the getAttributeCount ()
method. Iterate over the attributes and obtain the attribute local name by

using the getAttributeLocalName () method, the attribute value with the
getAttributeValue () method, the attribute prefix with the getAttributePrefix ()
method, and the attribute namespace with the getAttributeNamespace () method:
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for(int i=0; i<xmlStreamReader.getAttributeCount () ;i++) {
System.out.println ("Attribute Prefix:"+xmlStreamReader.
getAttributePrefix (1)) ;

System.out.println ("Attribute Namespace:"+xmlStreamReader.getAttribute
Namespace (i) ) ;

System.out.println ("Attribute Local Name:"+xmlStreamReader.getAttribut
eLocalName (1)) ;

System.out.println ("Attribute Value:"+xmlStreamReader.
getAttributevValue(i)) ;

}

Support for Wrapper Pattern

Some vendor-specific JDBC resources that provide nonstandard JDBC methods are
wrapped for architectural reasons. Such JDBC resources can be unwrapped to access
instances with the wrapper pattern. Support for wrapper pattern is implemented

in the Wrapper interface. With the wrapper interface, resources that are wrapped as
proxy classes can be accessed. The objective of the Wrapper interface is to provide a
standard method to access vendor-specific extensions inside standard JDBC objects,
such as, Connections, Statements, and ResultSets. The Wrapper interface is
extended by the following interfaces:

¢ java.sql.Connection

e java.sql.DataSource

e java.sql.ResultSet

e java.sql.Statement

e java.sql.DatabaseMetaData
e java.sql.ResultSetMetaData

e java.sql.ParameterMetaData

The wrapper interface provides the methods isWrapperFor (Class<?>) and
unwrap (Class<?>). The unwrap () method takes an interface as a parameter, and
returns an Object that implements the interface. The object that is returned is either
the object found to implement the specified interface, or a proxy for that object. The
isWrapperFor () method returns a boolean. This method is used to find out if an
instance implements the specified interface, or if an instance is a wrapper for an
object that implements the specified interface. If the object implements the specified
interface the value returned is true. If the object is a wrapper for the specified
interface, the isWwrapperFor () method is invoked recursively on the wrapped object.
If the object does not implement the interface and is not a wrapper for the interface,
the value returned is false. The unwrap () method should be invoked, if the
isWrapperFor () method returns true.
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Create an object of type, java.sqgl.PreparedStatement and check if the
object is a wrapper for the Oracle JDBC specific interface, oracle. jdbc.
OraclePreparedStatement using the isWrapperFor () method. If the
object is a wrapper for the interface, create an instance of the oracle.jdbc.
OraclePreparedStatement JDBC interface using the unwrap () method:

String url="jdbc:oracle:thin:@localhost:1521:0RCL";

Connection connection = DriverManager.getConnection (url, "oe", "pw");
String sqgl="INSERT INTO CATALOG (catalogId, journal) VALUES(?,?)"
java.sqgl.PreparedStatement stmt = connection.prepareStatement (sql) ;
Class class = Class.forName ("oracle.jdbc.OraclePreparedStatement") ;
if (stmt.isWrapperFor (class))

{

OraclePreparedStatement ops = (OraclePreparedStatement) stmt.
unwrap (class) ;

ops.defineColumnType (2, oracle.jdbc.OracleTypes.VARCHAR,4000) ;

}

Enhancements in SQLEXxception

An error in interaction with the datasource is represented with the SQLException
class. JDBC 4.0 has enhanced support for navigation of chained sQLExceptions with
the iterator () method in the SQLException class. A chained SQLException is an
Exception thatis linked with other Exceptions. The iterator () method iterates
over the chained exceptions and the chained causes. Chained exceptions can be
retrieved and iterated over (without having to invoke the getNextException () and
getCause () methods recursively) using the enhanced For-Each loop introduced in
J2SE 5. When an SQLException is generated using the For-Each loop, the chained
exceptions can be output as shown below:

catch (SQLException sglException)

{

for (Throwable e : sglException )

{

System.out.println ("Error encountered: " + e);

}
}

In JDBC 4.0, four constructors have been added to the SQLException class with the
Throwable cause as one of the parameters. The getCause () method can return
non-sQLExceptions. In JDBC 4.0, three new categories of SQLExceptions have been
added, which are as follows:

e SQLTransientException

¢ SQLNonTransientException

e SQLRecoverableException
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Categorization of the sQLExceptions facilitates the portability of error handling
code. SQLTransientException and SQLNonTransientException classes have
subclasses, which map to common sQLState class values. sQLState class provides
JDBC application's return code information about the most recently executed SQL
statement. The return code is sent by the database manager after the completion

of each SQL statement. The sQLsState class values are defined in the SQL:

2003 specification.

A sQLTransientException indicates that the operation that generates the exception
could succeed, if retried. Subclasses of the SQLTransientException class are

discussed in following table:

SQLException SQLState Class Value Description
SQLTransient 08 Represents that a connection

) ) operation that failed could
ConnectionException. succeed, if the operation

is retried.
SQLTransaction 40 Represents that a current
) Statement was rolled back.

RollbackException.
SQLTimeoutException. Does not correspond toa  Represents that a Statement

standard SQLState. has timed out.

SQLNonTransientException indicates the operation, which generates the exception
that will not succeed without the cause of the sQLException being rectified.
Subclasses of the SQLNonTransientException are discussed in following table:

SQLException SQLState Class  Description
Value
SQLFeatureNotSupported 0A Represents that a JDBC driver does
Exception. not support a feature.
SQLNonTransientConnection 08 Represents that a connection
Exception. operation that failed will not succeed
if retried, without the cause of the
exception being corrected.
SQLDataException. 22 Represents various data errors
including non allowable conversion
and division by 0.
SQLIntegrityConstraint 23 Represents an integrity constraint
T . exception.
ViolationException.
SQLInvalid Authorization 28 Represents an authorization
SpecException. exception.
SQLSyntaxErrorException. 42 Represents an error in the SQL syntax.
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The sQLRecoverableException indicates that the operation that throws the
Exception can succeed, if the application performs some recovery steps and
retries the entire transaction(or the transaction branch in the case of a distributed
transaction). The recovery steps include at the least, closing the current connection
and obtaining a new connection.

A new subclass of the SQLException class, SQLClient InfoException, has been
added in the JDBC 4.0 specification. The sQLClient InfoException is generated,

if one or more client info properties could not be set on a Connection. The
SQLClientInfoException also lists the client info properties, which were not set.
Some databases that do not allow multiple client info properties to be set atomically
can generate the SQLClient InfoException exception after one or more client info
properties have been set. The client info properties that were not set can be retrieved
by using the getFailedProperties () method.

Connection Management

Connection pooling improves the performance and scalability of the connections
by providing a cache of the connections that are reusable across client sessions.
Connection pooling reduces the overhead of opening, initializing and closing
connections. One of the drawbacks of the connection pooling is that when a
connection in a connection pool becomes stale and unusable, the application
performance is reduced. JDBC 3.0 specification did not have the provision to track
connection state. Connection state tracking has been added to the connection
interface in the JDBC 4.0 to find out if a connection is valid. The isvalid (int
timeout) method returns true, if the connection is valid. The isvalid () method
validates a connection with a SQL query, or another mechanism. If a connection is
not valid, the connection can be closed, thus reducing the accumulation of unusable
connections. The Connection object conn can be closed, if it is not in use:

if (!conn.isClosed())
if (!conn.isValid())
conn.close() ;

Connection state tracking and closing of invalid connections are implemented by the
connection pool manager. Another drawback of connection pooling has been that
one or more connections assigned from a connection pool in a web or application
server can bog down an application. JDBC 3.0 does not have the provision to
identify the connections that use the excess of CPU time. JDBC 4.0 has added the
setClientInfo () and getClientInfo () methods to the Connection interface
using which, client specific information can be specified on a Connection object,
when a Connection is assigned to an application. Client specification information
includes user name and application name. The DatabaseMetaData interface in JDBC
4.0 provides a new method, getClientInfoProperties (). Client info properties
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supported by a JDBC driver can be obtained using the getClientInfoProperties ()
method. When one or more connections bog down the application, the
getClientInfo () method can be used to identify which connections could be
causing the reduction in performance. Some standard client info properties that a
JDBC driver can support are discussed in the following table:

Client Info Property Description

ApplicationName. The name of the application that is using the
connection.

ClientUser. The name of the user.

ClientHostname. The hostname on which the application is
running.

Similar to connection pooling, JDBC 4.0 provides Statement pooling to reduce the
overheads of opening, initiating, and closing Statement objects. Frequently used
Statement objects can be pooled using the setPoolable (boolean poolable)
method. The isPoolable () method is used to check if a Statement object is
poolable. The statement object, stmt can be pooled, if poolable:

if (stmt.isPoolable())
stmt.setPoolable (true) ;

Scalar Functions

Most databases support numeric, string, time, date, system, and conversion functions
on the scalar values. SQL statements run using the statement object, and can
include the scalar functions using the JDBC escape syntax. JDBC 4.0 provides some
new scalar function, which are discussed in the following table:

Scalar Function Description

CHAR_LENGTH Returns the length of a string expression.
CHARACTER_LENGTH

CURRENT _DATE Returns the current date.
CURRENT_TIME Returns the current time.
CURRENT_TIMESTAMP Returns the current timestamp.

EXTRACT Extracts a field from a datetime value.
OCTET_LENGTH Returns the length of a string expression in

octets (bytes).
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JDBC 4.0 support in Oracle Database

Support for JDBC 4.0 specification is a JDBC driver feature, and not a database
feature. Oracle Database 11g JDBC drivers support JDBC 4.0 specification. Add the
ojdbesé . jar file to the CLASSPATH environment variable to use the JDBC 4.0 features.
JDK 6.0 is required for JDBC 4.0 support. Oracle database 11g JDBC drivers can be
used with the Oracle database 9i and the later versions. Oracle database 11g JDBC
drivers support all the JDBC 4.0 features except the SQLXML Java data type that is
used to access the SQL data type xML. Oracle database 11g JDBC drivers support the
wrapper pattern to access non-standard Oracle JDBC resources. Oracle extensions to
the JDBC are available in the oracle. jdbc package.

The oracle.jdbc.OracleStatement interface can be unwrapped using the
unwrap () method to create a oracle.jdbc.OracleStatement object. As the
Statement interface extends the Wrapper interface, create a Statement object from a
Connection object, conn. Check if the Statement object is a wrapper for the oracle.
jdbc.OracleStatement interface using the isWrapperFor () method. Obtain a
OracleStatement object from the interface using the unwrap () method to use the
methods of the OracleStatement interface:

Statement stmt = conn.createStatement () ;

Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class))

{

OracleStatement oracleStmt = (OracleStatement)stmt.unwrap (class);
oracleStmt.defineColumnType (1, Types.NUMBER) ;

}

Oracle database 11g JDBC drivers support the enhanced chained exceptions in

the JDBC 4.0 sgLException class. JDBC 4.0 has added a distinction between the
permanent errors and transient errors. Permanent errors are errors that occur in the
correct operation of the database system and continue to recur, until the cause of
the error is removed. Transient errors are errors occurring due to the failure of some
segment of the system, or due to timeouts, and these may not recur if the operation
that generated the error is retried. Oracle database 11g JDBC drivers support the
different categories of SQLException.

Oracle database 11g JDBC drivers support the RowID SQL data type. Each table in
an Oracle database has a ROWID pseudocolumn that identifies a row in a table. The
SQL data type of the ROWID column is ROWID. Usually a rowid uniquely identifies a
row in a database. But rows in different tables that are stored in a cluster may have
the same rowid. Rowids should not be used as the primary key for a database table.
If a row is deleted and reinserted using an Import or Export utility, its rowid may
get modified. If a row is deleted, its rowid can be assigned to a row added later. The
ROWID pseudocolumn can be used in the SELECT and WHERE clauses. Rowid values
have the following applications:
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1. Rowids are the fastest way to access a row in a database table.
2. Rowids are unique identifiers for rows in a table.
3. Rowids represent how rows are stored in a table.
A ROWID column value can be retrieved using the getter methods in the Resultset

and callableStatement interfaces. Retrieve the ROWID column value for the current
row in a ResultSet object, rs, as shown below:

java.sqgl.RowId rowid=rs.getRowId() ;

A RowId object is valid till the identified row is not deleted. A RowId duration

of the validity can be obtained using the getRowIdLifetime () method of the
DatabaseMetaData interface. The duration of validity can be one of the int values in
the following table:

int Value Description

ROWID_UNSUPPORTED Databases do not support the ROWID SQL
data type.

ROWID_VALID_TRANSACTION Valid for the duration of transaction in
which it is created.

ROWID_VALID SESSION Valid for the duration of a session in which
it is created across all transactions.

ROWID_VALID_FOREVER Valid across all sessions.

ROWID_VALID_OTHER Validity not known.

A RowId value can be used with a parameterized PreparedStatement to set a
parameter value with a RowId object. A RowId value can also be used with an
updatable ResultSet to update a column with a RowId object.

Oracle database 11g JDBC drivers support the National Character Set (NCS) data
types NCHAR, NVARCHAR, LONGNVARCHAR, and NCLOB. Oracle database 11g drivers
also support Large Object data types (LOBs). The connection interface provides
createBlob, createClob, and createNClob methods to create Blob, Clob, and
NClob objects. Create a B1ob object as shown below:

String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection = DriverManager.getConnection (url, "oe", "pw");
Blob aBlob = connection.createBlob() ;

The LOB objects created do not contain any data. Data can be added using the setter
methods in the Blob, Clob, and NC1lob interfaces. To add data to the B1ob object,
obtain an OutputStream object from the Blob object:

OutputStream outputStream=aBlob.setBinaryStream(1l) ;
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LOB objects can be used as input parameters with a Preparedstatement object
using the setBlob, setClob, and setNClob methods. The Blob object created
previously can be set as a parameter value on a PreparedStatement object, pstmt,
as follows:

pstmt.setBlob(2,aBlob) ;

For an updatable Resultset, the updateBlob, updateClob, and updateNClob
methods can be used to update a Blob, Clob, or NClob column value. Update a
ResultSet object, rs, of column type, BLOB, with the B1ob object already created:

rs.updateBlob (3,aBlob) ;

Blob, Clob, and NClob data can be retrieved using the getBlob, getClob, and
getNClob methods in the ResultSet and callableStatement interfaces. Retrieve a
Blob object corresponding to a BLOB column from a ResultSet object, rs:

Blob blob=rs.getBlob(2) ;

Either the entire data in a B1ob object can be retrieved using the getBinaryStream()
method, or the partial data in the B1ob object can be retrieved using the
getBinaryStream(long pos,long length) method. Here, the parameter, pos,
specifies the offset position for start of data retrieval and the 1ength parameter
specifies the length in bytes of the data to be retrieved. Retrieve 100bytes of data
from the B1lob object that was created previously with an offset position of 200:

InputStream inputStream = aBlob.getBinaryStream (200, 100);

LOBs are valid at least for the duration of the transaction in which it is created. For
long running transactions, it can be better to release LOB resources using the free ()
method:

aBlob.free() ;

JDBC 4.0 support in MySQL Database

MySQL database server provides support for the JDBC 4.0 specification in the
Connector/] 5.1 JDBC drivers. MySQL's Connector/] 5.1 supports the JDBC 4.0
features, listed below:

1. Auto-registration of the JDBC driver with the DriverManager via the J2SE
Service Provider mechanism.

2. Connection validity check using the isvalid () method of the Connection
interface.

3. Categorized sQLExceptions based on recoverability or retry-ability, and
class of the underlying error.
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Unwrapping of MySQL-specific extensions for JDBC.

Support for sQLxML. MySQL database does not support the SQL: 2003 SQL
data type xML. JDBC 4.0 specification does not specify that the SQL data

type to store a SQLXML object is required to be the SQL: 2003 xML data type.
MySQL's Connector/J 5.1 JDBC driver supports the SQLXML Java data type.

6. Support for setting per-connection client info using the setClientInfo()
method of the Connection interface.

7. Support for National Character Set data types NCHAR, NVARCHAR,
LONGNVARCHAR, and NCLOB.

JDBC 4.0 support in IBM's DB2 UDB

IBM Data Server Driver for JDBC and SQL]J Version 4.0 supports the JDBC 4.0
specification. To use the JDBC 4.0 features, add the db2jcc4. jar file to the
CLASSPATH environment variable. The JDBC 4.0 driver name is,"IBM Data Server
Driver for JDBC and SQLJ" instead of the previous, "IBM DB2 JDBC Universal Driver
Architecture". IBM Data Server Driver for JDBC and SQLJ supports most of the JDBC
4.0 features.

JDBC support has been added for the JDBC 4.0 java.sqgl.RowId interface for
updating and retrieving data in ROWID columns. JDBC support has also been added
for the java.sql.SQLXML interface for storing, updating, and retrieving data in XML
columns. The IBM Data Server Driver for JDBC and SQLJ supports the following
client info properties to identify the client connections:

1. ApplicationName

2. ClientAccountingInformation

3. ClientHostname

4. ClientUser
IBM Data Server Driver for JDBC and SQL] supports the new SQLException
subclasses, in the JDBC 4.0 specification. It also supports chained exceptions. The
wrapper pattern is supported to access vendor-specific resources. The following IBM

Data Server Driver for JDBC and SQL]J-specific interfaces in the com. ibm.db2.jcc
package extend the Wrapper interface:

1. DB2Connection

2. DB2BaseDataSource
3. DB2SimpleDataSource
4. DB2Statement
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5. DB2ResultSet
6. DB2DatabaseMetaData

Example Connection using a JDBC 4.0
Driver

We will connect with a database using a JDBC 4.0 driver. We will use Java DB as

the example database. Java DB is Sun's version of the open-source Apache Derby
database. Java DB is a lightweight (only 2MB), yet fully transactional, secure, and
standards-based component. It also supports the SQL, JDBC, and Java EE standards.
Java DB is a 100% Java technology database, and since Java is portable across
platforms, Java DB can be run on any platform and its applications can be migrated
to other open standard databases. Java DB is packaged with JDK 6. Therefore, all that
is required to install Java DB is to install JDK 6. We connect with Java DB database
using the JDBC 4.0 driver. Create a Java application, JbBCConnection.java, ina
directory, C: /JavaDB, and add the directory to the CLASSPATH system environment
variable. Java DB can be started in the embedded mode or as network server.
Embedded mode is used to connect to the Java DB from a Java application running
in the same JVM as the Java DB database. Java DB as a network server is used to
connect with the database from different JVMs across the network. We will start Java
DB in embedded mode from the JDBCConnection. java application. We will load
the JDBC 4.0 driver automatically using the Java SE Service Provider mechanism.
For automatic loading of the JDBC driver, we need to add the Java DB JDBC 4.0
driver JAR file, C: /Program Files/Sun/JavaDB/lib/derby.jar to the CLASSPATH
variable. Java DB provides a batch script, setEmbeddedCP.bat in the bin directory to
set the cLASSPATH for the embedded mode. Run the setEmbeddedcP script from the
directory from which the JbBCConnection. java application is to be run as follows:

"C:\Program Files\Sun\JavaDB\bin\setEmbeddedCP.bat"

JAR file, derby.jar is added to the cLASSPATH. The derby . jar file includes a
directory structure, META-INF/services/, and a file, java.sql.Driver, in the
services directory. The java.sql.Driver file specifies the following JDBC driver
class for the Java DB that is to be loaded automatically using the Java SE Service
Provider mechanism:

org.apache.derby.jdbc.AutoloadedDriver

[40]



Chapter 1

In the gDBCConnection. java application, specify the connection URL for the Java
DB database. Create a new database instance by specifying the database name,
demodb, and the create attribute as, true:

String url="jdbc:derby:demodb;create=true";

Connect with the Java DB database using the getConnection () method of the
DriverManager class:

Connection conn = DriverManager.getConnection (url) ;

The DriverManager automatically loads the JDBC 4.0 driver class, org.apache.
derby.jdbc.AutoloadedDriver, which is specified in the java.sqgl.Driver file
using the Java SE Service Provider mechanism. The JDBC driver is not required
to be loaded using the Class. forName () method using a JDBC 3.0 driver. The
JDBCConnection. java application is listed below:

import java.sqgl.*;
public class JDBCConnection

{

public void connectToDatabase ()

{

try
{
String url="jdbc:derby:demodb;create=true";
Connection conn = DriverManager.getConnection (url) ;
System.out.println("Connection Established") ;

}

catch (SQLException e)

{
System.out.println(e.getMessage()) ;
}
}
public static void main(String[] argv)
{
JDBCConnection jdbc = new JDBCConnection() ;
jdbc.connectToDatabase () ;

}
}
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Other Relational Database Management Systems (RDBMS) databases provide a
JDBC 4.0 driver that can be connected using the JDBC 4.0 driver, as discussed for
the Java DB database. The connection URLs, and JDBC 4.0 drivers for some of the
commonly used databases are discussed in following table:

Database Connection URL JDBC 4.0 Driver
MySQL (4.1,5.0,5.1 jdbc:mysql:// MySQL Connector/J 5.1
and the 6.0 alpha). localhost:3306/test

Oracle Database
(9.01 and later).

IBM DB2 for
Linux UNIX and
Windows.

SQL Server
Database (MS SQL
Server 6.5 - 2005
with all Service
Packs).

jdbc:oracle:thin:@
localhost:1521:0RCL

jdbc:db2://
localhost:50000/SAMPLE

jdbc:inetdae7:
localhost:1433

(http://dev.mysql.com/
downloads/connector/
j/5.1.html) META-INF/
services/java.sql.Driver is required
to be added to the CLASSPATH as
it is not included in the driver

JAR file.

Oracle Database 11g JDBC Driver's
(http://www.oracle.com/
technology/software/tech/
java/sqlj jdbc/htdocs/
jdbc_111060.html)java.sql.
Driver file is included in the JDBC
JAR file, ojdbcé6 . jar.

IBM Data Server Driver for JDBC
and SQL]J version 4.0's (https://
wwwl4 .software.ibm.
com/webapp/iwm/web/reg/
download.do?source=swg-
informixfpd&S
PKG=dl&lang=en US&cp=UTF-
8) java.sql.Driver file is not
included in the JDBC JAR file,
db2jcc4.jar.

i-net MERLIA JDBC 4.0

driver for MS SQL Database's
(http://www.inetsoftware.
de/products/jdbc/mssqgl/
merlia/)java.sql.Driver file is
not included in the JDBC JAR file,
Merlia.jar.
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Summary

In this chapter, you have been introduced to the JDBC API and the new features in
JDBC 4.0 specification. The DriverManager class is used to connect with a database.
The connection interface represents a database connection. The savepoint interface
represents a savepoint in a transaction. This is the point up to which the changes
would be rolled back, if the transaction is rolled back. The statement interface is
used to run static SQL statements. The ResultSet interface represents the result set
table generated by running SQL statements on a database. The Preparedstatement
represents a compiled SQL statement that can be run more than once with different
parameters. The DatabaseMetadata interface represents the database metadata, such
as, table name, schema name, column name, and column type. The SQLException
class represents the database access error or other SQL errors. JDBC 4.0 specification
provides some new features to facilitate the development of JDBC applications.
Support for new SQL data types has been added. The new features include,
automatic SQL Driver loading, SQL: 2003 XML Data Type support,

support for wrapper pattern, enhancements in SQLException, and enhanced
connection management.
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Configuring JDBC in
Oracle JDeveloper

Oracle JDeveloper is a free Integrated Development Environment (IDE) for
modeling, developing, debugging, optimizing, and deploying Java applications.
JDeveloper 10g is used to develop J2EE applications comprising the JSPs, E]Bs,
Struts, Servlets, and the Java classes that may require accessing a database table in
the Oracle 10g Database, or a third-party database. Unlike Eclipse, which requires

a plugin, JDeveloper has a built-in provision to establish a JDBC connection with a
database. JDeveloper is the only Java IDE with an embedded application server, the
Oracle Containers for J2EE (OC4]J). This database-based web application may run in
JDeveloper without requiring a third-party application server. However, JDeveloper
also supports third-party application servers. Starting with JDeveloper 11,
application developers may point the IDE to an application server instance (or OC4]
instance), including third-party application servers that they want to use for testing
during development. JDeveloper provides connection pooling for the efficient use of
database connections. A database connection may be used in an ADF BC application,
or in a JavaEE application.

A database connection in JDeveloper may be configured in the Connections
Navigator. A Connections Navigator connection is available as a DataSource
registered with a JNDI naming service. The database connection in JDeveloper is

a reusable named connection that developers configure once and then use in as
many of their projects as they want. Depending on the nature of the project and

the database connection, the connection is configured in the bc4j.xcfg file or a
JavaEE data source. Here, it is necessary to distinguish between data source and
DataSource. A data source is a source of data; for example an RDBMS database

is a data source. A DataSource is an interface that represents a factory for JDBC
Connection objects. JDeveloper uses the term Data Source or data source to refer to a
factory for connections. We will also use the term Data Source or data source to refer
to a factory for connections, which in the javax.sql package is represented by the
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DataSource interface. A DataSource object may be created from a data source
registered with the JNDI (Java Naming and Directory) naming service using JNDI
lookup. A JDBC Connection object may be obtained from a DataSource object using
the getConnection method. As an alternative to configuring a connection in the
Connections Navigator a data source may also be specified directly in the data source
configuration file data-sources.xml. In this chapter we will discuss the procedure
to configure a JDBC connection and a JDBC data source in JDeveloper 10g IDE. We
will use the MySQL 5.0 database server and MySQL Connector/J 5.1 JDBC

driver, which support the JDBC 4.0 specification. In this chapter you will learn

the following:

e Creating a database connection in JDeveloper Connections Navigator

e Configuring the Data Source and Connection Pool associated with the
connection configured in the Connections Navigator

e The common JDBC Connection Errors

e Creating a Connection Pool and Data Source

e Connecting to a Database from a Web Application
e The JDBC 4.0 Version of the Web Application

Before we create a JDBC connection and a data source we will discuss connection
pooling and DataSource.

Connection Pooling and DataSource

The javax.sql package provides the API for server-side database access. The main
interfaces in the javax.sql package are DataSource, ConnectionPoolDataSource,
and PooledConnection. The DataSource interface represents a factory for
connections to a database. In Chapters 1 and 2, we obtained a Connection object
using the DriverManager class. DataSource is an alternative and a preferred method
of obtaining a JDBC connection. An object that implements the DataSource interface
is typically registered with a Java Naming and Directory API-based naming service.
DataSource interface implementation is driver-vendor specific. The DataSource
interface has three types of implementations:

e Basic implementation: In basic implementation there is 1:1 correspondence
between a client's Connection object and the connection with the database.
This implies that for every Connection object, there is a connection with the
database. With the basic implementation, the overhead of opening, initiating,
and closing a connection is incurred for each client session.
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¢ Connection pooling implementation: A pool of Cconnection objects is
available, from which connections are assigned to the different client
sessions. A connection pooling manager implements the connection pooling.
When a client session does not require a connection, the connection is
returned to the connection pool and becomes available to other clients. Thus,
the overheads of opening, initiating, and closing connections are reduced.

e Distributed transaction implementation: Distributed transaction
implementation produces a Connection object that is mostly used for
distributed transactions and is always connection pooled. A transaction
manager implements the distributed transactions.

An advantage of using a data source is that code accessing a data source does not
have to be modified when an application is migrated to a different application
server. Only the data source properties need to be modified. A JDBC driver that

is accessed with a DataSource does not register itself with a DriverManager. A
DataSource object is created using a JNDI lookup and subsequently a connection
object is created from the DataSource object. For example, if a data source JNDI
name is jdbc/OracleDS a DataSource object may be created using JNDI lookup.
First, create an InitialContext object and subsequently create a DataSource object
using the InitialContext lookup method. From the DataSource object create a
Connection object using the getConnection () method:

InitialContext ctx=new InitialContext () ;
DataSource ds=ctx.lookup ("jdbc/OracleDS") ;
Connection conn=ds.getConnection() ;

The JNDI naming service, which we used to create a DataSource object is provided
by J2EE application servers such as the Oracle Application Server Containers for
J2EE (OC4J) embedded in the JDeveloper IDE.

A connection in a pool of connections is represented by the PooledConnection
interface, not the Connection interface. The connection pool manager, typically

the application server, maintains a pool of PooledConnection objects. When an
application requests a connection using the DataSource.getConnection () method,
as we did using the jdbc/0OracleDs data source example, the connection pool
manager returns a Connection object, which is actually a handle to an object that
implements the PooledConnection interface. A ConnectionPoolDataSource object,
which is typically registered with a JNDI naming service, represents a collection of
PooledConnection objects. The JDBC driver provides an implementation of the
ConnectionPoolDataSource, which is used by the application server to build and
manage a connection pool. When an application requests a connection, if a suitable
PooledConnection object is available in the connection pool, the connection pool
manager returns a handle to the PooledConnection object as a Connection object. If
a suitable
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PooledConnection object is not available, the connection pool manager invokes the
getPooledConnection () method of the ConnectionPoolDataSource to create a
new PooledConnection object. For example, if connectionPoolDataSource is

a ConnectionPoolDataSource Object anew PooledConnection gets created

as follows:

PooledConnection
pooledConnection=connectionPoolDataSource.getPooledConnection () ;

The application does not have to invoke the getPooledConnection () method
though; the connection pool manager invokes the get PooledConnection () method
and the JDBC driver implementing the ConnectionPoolDataSource creates a

new PooledConnection, and returns a handle to it. The connection pool manager
returns a Connection object, which is a handle to a PooledConnection object, to the
application requesting a connection. When an application closes a Connection object
using the close () method, as follows, the connection does not actually get closed.

conn.close() ;

The connection handle gets deactivated when an application closes a Connection
object with the close () method. The connection pool manager does the
deactivation. When an application closes a Connection object with the close ()
method any client info properties that were set using the setClientInfo method are
cleared. The connection pool manager is registered with a PooledConnection object
using the addConnectionEventListener () method. When a connection is closed
the connection pool manager is notified and the connection pool manager deactivates
the handle to the PooledConnection object, and returns the PooledConnection
object to the connection pool to be used by another application. The connection pool
manager is also notified if a connection has an error. A PooledConnection object is
not closed until the connection pool is being reinitialized, the server is shutdown, or
a connection becomes unusable.

In addition to connections being pooled, PreparedStatement objects are also pooled
by default if the database supports statement pooling. It can be discovered if a database
supports statement pooling using the supportsstatementPooling () method of the
DatabaseMetaData interface. The Peparedstatement pooling is also managed by
the connection pool manager. To be notified of Preparedstatement events such as a
PreparedStatement getting closed or a PreparedStatement becoming unusable, a
connection pool manager is registered with a PooledConnection manager using the
addStatementEventListener () method. A connection pool manager deregisters a
PooledConnection object using the removeStatementEventListener () method.
Methods addStatementEventListener and removeStatementEventListener are
new methods in the PooledConnection interface in JDBC 4.0. Pooling of statement
objects is another new feature in JDBC 4.0. The Statement interface has two new
methods in JDBC 4.0 for Statement pooling: isPoolable () and setPoolable ().
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The ispPoolable method checks if a Statement object is poolable and the
setPoolable method sets the Statement object to poolable. When an

application closes a PreparedStatement object using the close () method the
PreparedStatement object is not actually closed. The PreparedStatement object
is returned to the pool of Preparedstatements. When the connection pool
manager closes a PooledConnection object by invoking the close () method

of PooledConnection all the associated statements also get closed. Pooling of
PreparedStatements provides significant optimization, but if a large number
of statements are left open, it may not be an optimal use of resources. Thus, the
following procedure is followed to obtain a connection in an application server using
a data source:

1. Create a data source with a JNDI name binding to the JNDI naming service.

2. Create an InitialContext object and look up the JNDI name of the data
source using the 1ookup method to create a DataSource object. If the JDBC
driver implements the DataSource as a connection pool, a connection pool
becomes available.

3. Request a connection from the connection pool. The connection pool
manager checks if a suitable PooledConnection object is available. If a
suitable PooledConnection object is available, the connection pool manager
returns a handle to the PooledConnection object as a Connection object to
the application requesting a connection.

4. If a PooledConnection object is not available the connection pool
manager invokes the getPooledConnection () method of the
ConnectionPoolDataSource, which is implemented by the JDBC driver.

5. The JDBC driver implementing the ConnectionPoolDataSource creates a
PooledConnection object and returns a handle to it.

6. The connection pool manager returns a handle to the PooledConnection
object as a Connection object to the application requesting a connection.

7. When an application closes a connection, the connection pool manager
deactivates the handle to the PooledConnection object and returns the
PooledConnection object to the connection pool.

ConnectionPoolDataSource provides some configuration properties to configure
a connection pool. The configuration pool properties are not set by the JDBC client,
but are implemented or augmented by the connection pool. The properties can

be set in a data source configuration. Therefore, it is not for the application itself

to change the settings, but for the administrator of the pool, who also happens to
be the developer sometimes, to do so. Connection pool properties supported by
ConnectionPoolDataSource are discussed in following table:
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Connection Pool Property Type Description

maxStatements int Maximum number of statements the pool
should keep open. 0 (zero) indicates that
statement caching is not enabled.

initialPoolSize int The initial number of connections the pool
should have at the time of creation.

minPoolSize int The minimum number of connections in the
pool. 0 (zero) indicates that connections are
created as required.

maxPoolSize int The maximum number of connections in the
connection pool. 0 indicates that there is no
maximum limit.

maxIdleTime int Maximum duration (in seconds) a connection
can be kept open without being used before
the connection is closed. 0 (zero) indicates that
there is no limit.

propertyCycle int The interval in seconds the pool should wait
before implementing the current policy defined
by the connection pool properties.

maxStatements int The maximum number of statements the pool
can keep open. 0 (zero) indicates that statement
caching is not enabled.

Setting the Environment

Before getting started, we have to install the JDeveloper 10.1.3 IDE and the MySQL
5.0 database. Download JDeveloper from: http://www.oracle.com/technology/
software/products/jdev/index.html. Download the MySQL Connector/] 5.1,
the MySQL JDBC driver that supports JDBC 4.0 specification. To install JDeveloper
extract the JDeveloper ZIP file to a directory. Log in to the MySQL database and set
the database to test. Create a database table, catalog, which we will use in a web
application. The SQL script to create the database table is listed below:

CREATE TABLE Catalog(CatalogId VARCHAR (25)
PRIMARY KEY, Journal VARCHAR (25), Publisher VARCHAR (25),
Edition VARCHAR (25), Title Varchar(45), Author Varchar (25)) ;

INSERT INTO Catalog VALUES('catalogl', 'Oracle Magazine',

'Oracle Publishing', 'Nov-Dec 2004', 'Database Resource Manager',
'Kimberly Floss') ;
INSERT INTO Catalog VALUES ('catalog2', 'Oracle Magazine',6 'Oracle
Publishing', 'Nov-Dec 2004', 'From ADF UIX to JSF', 'Jonas Jacobi');
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MySQL does not support RoWID, for which support has been added in JDBC 4.0.
Having installed the JDeveloper IDE, next we will configure a JDBC connection
in the Connections Navigator. Select the Connections tab and right-click on the
Database node to select New Database Connection.

ApplicatiunsNavig... ]ﬁCunnectinns l E] ®Star
X Y & &

ﬁﬂ Connections
E] Application Server
EI BAM Server

{3 Databass

£ Integrati Mewe Database Connection...

f1-53 Rule Eng| L Mew.. Crl-N
Ej UDDI Re Export Connections..,

-3 WebDay

Irnport Connections..,

Click on Next in Create Database Connection Wizard. In the Create Database
Connection Type window, specify a Connection Name — MySQLConnection for
example —and set Connection Type to Third Party JDBC Driver, because we will be
using MySQL database, which is a third-party database for Oracle JDeveloper and
click on Next. If a connection is to be configured with Oracle database select Oracle
(JDBC) as the Connection Type and click on Next.

Specify 3 unique name and type For the connection. The name must be a valid Java
identifier.

Connection Mame:

| My SQLConnection

Connection Type:

[Third Party JDBC Driver =

[ < Back |I [ext = || Einish |[ Cancel ]
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In the Authentication window specify Username as root (Password is not required
to be specified for a root user by default), and click on Next. In the Connection
window, we will specify the connection parameters, such as the driver name and
connection URL; click on New to specify a Driver Class. In the Register JDBC Driver
window, specify Driver Class as com.mysql.jdbc.Driver and click on Browse to select
a Library for the Driver Class. In the Select Library window, click on New to create a
new library for the MySQL Connector/] 5.1 JAR file. In the Create Library window,
specify Library Name as MySQL and click on Add Entry to add a JAR file entry

for the MySQL library. In the Select Path Entry window select mysql-connector-
java-5.1.3-rc\ mysql-connector-java-5.1.3-rc-bin.jar and click on Select. In the Create
Library window, after a Class Path entry gets added to the MySQL library, click on
OK. In the Select Library window, select the MySQL library and click on OK. In

the Register JDBC Driver window, the MySQL library gets specified in the Library
field and the mysql-connector-java-5.1.3-rc\ mysql-connector-java-5.1.3-rc-bin.jar

gets specified in the Classpath field. Now, click on OK. The Driver Class, Library,
and Classpath fields get specified in the Connection window. Specify URL as jdbc:
mysql:/ /localhost:3306/ test, and click on Next.

e

A o ST S B o P N ST T A ; !
| =3 Create Database Connection - Step 3 of 4: Connection

You need a driver name, and JDBC URL to connect using a third party JDBC driver.
Enter the class name and URL below.

Driver iClass: [com.mysql.jdbc.Driver v] l Mew, ., ] [ Edit... ]
Librarsy: | T30l | ’ Browse, .. ]
Classpath: Lymysgl-connector-java-5. 1.8 mysgl-connector-java-5. 1. 6-bin. jar !

URL:

jdbc:mysgl:fflocalhost: 3306/ kest| |

[ = Back |i Mext = I[ Einish ][ Cancel ]
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In the Test window click on Test Connection to test the connection that we have
configured. A connection is established and a success message gets output in the
Status text area. Click on Finish in the Test window. A connection configuration,
MySQLConnection, gets added to the Connections navigator.

.ﬁ.pplicatiuns Mavig. .. ]%Cmnectiuns

| 5]

X @Y

39& Connections
E:I Application Server
Ej BAM Server
Elm Database
a‘ I LConneckion
{:_:i Inkeqrakion Server
&3 Rule Engines
-3 UDDI Registry
E] WehDdY Server

The connection parameters are displayed in the structure view. To modify any of
the connection settings, double-click on the Connection node. The Edit Database
Connection window gets displayed. The connection Username, Password, Driver

Class, and URL may be modified in the Edit window.
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A database connection configured in the Connections navigator has a JNDI name
binding in the JNDI naming service provided by OC4]J. Using the JNDI name
binding, a DataSource object may be created in a J2EE application. To view, or
modify the configuration settings of the JDBC connection select Tools | Embedded
OC4]J Server Preferences in JDeveloper. In the window displayed, select Global |
Data Sources node, and to update the data-sources.xml file with the connection
defined in the Connections navigator, click on the Refresh Now button. Checkboxes
may be selected to Create data-source elements where not defined, and to Update
existing data-source elements.

- Embedded OCAJ Server Preferences sl
El--Glabal Data Sources
- Startup " . ; ’
Lse the settings below ko specify haw ta svnchronize the data-sources. xml file:
- Shukdawn
- Java Compiler Ci\I0eveloperijdevisystemioracle. j2ee. 10.1.3.41.57 embedded-ocdji configidat a-sources. xml
- J5P Container
E--applications with yaur [DE connection definitions.

B Authentication (JAZMN)

SOLUFCES

~Oraclels <Managed [
-~Example Connection P Create data-source elements where not defined®

~-Libraries Update existing data-source elements*
[] Delete unmatched data-source elements*®

* where IDE connection with name "<cann ' matches data-source with name
‘jdev-connection-<conn '

Update data-sources, xml to reflect lakest IDE connection definitions, using
2 Refresh Mow
the sbove settings:

Click Mew to create a new data source.,

| OF, | ’ Cancel
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The connection pool and data source associated with the connection configured
in the Connections navigator get listed. Select the jdev-connection-pool-
MySQLConnection node to list the connection pool properties as Property Set A
and Property Set B.

5 Ermbetien GUN Server Prefesinces '
B Glabal jdev-connection-pool-MySOLConnection < Connection Pool>
—-Skartup S b
—Shutdown f Property Set A F'Pr,oﬁcrt\;&_:;ﬁ_efg_ﬁ |

- Java Compiler

- ISP Cantainer

[ Applications

[ Authentication {JAZN)
[ Daka Sources Retry Interval:
b OracleDs <Managed Data Source
sample Connection Pool <Conne

Marne: jdev-connection-pool-MySQLCannection |

Abandoned Connection Timeaout:

[] Disable Cannection Pooling

W=CONNECCI0n-poo
- Connection Fackaory
ev-connection-managed-MyS QL
- Libt aties

Inackivity Timeouk:

Initial Limit:

Login Timeouk:

Max Conneck Atkernpts:
Max Connections:

Min Connections:

UUUHL L

4

——
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The tuning properties of the JDBC connection pool may be set in the Connection

Pool window. The different tuning attributes are listed in following table:

Tuning Attribute = Attribute Description Default Value
Abandoned Interval (seconds) after which a -1 implies that the feature is
Connection connection acquired by a user that not in effect.
Timeout has been inactive is returned to
the cache.
Retry Interval Interval (seconds) after which a failed 1
connection attempt is retried. Used
with Max Connect Attempts.
Disable Connection  Specifies if application server's False

Pooling

Inactivity Timeout

Initial Limit

Login Timeout

Max Connect
Attempts

Max Connections

Min Connections

connection pooling is to be disabled.
This attribute is available because
some drivers provide connection
pooling inside the driver.

The number of seconds of inactivity
after which an unused connection is
removed from the pool.

The initial number of connections
in the connection pool. If value is
greater than 0, the specified number
of connections are pre-created and
available in the connection cache,
thus reducing the time required to
build the cache to its optimal size.

The number of seconds after which a
login attempt is timed out. 0 implies
that the system timeout value is used.
If a system timeout is not defined, a
login attempt is not timed out.

The maximum number of connection
attempts to a database. Used in
conjunction with retry interval.

The maximum number of available
database connections in the
connection pool. A value of 0 or less
implies that there is no maximum
limit.

The minimum number of database
connections in the connection pool.

Inactivity Timeout

[56]




Chapter 2

Select Property Set B to specify additional connection pool properties.

| = Embedded OCAJ Server Preferences [==]
B Global jdev-connection-pool-MySQLConnection < Connection Pool:
- SEAFELP e ——
e Shukdavn f.Pﬁfngft}{Se_t_ & rPropertv SetB |

- Java Compiler N ot et o l:l
- 18P Cankainer UESSEtlEs S AL
B Applications Property Check Interval: l:l
[ Authenkication {JAZM)
[ Diaka Sources Time To Live Timeout: l:l
-OracleDs <Managed Data Source
Used Connection Wait Timeout: l:l

-Example Connection Pool <Conne
[] validate Connections

e -ronnection-managed-fySQL Yalidate Connection Statements: |
- ibraries

[»

H (0] 4 I [ Cancel ]

The connection pool properties in Property Set B are discussed in the following table:

Property Description Default Value
Num Cached Specifies the maximum number of prepared and 0
Statements callable statements that should be cached for each

connection in each connection pool. Statement
caching increases system performance. A value
greater than 0 enables statement caching.

Property Check Specifies the time interval (seconds) after which 900
Interval property values are checked for new values, and

time out limits are implemented.
Time to Live Specifies the maximum number of seconds a used -1
Timeout connection may be active, after which it is closed

and returned to the connection pool. -1 indicates
that the feature is not enabled.
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Property Description Default Value
Used Connection Number of seconds for which a used connection 60
Wait Timeout remains unused before being returned to the

connection pool. Only applies if the maximum

numbers of connections that a connection pool

may cache have been acquired by clients, and a
client requests a connection.

Validate Specifies if connections are to be validated, when False

Connections given to a client. Used in conjunction with Validate
Connection Statements.

Validate Specifies the SQL statements used to validate None

Connection connections before being acquired by a client.

Statements

The Connection Factory node specifies the Factory Class, User name, Password,
Login Timeout, and connection URL. The factory class must implement one of the
following interfaces: java.sql.Driver, javax.sgl.DataSource, javax.sql.
ConnectionPoolDataSource, javax.sqgl.XADataSource.

=5 Embedded OCAJ Server Preferences for JDBC4App. =
E-Global Connection Factory
------ Startup
------ Shutdown Eactory Class: |com.mysql.jdbc.Driver |
------ Java Compiler
------ 5P Conkainer User: |r00t |

[ Applications
B~ duthentication (JAZN) Password: | |

G [?ata Prees Login Timeout: l:l
- OracleDs <Managed [

xample Connection P | R) |jdbc:mysql:,I',I'Iocalhost:SSDﬁ,l'test |

dev-connection-paal-

e Connzction Factol
jdev-connection-mang

------ Libraries

B Current Workspace (JDECHAp

H oK I ’ Cancel
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The Managed DataSource node specifies the managed data sources associated with
the connection, and which are data sources managed by the OC4J. A managed data
source is an OC4J implementation of the javax.sqgl.DataSource interface that
wraps a JDBC driver class, or data source class. Even if the factory class does not
implement the javax.sql.DataSource interface, the OC4J implementation of the
factory class implements the javax.sql.DataSource interface. A managed data
source supports connection caching, global transaction management, and error
handling, all provided by the OC4J. A managed data source is associated with a
connection pool, and thus has the advantage of being able to specify the tuning
parameters. The JNDI Name of the data source is specified in the managed data
source window. The JNDI Name is in the jdbc/MySQLConnectionDS format,

with MySQLConnection being the connection name configured in the

Connections navigator.

=5 Embedded OC4) Server Preferences ' '
E--Global jdev-connection-managed-MySOLConnection <Managed D...
- Skartup
- Shukdown Marne: | jdev-connection-ranaged-MySQLConnection |
- Java Compiler
--15P Containet Connection Poal Marme: |jdev-connection-pooI-MySQLConnection |

- applications

[~ Authentication (JAZN)

E}--Data Sources

feOracleDs «<Managed Data Source
-Example Connection Pool <Conne Fassword: | |

ev-connection-pook-MySQLCann
] 'l.|:|rlI'IE!Etll:lrl'rl'l-il—l-i']':"

-Libraries Transaction Level: () Global () Local (@) Undefined

INDT Mame: [ty seLConnectionDs |

Lser: | |

Conneckion Fackory

I [»

u [0]'4 I ’ Cancel
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A connection MySQLConnection in the Connections navigator is available as a

data source with the JNDI Name binding jdbc/MySQLConnectionDS. To obtain

a connection from the data source, add a resource-ref element to the web
application in which a connection is to be obtained. In a Servlet or JSP application, a
connection may be obtained with the data source JNDI Name.

InitialContext initialContext = new InitialContext () ;
javax.sqgl.DataSource ds = (javax.sqgl.DataSource)
initialContext.lookup ("java:comp/env/jdbc/MySQLConnectionDS") ;
java.sqgl.Connection conn = ds.getConnection() ;

JavaEE 5 defines annotations to support resource injection. Resource injection is the
injection of external resources, such as a data source in a JEE 5 application using
the javax.annotation.Resource annotation. JDeveloper 11 will support resource
injection with annotations to obtain a handle of a data source. For example, define a
catalogDs resource of the javax.sqgl.DataSource type, as shown below:

private @Resource DataSource catalogDS;

The catalogbs field of type javax.sql.DataSource is annotated with the
@Resource annotation. JNDI lookup is not required with resource injection, and the
DataSource resource is also not defined in the web.xm1 deployment descriptor.

JDBC Configuration Errors

You might get errors while configuring a JDBC connection. If you are using MySQL,
and the connection URL is incorrect, or the MySQL database is not running, the
following error message is generated:

Communications link failure

If you are using Oracle database, some possible connection configuration errors are
listed below:

IO exception: The Network Adapter could not establish the connection

IO exception: Connection refused

The The Network Adapter could not establish the connection exception is caused by one or
more of the following configuration errors:

1. The database host name, port number, or database instance name is wrong.

2. The database TNSListener has not been started. The TNSListener may be
started with the 1snrct1 utility.

C:\>lsnrctl start
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The Connection refused exception is caused by one or more of the following
configuration errors:

The database SID specified is incorrect.

2. The database instance has not been started. To start the database instance
connect to SQL*Plus as SYSDBA.

C:\>sqlplus SYS/<pwd> AS SYSDBA

At the SQL prompt, start the database instance with the startup command.

SQL>startup

Creating a Managed Data Source

In the previous section, a JDBC connection was obtained in the Connections
navigator. A corresponding JNDI managed data source becomes available for the
Connections navigator connection. A data source object is configured with a JNDI
Name binding in the OC4]J server integrated with JDeveloper. A data source may
also be configured in the Embedded OC4J Server Preferences window directly,

or may be configured declaratively by modifying the data-sources.xml file. We
will discuss each of these methods for creating a data source. A data source may be
configured at the Global level or the Current Workspace level. A Global data source
is available to all applications while a Current Workspace data source is available
only in the current workspace. To create a new Global data source, select Tools |
Embedded OC4J Preferences and select the Global | Data Sources node, and click
on the New button.

\-} Embedded OC4] Server Preferences ; )

- Global Data Sources
- Startup

Use the settings below to specify how to synchronize the data-sources.xml file:

C:\IDeveloperijdevisystemioracle. j2ee. 10.1.3.41.57\embedded-oc4jiconfig\data-sources. xml

- fipplications with your IDE connection definitions .
Authentication (JAZH)

Create data-source elements where not defined™
Update existing data-source elements*
[[] Delete unmatched data-source elements*

#where IDE connection with name '<conn = matches data-source with name
‘jdev-connection- <conn ='

Update data-sources.xml bo reflect latest IDE connection definitions, using
Refresh Mo
the above settings: et

Click Mew ko create a new data source,

=
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Before we are able to configure a managed data source, we need to configure a
connection pool. In the Create Data Source window select Transaction Level as
Connection Pool, specify a connection pool name, and click on the OK button.

oo werm e —— i
&'Crﬁte Data Source - |
Transaction Level: @ Conneckion Pool (::I Managed Data Source (::I Mative Data Source
Mame: | MySOLConneckionPoaol |
o [ e ]

A new connection pool gets created and its tuning properties may be set, as
required. In the Connection Factory window, specify a Factory Class, User name,
Password, Login Timeout, and connection URL. The Factory Class is required

to implement one of the following interfaces: java.sqgl.Driver, javax.sql.
DataSource, javax.sql.ConnectionPoolDataSource, javax.sql.XADataSource.
The Factory Class for a MySQL managed data source can be a MySQL class

that implements the javax.sqgl.DataSource interface, for example the com.
mysql.jdbc.jdbc2.optional. MysqlDataSource and com.mysql.jdbc.jdbc2.optional.
MysqlConnectionPoolDataSource classes, or it can be a class that implements

the java.sql.Driver interface, for example the com.mysql.jdbc.Driver class.
Whether a class implementing the java.sql.Driver interface is used, or a class
implementing the javax.sql.DataSource interface is used, the OC4]J server
wraps the class and provides an implementation of the javax.sql.DataSource
interface. We will use the data source class com.mysql.jdbc.jdbc2.optional.
MysqlConnectionPoolDataSource. A Password is not required for a root user, by
default. Specify the connection URL as jdbc:mysql:/ /localhost:3306/ test. Click on
OK to configure the connection pool.
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 Embedded OCA) Server Preferences for JDECAApp =
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G- Authentication {JAZM)

Data Sources

-jdev-connection-poal-

-jdev-connection-mang

- MySQLConneckionPo

Connection Factol

L..Libraries

u ok, I ’ Cancel l

Create a data source by selecting the Global | Data Sources node, and click on New,
as we did for creating a Connection Pool. In the Create Data Source window, select
Transaction Level as Managed Data Source, specify a data source Name and click on
OK. A data source may also be configured as a Native Data Source. The difference
between a Managed Data Source and a Native Data Source is that the OC4]J server
does not wrap a Native Data Source. The OC4]J server does not provide connection
caching for a Native Data Source. A Native Data Source does not support global/
distributed transactions. A distributed transaction is a transaction that spans over
multiple database servers. If a Native Data Source is to be configured, specify a data
source class that implements the javax.sqgl.DataSource interface. A Connection
Pool is not to be configured for a Native Data Source.

& |
e R —
=5 Create Data Source

Transaction Level; O Connection Pool @ Managed Data Source O Mative [aka Source
Mame: | MySQLDataSoUrce| |

T
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A new Managed Data Source gets added. Specify the Connection Pool Name with
which the data source is to be associated as the Connection Pool that we configured
earlier. Specify a JNDI Name, User name, Password, Login Timeout, Transaction
Level, and click on OK.

-3 Embedded OCH) Server Preferences sl
- Global MySOLDataSource <Managed Data Source>
------ Startup
------ Shutdown Hlammne: | MySQLDakaS0UrCE
------ Java Compiler
...... 15P Container Connection Pool Mame: |MySQLCDnnecti0nP00l

[ Applications

[ Athentication (JAZM)
[}--Data Sources

- OracleDs <Managed [
wample Connection F Password: |

User: |root

[} jdev-connection-paal-

jden-connection-mang Login Timeaout:

MySOLConnectionPoo

DRy | Transaction Level: @ (O Local (O) Undefined

|
|
INDI Hame: [idbeimysLDs |
|
|

|
H 0K I [ Cancel ]

A Managed Data Source gets configured and updates the data-sources.xml file
using the Refresh button. A Managed Data Source may also be created declaratively
by modifying the data-sources.xml configuration file directly in the directory:
C:\JDeveloper)\jdev\system\ oracle.j2ee.10.1.3.nn.nn\ embedded-oc4j\ config.
<JDeveloperl0.1.3> is the directory in which JDeveloper is installed. Add a
managed-data-source element to the data-sources.xml file specifying the
configuration of the DataSource object. The managed-data-source element includes
the data source class used to obtain a DataSource object. The managed-data-source
element for configuring a data source, MySQLDataSource, with the MysQL database,
using jndi-name jdbc/MySQLDataSource, is listed below:

<managed-data-source name='MySQLDataSource'
connection-pool-name='MySQL Connection Pool'
jndi-name="'jdbc/MySQLDataSource'/>
<connection-pool name='MySQL Connection Pool'>
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<connection-factory factory-class='com.mysqgl.jdbc.jdbc2.optional.
MysglConnectionPoolDataSource'

user="'root'
password=""

url="jdbc:mysqgl://localhost:3306/test">
</connection-factorys>

</connection-pools>

The elements in the data-sources.xml file are based on the XML Schema
http://www.oracle.com/technology/oracleas/schema/data-sources-10_
1.xsd. The root element is data-sources, and the data-sources element has

one or more managed-data-source, connection-pool, and native-data-source
elements. The managed-data-source element has the following attributes: name,
user, password, login-timeout, tx-level, schema, connection-pool-name, and
jndi-name. Each managed-data-source element is associated with a connection
pool, which is specified in the connection-pool element. A connection-pool
element has a connection-factory sub-element and attributes, which are discussed

in following table:

Element Description Default Value
name Connection pool name. -1
min-connections Minimum number of connections in the 0
connection pool.
max-connections Maximum number of open connections in a 0
connection pool. Value of 0 or less indicates that
there is no maximum limit.
initial-limit Initial number of connections in the connection 0
pool when created or reinitialized. Specifying an
initial size of connection pool reduces ramp-up
time to an optimal size.
used-connection- When a connection pool has a maximum number 60
wait-timeout of connections and all the connections in the pool
are being used, the connection pool waits for the
specified time for a client to release a connection
to the connection pool.
inactivity-timeout =~ When a connection in a connection pool has 60
been inactive for the inactivity timeout period (in
seconds), the connection is removed.
login-timeout Specifies the amount of time (in seconds), a data 0

source waits to establish a connection with the
database. A value of 0 specifies the default system
timeout.
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Element Description Default Value
connection-retry- Specifies the interval (in seconds) to wait before 1
interval retrying a connection with the database.
max-connect- Specifies the number of times to retry to connect 3
attempts to a database.
validate- If set to true, this validates a connection with the False
connection database, when a connection is given to a client,
using the SQL statement specified in the validate-
connection-statement attribute.
validate- Statement runs when a connection is given to a None
connection- client from the connection pool.
statement
num-cached- Specifies the maximum number of statements that 0
statements are cached for a connection. A value greater than 0
enables statement caching.
time-to-live- Not enabled by default, this element specifies the -1
timeout maximum time (in seconds) a used connection
may be active before being closed and returned
to the connection pool. The statement handles are
also closed, when a connection is closed.
abandoned- Supported with Oracle database only and -1
connection-timeout not enabled by default, this element specifies
inactivity timeout for used connections.
disable-server- Disables application server's connection False
connection-pooling  pooling. The element is used with JDBC drivers
that support connection pooling inside the
driver. With Oracle JDBC driver using Implicit
Connection Cache, its value is not used.
property-check- Used with Oracle database only. This element 900
interval specifies the time interval (in seconds), after which
the time-outs are applied.
lower-threshold- The lower threshold limit on the connection limit. ~ 20%

limit

Defaults to 20%.

If a native data source is used, connection caching is performed mainly
programmatically. The oracleDataSource provides connection caching using
the methods getConnectionCacheName (), setConnectionCacheName (Stri
ng cacheName), getConnectionCacheProperties (), and setConnectionCa
cheProperties (java.util.Properties cp). Alternatively, the connection
cache manager class OracleConnectionCacheManager may be used to specify
connection caching. The OracleConnectionCacheManager class provides the
getCacheManagerInstance (), createCache (String cacheName,

javax.sqgl.DataSource ds,

Properties cacheProperties),
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createCache (javax.sqgl.DataSource ds, Properties cacheProperties),
removeCache (String cacheName, int mode), refreshCache (String

cacheName, int mode), and getCacheProperties (String cacheName) methods,
to configure the connection cache. With a native data source, declarative connection
caching may also be specified in the native-data-source element in the
data-sources.xnl file with the property elements. The connection cache properties
that may be specified in a native data source are discussed in the following table:

Connection Cache Property Type Description

connectionCacheName String Cache Name.

connectionCachingEnabled Boolean  Specifies if implicit connection caching is
enabled.

fastConnectionFailoverEnabled =~ Boolean  Specifies if fast connection failover is
enabled. Implicit connection caching should
also be enabled to enable fast connection
failover. Fast connection failover provides
load balancing of available connections in
the connection cache. Moreover, invalid
connections are closed with fast
connection failover.

The Managed Data Source is the preferred data source as the connection pooling is
implemented by the OC4] server, and the developer does not have to implement the
connection pooling. In the next section, we will develop a web application to retrieve
data from MySQL database. Delete the managed data source, MySQLDataSource,
and the connection pool, MySQLConnectionPool configured in this section by
selecting the managed data source/connection pool in the Tools | Embedded OC4]
Server Preferences window and by selecting the Delete button. Update the
data-sources.xml configuration file using the Refresh Now button

Connecting to a Database from a Web
Application

If a Java application is used to connect to a database, a JDBC connection may be
obtained using the getConnection () method of the briverManager class. If a JDBC
connection is to be obtained in a web application, a data source with a JNDI naming
service binding must be configured in an application server, such as the OC4]
embedded in JDeveloper IDE. The data source object configured in data-sources.
xml may be used in a Servlet or JSP in JDeveloper. In this section, we will connect

to MySQL database using the managed data source we configured in the previous
section. First, we need to create a project in JDeveloper with File | New. In the New
Gallery window, select General | Applications in Categories and Application in
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Items and click on OK. Specify the Application Name in the Create Application
window and click on the OK button. Specify the Project Name in the Create
Project window and click on the OK button. A new project is added to the
Applications Navigator.

.ﬁ.pplicatiuns... lﬂﬂ&unnectiuns ] =]
RREQEE MmO
Applications

==

E-{52] 10BC4

In the Applications Navigator window right-click on the Project node and select

New. In the New Gallery window, select Web Tier | JSP in Categories, and JSP in
Items, and click on OK.

Eilter By: | &l Technologies =

Cakegories: Ikems:

E-Business Tier J5P Segment (1.2 Fragment)
J5P Tag File

J5P Tag File Segment

“ JSP Tag Library

E-Database Tier
---Integration Tier
E}-Web Tier

: -Applet
HTML

-J5F
-Portlets
-Servlets
t-Skruts

Description:

Launches the Create ISP wizard, in which vou create a new skeleton J5P ¢ jsp or | jspi)
file:,

Tao enable this option, wou must select a project or a file within a project in the
Application Mavigator,

——
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The Create JSP Wizard gets started. In the Web Application window, select J2EE 1.4
as the J2EE version and click on Next. In the JSP File window, specify a File Name
and click on Next.

Enter the name, directory, and choose a bype for the J5P.

File Mame:
| MvSQLDataSourceljsp |

Direckaory Marme:

|C:'|,JDE'u'el|:||:|er'|,ju:IE'u"|,mywu:nrk'l,JDBC4.¢\pp'|,JDBC4'|,puinc_htmI |[ Browse. .. l

Tvpe:
(3) 15 Page (*.jsp)

A 13P page is a kext-based document that describes how to process a reguest to
create a response.

() J5F Document: (*.jspx)

& 15P document is an xml representation of 5 J5P page.

[ < Back |I Mexk = I’ Finish ]’ Cancel ]

Select the default settings in the Error Page Options window, if an error page is not
to be used to handle unhandled exceptions. If an error page is to be used to handle
unhandled exceptions, select Use an Error Page and click on the Next button. Select
the Default Settings in the Tag Libraries window as we will not be using any tag
libraries in this chapter, and click on Next. Select the Default Settings in the HTML
Options window, with the the HTML Version being 4.0.1 Transitional, and click

on Next.
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On clicking finish in the Finish window, a JSP gets added to the project. To the
web.xml file, add a resource-ref element in the Managed Data Source.

5+ Oracle J : . C\Developer\jdevimyworkUDBCAApp\DBCA public =B [
File  Edit Miew Search Mavigate Run  Debug  Source  Refactor  Versioning  Tools  Mindow  Help

RoEd 0-0 9C XEED 44 Alidw- >- - PEWABIES BE

Eweb.xml - Struckure

£ 5

4% web-app - 2.4

4% session-tonfig
@ mime-mapping - html
[+ Arnie-rmapping - Ext

----- 4P resource-ref - jdbc/MySOLCoNnectionDd

= i me -mappi ng:

E!E <resource-ref:

Source | History I 4 |

Applications.‘. IWCDnnections ] E] @Start Page MySQLDataSource.jsp [_@web.xml i ,E] ﬁ@mponents E]
a @ @ Eﬂ E m E s Q—g ;<?xm1 werzion = '1.0' encoding = 'windows-1Z52'2> -- ‘web Application -
@ Applications = meh;xp x‘f‘l:?::jr :“p:;""‘"‘"i"‘;Siorgfznilf?fsi}_lem:f [y Pointer =l
-] J0BC4App ; SCI-:‘lp io _mp ¥ web.xml file for Web Applicati @ coriertparar
E‘--- DRC4 = <gesgion-config: e
£ web Cortent 1 <session-timeout>35< /session-timeout: 4§ distributable
&3 Wes-INF ! </session-config: &P sib-local-ref
[8] web i = NS MOBE LI . &P ejb-ref
H <extensionrhtml</extension-
<mime-type: text/hrul< mine-type> €5 env-entry =
<L /M me -mappi n- .

<extension:txt{ /extension-
<mime-type>rtext/plaind /mime-type:
< /M Mee -Mappi ney-

: <res-ref-name>]dbc/MySQLConnectionhS< /res-ref-name>
| <res-type>javax.sqgl.DataSourced fres-types

. <res-auth-Container</res-auth-

1</resource-ref>

BRweh xmi .. _[:]

loadEncoding

| [+]

[T

C:l IDevelopertijdevimyworkl JDEC4App| IDBC 4 public_htmlyWEB-INFiweb, xml

[Elrunning: Embedded 0C41 Server - Log &)
Messages [ Running: Embedded 043 Server ] E]T E]

Ling 13 Colurn 42 Insert

Windows: CRJLF | ml Editing

The res-ref-name specifies the JNDI name of the Managed Data Source. The
resource-ref element is listed below:

<resource-ref>

<res-ref-name>jdbc/MySQLConnectionDS</res-ref-name>
<res-type>javax.sql.DataSource</res-type>
<res-auth>Container</res-auths>

</resource-ref>

We also need to copy mysqgl-connector-java-5.1.3-rc-bin.jar to the
C:\JDeveloper\j2ee\home\applib directory, which adds the MySQL Connector/]

JDBC 4.0 driver to the runtime class path of the web application.
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Setting J2SE Version to JDK 6.0

JDBC 4.0 driver requires JDK 6.0. Therefore, we have to set the J2SE version for the
JDBC4 project to J2SE 6.0. Select the Project node in the Applications Navigator
and select Tools | Project Properties. In the Project Properties window, select the
Libraries node. Click on the Change button for the J2SE Version field. In the Edit
J2SE Definition window, click New.

= Edit J25E Definition

J25E Executable:
J25E Mame:

I | ERAN
E}B Extension
il 1.5.0_06 (Default)

a4 J | Cancel
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In the Create J2SE window, click on Browse to select a JDK 6.0 java.exe executable
file. Specify a J2SE Name, and click on OK. A new J2SE Definition gets created in the
Edit J2SE Definition window. Select the J2SE6.0 definition and click on OK.

=5 Edit J2SE Definition ==k
E}IE} Project 125E Executable: | lest davaljdkl .6.0_04bintjava exe |[ Erowse. .,
JZ5E6.0
L& um 2 12SE Name:  |J25E6.0
ser
m 150 06 InstallfUpdate ©I¥Min target J25E: Install

=] 53 Extension E}E Class Path:
‘] 1.5.0_06 (Default) bC1\Program Files) Javaljdkl .6.0_D#jrelliblresources. jar

E—-----C:\,Program FilesJavaljdkl.6.0_04jrellibhrt. jar

: -~ \Program FilesiJavaljdkl .6, 0_04jre\liblsunrsasign. jar

Lt Program Files) Javaljdkl 6.0 _04hjrelibljsse. jar

%-----C:\,Program FilesiJavaljdkl .6, 0_04jrellibljce. jar

é—-----C:'l,Program Files\Javaljdkl.6.0_04 jredliblcharsets, jar

‘e Program FilesJavaljdkl 6,0_044jretclasses ;‘I‘
I'_—'}%g Source Path: f=_ :
¢ beciiProgram FilestJavaljdkd 6.0_0dhsre.zip :lr

E}%E Dot Path:
Lehbbpiffiava.sun.comfiZse1 5 /docs apif

[ e, ][ Load Di... ” Remove

[0]'4 ] [ Cancel

Click on OK in the Project Properties window.

Developing and Running JSP

Next, we will obtain a JDBC connection in the MySQLDataSource JSP, using

the Managed Data Source configured in the previous section. The OC4] server
embedded in JDeveloper 10.1.3 does not support JDBC 4.0. Therefore, we will not be
able to use the JDBC 4.0 features in the web application. Most of the J2EE application
servers such as WebLogic server, JBoss server, and WebSphere server do not support
JDBC 4.0. Sun Java System Application Server 9.1 is the only application server that
supports JDBC 4.0.

However, we will use the JDBC 4.0 driver and the JDBC 4.0 features may be used
with an application server that supports JDBC 4.0. Copy the MySQL JDBC 4.0 JAR
file to the <dDeveloper>\j2ee\home\applib directory, <dDevelopers> being the
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JDeveloper installation directory. All that is required for a developer to use JDBC 4.0
is an application server that supports the JDBC 4.0 driver. In the MySQLDataSource
JSP, create a DataSource object from the Managed Data Source that we configured
earlier. First, we have to create an InitialContext object and then create a javax.
sql.DataSource object using the lookup () method to look up the data source
resource, which is specified in the web.xm1 file as an external resource using the
resource-ref element. We have to prefix the JNDI name jdbc/MySQLDS with the
JNDI context java: comp/env. For a tutorial on JNDI Naming, refer to the JNDI
Tutorial: http://java.sun.com/products/jndi/tutorial/.

InitialContext initialContext = new InitialContext () ;

javax.sqgl.DataSource ds = (javax.sgl.DataSource) initialContext.
lookup ("java:comp/env/jdbc/MySQLConnectionDS") ;

Obtain a JDBC connection from the DataSource object, using the
getConnection () method.

java.sqgl.Connection connection = ds.getConnection() ;

Run an SQL query and create an HTML table from the result set of the query. Create
a Statement object from the Connection object using the createStatement ()
method. Run an SQL query using the executeQuery () method of the statement
object. Iterate over the result set and retrieve column values from the result set rows,
to create an HTML table. Close the Resultset object, the Statement object, and the
Connection object using the close () method, which is defined for each of these
interfaces. The MySQLDataSource. jsp is listed below:

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page language="java" import="java.sqgl.*, javax.naming.*, javax.
sgl.*" %>
<%

InitialContext initialContext = new InitialContext () ;
javax.sqgl.DataSource ds = (javax.sqgl.DataSource)
initialContext.lookup ("java:comp/env/jdbc/MySQLDS") ;
java.sqgl.Connection connection = ds.getConnection() ;

Statement stmt=connection.createStatement () ;

ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;
%>
<table border="1" cellspacing="0">

<tr>

<th>CatalogId</th>

<th>Journal</th>

<th>Publisher</th>

<ths>Edition</th>

<th>Title</th>

<th>Author</th>

</tr>

°
<3
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while (resultSet.next())
{

%>

<tr>
<td><%out.println(resultSet.getString (1)) ;%></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
<td><%out.println(resultSet.getString(4)) ;%></td>
<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%$></td>
</tr>

<%
}

%>

</table>

<%

resultSet.close () ;

stmt.close () ;

if (!connection.isClosed())

connection.close () ;

o
s>

Run the JSP, by right-clicking on the JSP node in the Applications Navigator and
selecting Run.

> Oracle JDeveloper pp.jws : JDBCA jpr
File  Edit Miew 3Search Mavigate Bun  Debug Refactor ‘ersioning Tools Window Help
i@ 0-9- 9O YEERh /4 ARMw- - F-DEEIEENETI
A_pphcatinns... !ﬂicannections ] 2| | @start Page MySQLDataSource‘jsp r wieh, ] [4]»[=] 5 components =
@ @ @ Eﬁ B m o s J}s EI?(‘%@ page contentType="text/html;charset=windof = |9| 5P |
=l Applications E:‘@ page language="java” import="Jjava.sql.®, Iy Fointer =
e — %
IDBC44 | Attribute
= @ JDBE‘: iInitialContext initialContext = mew InitialCo E
E|I2I Weh Content EDataSource ds = (DataSource) DiBUdV
- WEB-INF initialContext.lockup ("java: comp/env/jdbe /My &1 Declaration —
[T @ web,xml E;iv:' SQlécoﬁiCtmn szectlnnt=sis;getcz??ec 4% Element
|dtatement stmt=connection,createStatement():
My3QLDataSourcedsn i
= Cpen t=stut. executeuery|“Select ELExprassion
Ty cellspacing="0"> «E Expression
x Delete Delete |
[% Falback =
Reformat L b
— Goto Page Definition MySOLDat...
EMVSQLDataSDUrce.jsp-Structure @ 23 @ y50LD E]
Make Ctrl+Shift-F9
Rebuild AAtEShittES loadEnc. .. |UTF-&
saveEnc... UTF-3
S Debug
Compare With ]
Replace With 4 et il
Bl <tr:
| <tdr<¥out.printlniresultet. getdtring (1)) ;%<
l<tdr<sout.printlniresultSet. getdtring (2) ) 24=<—
[ A P TV Py . iz esne |0 |l0adEncoding
| Source | Design Design | Source | History [4] » [ |
- Opened nodes (17); Saved nodes(7) | ‘? ¥ml Editing
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The output from the JSP gets displayed in the default browser:

Catalogld| Journal Publisher Edition Title Author
sataloei Oracle Oracle Nov-Dec  |Database Resource Kimberhy
& Magazine Publishing 2004 Manager Floss
Oracle Oracle MNov-Dec .
catalog2 M i Publishing 2004 From ADF UIX to JSF |Jonas Jacobi

JDBC 4.0 Version

The OC4] embedded in JDeveloper 10g does not support JDBC 4.0. When support
gets added for JDBC 4.0, JDBC 4.0's features may be added to the JSP web application
that we have developed in the previous section. Provision to set client info properties
on the Connection object is a new feature in JDBC 4.0. Client info properties may

be set using the setClientInfoProperty () method of the connection object. Set
client info properties ApplicationName, ClientUser, and ClientHostname

as follows:

connection.setClientInfo ("ApplicationName", "DataDirectApp") ;
connection.setClientInfo ("ClientUser", "DataDirect") ;
connection.setClientInfo("ClientHostname", "DataDirectHost") ;

If the database supports statement caching, we can set statement pooling to

true. To find out whether the database supports statement pooling create a
DatabaseMetaData object. Using the supportsStatementPooling () method test
if the database supports statement pooling. If the database supports statement
pooling check if the statement is poolable using the isPoolable () method. If
the statement object is poolable, set the Statement object to poolable using the
setPoolable () method:

DatabaseMetaData metaData=connection.getMetaDatal() ;
if (metaData.supportsStatementPooling())
{
if (stmt.isPoolable())
stmt.setPoolable (true) ;

}
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We may use support for the wrapper pattern with the wrapper interface, which is
extended by the Statement interface. Oracle's extensions to the JDBC API provide an
OracleStatement interface that extends the statement interface. Using the wrapper
pattern create an object of type Oraclestatement type. First we need to check if the
Statement object is a wrapper for the oracle.jdbc.OracleStatement using the
isWrapperFor () method. Subsequently create an object of type OracleStatement
type using the unwrap () method:

OracleStatement oracleStmt=null;
Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class))

{

oracleStmt = (OracleStatement)stmt.unwrap (class);

}

The oraclestatement object may be used to set column types for different columns
to be fetched from the database, using the defineColumnType () method. Also, the
number of rows to be prefetched may be set, using the setRowPrefetch () method.

If the database supports ROWID of SQL type, we may add a column for the ROWID
value of a row in the result set. A ROWID column value may be retrieved as a java.
sql.RowId object using the getRowId () method. Oracle database 10g supports the
ROWID data type. Therefore, modify the SELECT query to add a column for the
ROWID pseudocolumn.

ResultSet resultSet= oracleStmt.executeQuery ("Select ROWID, CATALOGID,
JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from Catalog") ;

We also have to add a column of type RowID to the HTML table created from the
result set. A ROWID column value is retrieved from a ResultSet object using the
getRowId () method. The RowId object may be converted to a String value using the
toString () method:

<%$out.println(resultSet.getRowId ("ROWID") .toString()) ;%>

Enhanced support for chained exceptions in the SQLException interface may be
used in the JSP web application. We need to specify an errorpage in the input.jsp
for error handling:

<%@ page errorPage="errorpage.jsp" %>
In the errorpage . jsp, the enhanced for-each loop is used to retrieve the chained
exceptions and chained causes.

<%@ page isErrorPage="true" %>
<%

for (Throwable e : exception )
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{

out.println ("Error encountered: " + e);

}

>

o\°

The JDBC 4.0 version of the input . jsp, which may run in JDeveloper when supports
get added for JDBC 4.0 in the OC4] server, is listed below:

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page language="java" import="java.sqgl.*, javax.naming.*, javax.
sgl.*,oracle.jdbc.*" %>
<%@ page errorPage="errorpage.jsp" %>
<%
InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)
initialContext.lookup ("java:comp/env/jdbc/OracleDS") ;
java.sqgl.Connection connection = ds.getConnection() ;
connection.setClientInfo ("ApplicationName", "DataDirectApp") ;
connection.setClientInfo("ClientUser", "DataDirect") ;
connection.setClientInfo("ClientHostname", "DataDirectHost") ;
Statement stmt=connection.createStatement () ;
DatabaseMetaData metaData=connection.getMetaDatal() ;
if (metaData.supportsStatementPooling())
{
if (stmt.isPoolable())
stmt .setPoolable (true) ;
}
OracleStatement oracleStmt=null;
Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class))
{
oracleStmt = (OracleStatement)stmt.unwrap (class);
oracleStmt.defineColumnType (1, OracleTypes.VARCHAR

oracleStmt.defineColumnType (2, OracleTypes.VARCHAR) ;
, OracleTypes.VARCHAR

I

I

)
)
)
, OracleTypes.VARCHAR) ;
)
)
)

oracleStmt.defineColumnType (3
4
5, OracleTypes.VARCHAR
6
7

oracleStmt.defineColumnType

I

oracleStmt.defineColumnType

oracleStmt.defineColumnType (6, OracleTypes.VARCHAR) ;

, OracleTypes.VARCHAR

I

oracleStmt.defineColumnType
oracleStmt.setRowPrefetch(2) ;
}

ResultSet resultSet=oracleStmt.executeQuery ("Select ROWID, CATALOGID,
JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from Catalog") ;

o
s>

<table border="1" cellspacing="0">
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<tr>

<th>Row Id</th>
<th>Catalog Id</th>
<th>Journal</th>
<th>Publisher</th>
<th>Edition</th>
<th>Title</th>
<th>Author</th>
</tr>

<%

while (resultSet.next())

{

)
>

<tr>
<td><%out.println(resultSet.getRowId ("ROWID") .toString()) ;%></td>
<td><%out.println(resultSet.getString (1)) ;%></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
<td><%out.println(resultSet.getString(4)) ;%></td>
<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%$></td>
</tr>

<%
}

%>

</table>

<%

resultSet.close () ;

oracleStmt.close () ;

if (!connection.isClosed())
connection.close() ;

o\°

>

Summary

JDeveloper IDE provides a built-in Connections navigator to configure a connection
with any relational database for which a JDBC driver is available. A connection
configured in the Connections navigator is also available as a data source. In this
chapter, we have configured a JDBC connection in JDeveloper with MySQL database
using the MySQL Connector/] 5.1 JDBC 4.0 driver. We also created a managed

data source in the OC4] embedded in JDeveloper and used the data source in a web
application. Subsequently, we discussed the JDBC 4.0 version of the web application.
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JSP 1.1 and the later versions of JSP support reusable modules called custom actions.
A custom action is invoked with a custom tag in a JSP page. A collection of custom
tags is called a tag library. Various SQL tag libraries are available for accessing a
database. The JavaServer Pages Standard Tag Library (JSTL) is a tag library, which
provides SQL tags for accessing a database. JSTL 1.1 requires a JSP container that
supports Servlet specification 2.4 and JSP specification 2.0. In this chapter, we will
discuss the JSTL SQL tag library and develop a JSTL SQL tag library application

in JDeveloper 10.1.3 with embedded OC4], which supports Servlet 2.4 and JSP 2.0
specifications. The JSTL SQL tag library was created before JDBC 4.0 specification
became available. If you are using the JDBC 4.0 driver with JDK 6.0, you would still
be able to use the JSTL SQL tag library. We will be using JDBC 4.0 with JDK 6.0 for
accessing the Oracle database using the JSTL SQL tag library. First, let us discuss the
JSTL SQL tag library tags.

Overview of JSTL SQL and Core Tags

The JSTL SQL tag library provides various tags for accessing a database, creating a
database table, updating, deleting, and querying a database. The SQL tag library URI
is: http://java.sun.com/jsp/jstl/sql. The syntax for including the JSTL SQL tag
library in a JSP page is the taglib directive shown below. The URI is used to define
a namespace for the tag library, which avoids conflicts that could occur if another tag
library with similar names for their tags is used on the same JSP page.

<%@ taglib prefix="sqgl" uri=" http://java.sun.com/jsp/jstl/sql" %>

The different tags in the JSTL SQL tag library are discussed in the following table. All
the tag attributes in the table are of java.lang.String type, unless specified to be of
another type. Attributes are not required, unless specified to be required.
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Tag Name Description Attributes
transaction Creates a transaction in which a dataSource- Specifies a data
group of SQL statements are run. source, which is either a relative
Establishes a transaction context path to a JNDI resource, or JDBC
for sql :query and sqgl :update parameters to a DriverManager
subtags. The sql :query and class. JDBC parameters are
sql:update tags withina sql: driver class, connection url,
transaction tag must not specify user name, and password.
a dataSou.rce attribute. The sql: Sgolation- Specifies the
transaction tag commits or transaction isolation level.
rollbacks (1f.a trans.actlor_l occurs) Isolation level value may be "read_
the trapsactlon by invoking the committed", "read_uncommitted",
commit(), or rollback() method. "repeatable_read", or "serializable".
Isolation level values were
discussed in Chapter 1. The
default is the isolation level of the
data source.
query Runs a SQL query. The SQL var(required)- Scoped variable for

query may be specified in the sql
attribute, or in the query element. If
dataSource is specified, query tag
should not be within a transaction
tag. The result of the query is
stored in scoped variable var. If
the query produces no results, an
empty Result object is returned.
The query statement may include
parameter markers ("?") identifying
PreparedStatement parameters.
Order of rows in a result set may
vary with RDBMS implementation,
unless an ORDER BY clause is
specified. If a query tag is specified
ina transaction tag, the
Connection object is obtained from
the transaction tag.

the query. Var is of type, javax.
servlet.jsp.jstl.sqgl.
Result.

scope- Scope of variable. Scope
may be "page", "request", "session",
or "application".

sq1-SQL query statement

dataSource- Datasource
associated with the query. The
data source is either a relative
path to a JNDI resource, or JDBC
parameters to a DriverManager
class.

startRow- Specifies the start row of
the Result returned by the query.
The default is '0', which is also

the index of the start row of the
original result set.

maxRows- The maximum number
of rows in the query result set.
The default includes all the rows.
Value should be >-1. Value of -1
also includes all rows.
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Tag Name Description Attributes

update Runs a SQL statement. The SQL var- Scoped variable for the result
statement may be specified in the of the SQL statement, which is
sql attribute or within update the update count of the UPDATE,
element tags. The SQL statement DELETE, INSERT statements.
may be a CREATE, UPDATE, Attribute var is of Integer type.
INSERT, or a DELETE statement. .
SQL DDL statements may also be scope- Scope of variable.
run. The update statement n.l.a%, sql- SOL statement, which may
contain parameter markers (*?") be a CREATE, UPDATE, INSERT, or
identifying PreparedStatepnent DELETE statement.
parameters, whose value is
speciﬁed using enclosed sql : dataSource- Datasource
param, or sql:dataParam tags. associated with the update
If scope is specified, var must statement. The data source is
also be specified. If dataSource either a relative path to a JNDI
is specified, sql : update tag resource or JDBC parameters to a
should not be speciﬁed within a DriverManager class.
sgl:transaction tag. If sql:
update tag is specified ina sql:
transaction tag, Connection
object is obtained from the sql:
transaction tag.

param Specifies the value of parameter value- Parameter value.
markers ("?") in a SQL statement
using a subtag of sql :query,
and sqgl :update tags. Parameters
are substituted in the order that
they are specified. If the value is
null, parameter is set to SQL NULL
value.

dateParam Sets the value of parameter markers value- Parameter value for

("?") in a SQL statement for values
of type java.util. Date parameter
using subtag of sql: query, or
sgl:update tag.

DATE, TIME, or TIMESTAMP
database.

type- "date" "time" or "timestamp".
If value is null, value is set to SQL
NULL.
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Tag Name

Description

Attributes

setDataSource

Creates and exports a data source
as a scoped variable to be used in
the JSP page.

var- Scoped variable for data
source, which is either a relative
path to a JNDI resource, or JDBC
parameters to a DriverManager
class. var is either of type String
or DataSource.

scope- Scope of variable.

dataSource- Datasource. A
relative path to a JNDI resource,
or J]DBC parameters to a
DriverManager

url- Database connection URL.
user- Username.

password- Password.

We will also be using some of the JSTL Core 1.1 tag library tags. JSTL Core 1.1 tag

library provides tags for expression evaluation, loops, conditional evaluation, import

of URL based resources, and output of the results of expression evaluation. Some
familiarity with expression language (EL- http://www.oracle.com/technology/
sample_code/tutorials/jsp20/simpleel.html) is required to use the JSTL Core
1.1 tags. The JSTL Core 1.1 tag library tags are discussed in the following table.
Attributes are not required, unless specified to be required.

Tag Description Attributes

catch Catches a java.lang. var (String)- Scoped variable
Throwable thrown by any  representing the exception thrown by
of its enclosed actions. the enclosed action.

choose Specifies the context None.
for mutually exclusive
conditional execution of
operations marked by
<when> and <otherwise>.

forEach Iterates over a collection of test (boolean)- Required attribute

objects.

that specifies the test condition for
evaluation of content.

var (java.lang.String)- Name of the
exported variable for the resulting
value of test condition.

scope (java.lang.String)- Scope of
variable.
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Tag

Description

Attributes

forTokens

if

import

Iterates over tokens.

Evaluates content if an

expression evaluates to true.

Imports the content of an
URL-based resource.

items (java.lang.String)- Required
attribute that specifies the tokens to
iterate over.

delims (java.lang.String)- Required
attribute, which specifies the
delimiters that separate the tokens.

begin (int)- Specifies the index at
which iteration is to begin. First
token has index 0.

end (int)- Specifies index at which
iteration ends.

step (int)- The step value to get the
next token.

var (String)- Name of the exported
scoped variable for the current item
of iteration.

varStatus (String)- Name of the
exported scoped variable for the
status of the iteration.

test (Boolean)- Required attribute
that specifies the test condition.

var (String)- Name of the exported
scoped variable for the resulting
value under test condition.

scope (String)- Scope of variable.
All attributes are of the String type.

url- Required attribute that specifies
URL of the resource to import.

var- Name of the exported scoped
variable for the resources content.

scope- Scope of the variable.

varReader- Same as var, but of the
Reader type.

context- Name of the context for a
relative URL.

charEncoding- Character encoding
of the content of the URL resource.
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Tag

Description

Attributes

otherwise

out

param

redirect

remove

set

Specifies the last alternative
in a <c:choose> action.

Evaluates an expression and
outputs the result.

Adds a parameter to an
import tag containing URL.

Redirects to a new URL.

Removes a scoped variable.

Sets the result of an
expression evaluation as a
property of a target object.

None.

All attributes are of the String type.
value- Required attribute that
specifies expression to be evaluated.

default- Default value if resulting
value is null.

escapeXml- Specifies if characters
<, >, &, ', " in resulting string should
be converted to their corresponding
character entity codes.

name- Required attribute that
specifies name of query string
parameter.

value- Value of parameter.
All attributes are of String type.

url- Redirects to the URL of the
resource.

context- Name of the context when
redirecting to a relative URL.

All attributes are of String type.

var- Required attribute that specifies
the name of the scoped variable to be
removed.

scope- Scope of the variable.
All attributes are of String type.

var- Name of the exported scoped
variable that contains the resulting
value of the expression evaluation.

value- Expression to be evaluated.

target- Target object whose value
will be set.

property- Property in the target
object to be set.

scope- Scope for variable.
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Tag Description Attributes

url Creates a URL with optional  All attributes are of String type.

query parameters. var- Name of the exported scoped

variable for the processed URL.
scope- Scope of variable.

value- URL to be processed.
context- Context for a relative URL.

when Subtag that would be test (boolean)- Required attribute
evaluated, if a test condition  that specifies the test condition.
evaluates to true.

Setting the Environment

Download JDeveloper 10.1.3 from: http://www.oracle.com/technology/
software/products/jdev/index.html. Extract the JDeveloper zip file to a
directory, which installs the JDeveloper IDE. Download the Oracle database. Install
the Oracle database including the sample schemas. We need to copy the Oracle
database 11g JDBC drivers JAR file, ojdbc6.jar, for JDBC 4.0 to C:\ JDeveloper)\j2ee\
home\ applib directory. Keep a copy of the JDBC JAR files and delete them from
the C:\JDeveloper\jdbc\lib directory. Copy back the deleted JDBC JAR files to the
directory after running the JSTL application. We also need to set the J2SE Version to
JDK 6.0 as explained in Chapter 2. In JDeveloper, create a project for the JSTL SQL
taglib. Select File | New, and in the New Gallery window, select General in the
Categories list and Application in the Items list. Click on OK button. In the Create
Application window, specify an Application Name, JSTLApp, and click on OK. In
the Create Project window specify a Project Name, JSTLSQL, and click on OK. An
Application and a Project node get added to the Applications Navigator.

E..ﬁi:up-li.cét.il:uns .g-'éi.‘ﬂ.t-:;:unneclzi.l:uns [:]
B G E QD E i el
i ..ﬂ.ppiicatiuns
o

[1-{3] 1sTLSQL
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Select the project node and select File | New. In the Categories, select

Web Tier | JSP and select JSP in the Items listed, and click on OK. In the Create
JSP Wizard, click the next button. In the Web Application window, select J2EE 1.4
which is required for JSTL 1.1, and click on Next. In the JSP File window, specify a
File Name, catalog.jsp, and click on Next. Select the default setting, Do Not Use an
Error Page to Handle Uncaught Exceptions in This File, in the Error Page Options
window and click on next. In the Tag Libraries window, select the libraries JSTL
Core 1.1 and JSTL SQL 1.1 and click on the Next button.

75 Create JSP - Step 4 of 5: Tag Libraries (3]

Choose tag libraries to add to the ISP page.

Filter Bu: all Libraries -

fAvailable Libraries: Selected Libraries:

J5TL Format RT 1.0 = J5TL Core 1,1

J5TL Functions 1.1

1STL Permitted Taglibs 1.0
1STL Permitked Taglibs 1.1

JSTL Script Free 1.0 E > @'
I5TL Script Free 1.1 ] E|
JSTLSGL 1.0

J5TL SOLRT 1.0 $
ISTL HML 1.0 @|

JSTL %ML 1.1 -
JSTL ML RT 1.0
Q15P Cache 1.0 -

Help | | < Back " Mext = il Finish |[ Cancel |

Select the default settings in the HTML Options window, and click on Next. Once
you click on Finish in the Finish window, a JSP and a web.xml get added to
the project.

After creating a project in JDeveloper in the Applications-Navigator, select the
project node and select Tools | Project Properties. Select the Libraries node in the
Project Properties window. The libraries should be listed in the project libraries.
If any of these libraries is not in the project libraries, add a library with the Add
Library button. For example, to add the JSTL 1.1 library, click on Add Library and
select the JSTL 1.1 library and then click on OK
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=3 Project Properties - C:\Developer\jdevimywork\JSTLApp\JSTLSQLYSTLSQL.jpr

[+}-Project Content [ Libraries
[ ADFm Setkings

- BOF View Sekkings 2
B Ant (#) Use Project Settings

(") Use Custom Settings

[#--Business Compaonents '.3255 Version:
[ Compiler iE |
- Diependencies
- EJ6 Madule | Libraries

- J2EE Application | Export | Description | addlibrary.. |
- Jawadac m J5P Runtime i ——
- 15P Tag Libraries [ P |M|
@l 15TL 1.1 Tags

Change... |

EEE

- Cffline Database
- RunfDebug
- Technalogy Scope

T oK | | Cancel

Creating a Database Table

In this section, we will create a database table in the Oracle database using the JSTL
1.1 SQL tags in JDeveloper 10.1.3 IDE. The database table will be created using the
catalog.jsp JSP, which was created in the Setting the Environment section. The taglib
directives for the JSTL SQL taglib and the JSTL Core taglib shown below get added
to the catalog.jsp, because the JSTL SQL 1.1 and JSTL Core 1.1 taglibs were selected
while creating the JSP.

<%@ taglib uri="http://java.sun.com/jsp/jstl/sql" prefix="sgl"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c"%>
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To access the Oracle database, create a data source with the SQL tag setDataSource.
JDeveloper provides a Component Palette to add JSTL SQL tags to a JSP page. Select
the JSTL 1.1 SQL Component Palette. Position the cursor in the JSP page and in the
JSTL SQL Component Palette select the SetDataSource tag.

= Oracle JDeveloper - JSTLApp.jws : JSTLSQL jpr : C:\UDeveloper\jdevimywork\USTLApp\USTLSQLY public_html\catalog.jsp (=[]
File Edit “iew Zearch [Navigate Bun  Debug Source Refactor Versioning Tools Window Help
GoEa 0-0- 90 HER A4 addu- - S-DEVWHEEI DT BB
Applicatiuns IaﬂCUnnectiUns | [;] @Start Page catalug.jsp ] B ﬁCUmpUnents ]_[:]
BERQ®E mos el = <!DOCTYPE HTML PUBLIC "-//W3C//DTD HIML 4.01 Transitiora| ) |JSTL1.150L ~
tpplications "http: /. ol org/TRAAEn1 4/ loose, drd™> 1 Param -
(5 5, _rr & i A rro .
E|--- TLApp <jg fag:j;ont,‘.ar_l:;[]ype. t,t.axt./’html,chars.vet. wlnfnws 1352 k3 E @Query | |
=[5 m7sq <%[ tay] uri="http: //java. sun. con/jspsistlicore” pre @ e
. <%[ taglib uri="http://java.sun.con/jsps/istlisgl™ pref 1
£+ Web Content o <html> 7] Trangaction
-0 wee-IF B <head- [ Updat =
-3 weB- Il meta htt; iw="Content-Type" tent="text /html i =
: a p-equiv="Content-Type™ content="tex =
52| catalog.js -Pro...
Y <titlescatalogs /titles || eody -Pro L&)
</head> PRI @O
= catalog.jsp - Structure } & chodyzohody
= </html>
-
ol <IDOCTYPE HTML PUBLIC ...
|| || @2toPage Definition
[@ page = Go ko Page Definition
I8 taglb - Diesign | Source | History | 4] [»]
’@ taglib - =gl [ElMessages - Log ] 5]
head
@
Source lDesign
C:i IDeveloperijdevimywork JSTLAPPY ISTLSGL public_htmlicatalog.jsp - Line 11 Column 9 | Insert | | Windows: CRLF ¥l Editing

In the setDataSource tag specify the JDBC driver, oracle.jdbc.OracleDriver, in
the driver attribute for the Oracle database. Specify the connection URL as: jdbc:
oracle:thin:@localhost:1521:0RCL for the Oracle database. Also specify the
username as OE, and the password. To add a tag attribute, press the space bar in the
setDataSource tag and double-click on the attribute.
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:gt Oracle JDevek)pel - JISTLAppJu.u-; 5 JSTlSQLJpl C"‘UMeﬁmlmmlmmph.\ﬁilﬁdl\pu‘bﬁc_‘l'llmlica’ta\logjsp -
File  Edit  ‘iew 3earch [Mavigate Bun Debug Source Refactor Versioning Tools Window Help

BoHa O-0- 90 HEERE A4 atddun- - S-DECEEI DT BB

Applicatiuns lﬁCUnnectiUns [;] @Start Page catahg.jsp ] E] ﬁCUmpDnents [;]
BRI ®Emops el = <!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Trensitiora | |J5TL1.15GL -
= . "http: /v, w3, org/TR/htuld/ loose., ded™s Param ||
<%[ page contentType="text/htul;charset=windowa-1252"% |5 @Query
E|-- J5TLSOL <%0 taglib uri="http://iava,sun.con/jsp/istl/oore” pref @ et DabaSouTee
. <%[ taglib uri="http://java.sun.con/jspsistlisql™ pref
=3 l";" Content ' <html> [ Transaction
WEB-INF |-
[l <head- Updat:
{3 wEB TR <meta htt; iv="Content-Type™ tent="text/htul e =
a p-equiv="Content-Type” content="tex e
cataleg. s, SekDataso..,
alog.jsp <titlescatalogs /titles || Bsetbatsso L&
< /head>
Ecatalog‘]'sp _ Structure ] Q <hody:<sql : setDataSource l/)(fhmlp
< /html>
EH
r Driver
A <IDOCTYPE HTML PUELIC ..,
iR pawnrd = Go to Page Definition
Design | 5 Hist, 4 G ] o]
| Desian | source [Hstory [4] ] G g
[ElRunning: Embedded OC41 Server| =t ysar [
h atr - var
Source | Design Messages [ Running: Embedded OC4] Server ] E [3
| Line 11 Column 28 Insert | Madfied | windows: CRILF | %ml Editing

The sql:setDataSource tag with the added attributes, is shown below:

<sgl:setDataSource driver="oracle.jdbc.OracleDriver" url="jdbc:oracle:
thin:@localhost:1521:0RCL" user="OE" password="pw"/>
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Next, create a transaction with the sql: transaction tag to run SQL statements, to
create a database table and to add rows to the database table. Position the cursor in
the JSP page, and select Transaction in the JSTL 1.1 SQL Component Palette.

. Oracle JDeveloper - ISTLApp.jws : JSTLSQL jpr : C:\JDeveloper\jdevimywork\STLApp\STLSQL public_html\catalog.jsp [olE =]
File  Edit ‘“iew Search [Mavigate Run [ebug Source Refactor “ersioning Tools  MWindow  Help
Eeodd 0-0- 90 YXEEB 44 addide- p- F-PEQEEIIT BB
Applicatiuns [@ﬁCUnnsctiuns | [;] @Start Page ca{aJog.jsp 1 E] ﬁCUmpunents [;]
BERQ® P nm DQ; I <!DOCTYPE HTML PUBLIC "-//U3C//DTD HTHL 4.01 Transitiora | J5TL L1 SO -
fpplications "http: /w3 org/TR/htnld/loose, dEd™> 55 Param a8
i % i . s n -
N <::g fag;j;untellt;‘y'pe.— téxtjhml,charéat—m.niluws 1352 = e B Query
E|" J8TLSGL 1%l ag! uri="http://lava. sun.con/isp/istl/core” pre @SatDataSDurce
n <%B taglib uri="hccp://java.sun.com/jsp/iscl/sql” prefd:d]
B[] Web Content | B Trangaction
B2 WEB-INF Bl <html 1R
] WEB-INFYib EL: scheads 3 Lpdatd =
f <meta http-equiv="Content-Type™ content="text/html ]
= catalog. jst medishe
=iei <titlercataloge/titles [ |[eedy - Fra L&)
</head> A7 @O
l:gcatalng‘]sp e e I E] = <hody><sgl:setDataSource driver="oracle.jdbc.0Oraclel
= </hody>
- <IDOCTYPE HTML PLBLIC .., /MM, |
H nage B = G0 to Page Definition
@ taglib - ¢ Design | Source | History [ «] G ] [»]
i @ taglib - sgl ElRunning:
] g: Embedded OC4] Server - Lag
B2 html & ] 8|
head
-l
LY sglisetDataSource
bk ettt et
Source | Design Messages [B> running: Embedded o431 Server E [+]
Opened nodes (36); Saved nodes(1) I Line 12 Column 3 ! Insert | Modified | Windows: CR,iLF| sml Editing

The sql:transaction tag provides dataSource and isolation attributes, which can
be similarly added to the setbataSource tag attributes. Add the following sql:
transaction tag to the JSP page.

<sqgl:transactions>
</sgl:transaction>
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The sql:update tag is used to create a database table and add rows to the
database table. The sql :update tag is added within the sql:transaction
tag. Position the cursor between the opening sql:transaction tag and the
closing sql:transaction tag, and select the Update tag in the JSTL 1.1 SQL

Component Palette.

3+ Oracle JDeveloper - }STi.App.jws: BTLSQLJPI: C:.\JDeveiopel\idev\nwwork\ﬁTlApp\}STlSQL\puhﬁc_hlmi\ca‘hk}g.}sp
File  Edit Miew Search Mawigate Run  Debug Source Refactor  Versioning Tools  Window Help

==

o 0-0- 20 $EH /4 adda- - d-PEVWEEINIDT BD

< /head>
= <body:<sqgl:=setDataSource driwver="oracle.jdbc.0Oraclel

F\pphcat\ons [QﬂConnections 1 [;] @Start Pags catahg.jsp ] E] ﬁComponents I_E]
BERQ®Emois EHel "htop: / /W, WS . arg,/TR/hThl4/ loose . drd™> B JSTLPI'ISQL ¥
Applications <%[ page contentType="text/htnl;charset=windows-1252"%7 | aram (=l
i
B BTLApp %[ taglib uri="htrp://java,sun, com/isp/iscl/core” pre = @QUBFY
& & ssa <30 taglib UEi="http:,//]ava.sun.con/isp/Istl/sql” pref i setDatasource ||
: = <html:
=t r_"l Weh Content = [ Transaction
-] WEB-INF <heal;
“meta http-edquiv="Content-Type” content="text/html @Updﬁte
<title>catalog</title> L |[@rransactio

fgcata\og.jsp - Structure ] [;]
= [H  «<sgl:transaction: Data...

- Isolat...

------ <IDOCTHRE HTML PLELIC ... </syl:transaction:

_____ [© page < /body> | || Gzta Page Definition

----- @ taglb - ¢ Diesign | Source | History | 4] I [»]

----- @ taglb - =gl =]

Running: Embedded OC4] Server - Log
143 html & ] =)
[ body
@ sqlisetDataSource

Source | Design Messages [ Running: Embedded ©C47 Server ] m E]

Opened nodes (36); Saved nodes(1) | Line 14 Calumn 3 | Insert | Madified | Windows: CRILF | %ml Editing
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The sql:update may include the sql, dataSource, var, and scope attributes.
First, create a database table with the JSTL SQL tags. The SQL CREATE statement is
specified in the sql attribute of the sql :update tag. To add the sql attribute, press
the space bar in the sql : update tag and double-click on the sql attribute in the
attributes listed:

===

=z Oracle JDeveloper - JSTLApp.jws : JSTLSQL jpr : C\Developerjdevimywork\JSTLAppWJSTLSQL public_html\catalog.jsp
Eile

BEoHE 0-0- 90 $EE A48 &Hidde-

Window Help

-bPEQVEEINBDET BB

Refactor  Versioning  Tools

B -

Edit  View Search Mawvigate BRun  Debug  Source

@l applications lﬂncunnections | ]| @start Page cataJog.jsp ] [~ B Components I_[;]
ENEIRE ] DQ{ "hrtop: /. wd. org/TR/htnld/ loose. ded™ ;: JSTL 1.1 5QL =
applications <3[{ page contentType="text/htnl;charset=windows-1252"%1{ | 5 Param 4
i
E1-[5] 15TLApR <%0 taglib uri="http://java.sun.cow/isp/istlicore” pref (& @Query
E| ISTLSGL <%[ taglib uri="http://java.sun.cons/ispsistls/sgl™ pref @ SetDatasource [l
(=1-{7 eb Cantent S e @ Transaction
E-[23) WEB-INF <head>
-7 WEB-INFYib «meta http-equiv="Content-Type™ content="text/html g Update -
_______ catalog.jsp <titlexcatalog</title> L | @Update G piy [;]
< /head> - =
El  <body><sql:setDataSource driwver="oracle.jdbc.0OracleDy ! 4 s @ ® [
*= catalog.jsp - Structure } &
[ <sgl:transaction- Dat...
r @ <=gl :update /> Scope page
D Errars (1} </egl: =
- <IDOCTYPE HTML PLBLIC ... < Mody> +| || &z to Page Definition

@ page
@ taglb - ¢

Design | Source | Hiskar:

[Elrunning: Embedded | -

War ]

@ sqlisetDataSource
E}@ sqlitransaction

Messages [ Running: Embedded 043 Server

(=]

| Madified | ‘Windaws: CRILF | sm| Editing

- Line 14 Column 19 | Insert

The sql:update tag to create a database table is as follows:

sql="CREATE TABLE OE.Catalog(CatalogId VARCHAR (25)
Publisher VARCHAR (25),
Author Varchar (25))">

<sqgl:update
PRIMARY KEY, Journal VARCHAR (25),
Edition VARCHAR (25), Title Varchar (45),
</sqgl:update>

Next, add rows to the database table, with the sql:update tag. The INSERT
statement is specified in the sql attribute of the sql :update tag.

sgql="INSERT INTO OE.Catalog VALUES('catalogl',6 'Oracle
'Oracle Publishing', 'Nov-Dec 2004', 'Database Resource
'Kimberly Floss')">

<sqgl:update
Magazine',
Manager',

</sqgl:update>
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The catalog.jsp page needed to create a database table and to insert rows in the
database table, is shown in the following listing:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.0org/TR/htmld/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/sql" prefix="sgl"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252"/>
<title>catalog</title>
</head>
<body><sqgl:setDataSource driver="oracle.jdbc.OracleDriver"
url="jdbc:oracle:thin:@localhost:1521:0RCL" user="OE" password="pw"/>
<sqgl:transactions>
<sqgl:update sql="CREATE TABLE OE.Catalog(CatalogId VARCHAR (25)
PRIMARY KEY, Journal VARCHAR (25), Publisher VARCHAR(25),
Edition VARCHAR (25), Title Varchar (45), Author Varchar (25))">
</sqgl:update>

<sqgl:update sgl="INSERT INTO OE.Catalog VALUES('catalogl',6 'Oracle
Magazine', 'Oracle Publishing', 'Nov-Dec 2004', 'Database Resource
Manager', 'Kimberly

Floss') ">
</sqgl:update>
<sgl:update sgl="INSERT INTO OE.Catalog VALUES('catalog2',6 'Oracle
Magazine', 'Oracle Publishing', 'Nov-Dec 2004', 'From ADF UIX to JSF',
'Jonas Jacobi') ">
</sqgl:update>
<sqgl:update sgql="INSERT INTO OE.Catalog VALUES('catalog3',6 'Oracle
Magazine',
'Oracle Publishing', 'March-April 2005', 'Starting with Oracle ADF',
'Steve Muench') ">
</sqgl:update>
</sqgl:transactions>

<%out.println("Database Table Created") ;%>

</body>
</html>
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Run the JSP, by right-clicking the JSP node in the Applications Navigator and
selecting Run.

:“3» Oracle JDeveloper - JSTLApp.jws : JSTLSQL.jpr [= ][ B[]
File Edit Miew Search MNawigate Run  Debug Refactor Versioning Tools Mindow  Help

EoEag 0-0- 90 YXEDR A4 aidu- - F-DEVEEIIBRT B

(=l applications lﬂncannections | )] @)start Page |’ catalagjsp | [~ [ Components =)
=] o® | " R
ENEYalY ] [jq,g = <IDOCTYPE HTML PUBLIC "-//U3C//DTD HTML 4.01 Transitiora | [I5TL1.1500 -
applications "http: /. w3, org/ TRAhtnl 4/ 1oose ., dod™» 7 Param -
i i rr i =i £ e N
2 TLapp <jg f:alj';ﬂc:ontér_ls;f;ype. t.?xt.fhtml,chars.vet, n.unilowslll:ZSZ ; [ Query ||
- J5TLSGL zf@ t,aglj_h um_”hiip ' j;java. ST Cnm;jSpjj Szljsq "pre : @ SetDatasource
5@ tary uri= p://iava. sun. con/jsp/jstl/core” pre
D Eb Content o <html> =4 Transaction
WEB-IMNF | |-
El <head= Updat -
[ WEB-INFilib , B L B
n <meta http-equiv="Content-Type” content="text/html = . T
catalog.j n @catalog.]sp..‘ | =
Open alog</title> | (pETETETTOL—
| 3 Delete Delete o . s R
i catalog.jsp - Skructure - : ataSource driver="oracle.jdbc.0OracleDy
= = tion> saveEnc... UTF-8
- E Go to Page Definition =2q1="CREATE TAELE 0E.Catalog(CatalogId Vi
A <IDOCTYPE HTML PUE Make Chil+ ShiftFa ournal VARCHAR(Z5), Publisher WARCHAR(ZS |
Rebuild Al ShifkFa LR (25), Tlt,J.El Varchar (45), Author Varcl:hall - loadEncoding
2
i Debug J Server - Log ] )
Commpare With »
Replace YWith »
[ sql:transaction
R Q scriptlet
Source lDesign ] [ Running: Embedded OC41 Server (4] [=]
Opened nodes (36); Saved nodes(1) *ml Editing

The database table gets created and rows get added to the database table.

Updating a Database Table

In this section, a database table row will be updated. Create a JSP catalogUpdate.
jsp in the JSTLSQL project. As in the previous section, set the data source for the
JSP page with the setDataSource tag. The UPDATE SQL statement is run with the
sql:update tag. Add an Update tag to the JSP page from the Component Palette.
The SQL statement has placeholders for specifying IN parameters for the UPDATE
statement. Add the upDATE SQL statement in the sql attribute of the sql :update tag.

<sqgl:update sqgl="UPDATE OE.CATALOG SET TITLE=?, AUTHOR=?
WHERE CATALOGID=?">
</sqgl:update>
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The values for the IN parameters are specified with the sql : param tags. Position the
cursor in the sql :update statement, and select the Param tag in the JSTL 1.1 SQL
Component Palette.

=3+ Oracle JDeveloper - !STi.App.jws: JSTLSQL jpr: C:.\JDevei()pel\idtv\nvywulmLApp\ﬁTLSQL\puhk_hlmh@iak}gUpdﬂchp
Eile  Edit View Search Mawigate Run Debug Source Refactor  Versioning Tools  Window Help
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A <IDOCTYPE HTML PUBLIC ... </sgl: update’
< /hody>

Design | Source | Hiskary | 4 |

Elrurning: Embedded 0C4] Server - Log =]
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Go ko Page Definition
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=-[T8 body
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The param value is set with the value attribute in the sql :param tag. To add the
value attribute, press the space bar in the sql : param tag and double-click on the
value attribute.

“2 Oracle JDeveloper - JSTLApp.jws : JSTLSQL jpr : C:\JDeveloperjdevimywerk\JSTLAppUSTLSQL public_htmi\catalogUpdate jsp [= ][ =[]
File  Edit Miew Search Mavigate Run  Debug  Source  Refactor  Versioning Tools Mindow  Help
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= =2 | " itiof =&
B ®Em o el [l <!DACTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitiora | |I5TL1.150L
applications ;1;1;13:Nmrw.l;ra.ngfmir:mi:l;i;;se}.]dcd }; o B [3 Poirker
E| 5TLépps % page_con én Type= éx H= arée —n.un ors— ) = @Dateparam
E!-- BILSGL <%[ taglib uri="http://iava.sun, con/iap/istlicore” pref
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Design | Source | History I 4 | | 3 I
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...... sql:pararm
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Specify the param value and similarly add sql :param tags to specify the param
values corresponding to the IN parameters in the UPDATE SQL statement, as
listed below:

<sqgl:param value="Introduction to ADF"/>
<sgl:param value="Muench, Steve"/>
<sgl:param value="catalog3"/>

The catalogUpdate.jsp is listed below:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/sqgl" prefix="sql"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
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charset=windows-1252"/>
<title>catalogUpdate</title>
</head>
<body>
<sqgl:setDataSource driver="oracle.jdbc.OracleDriver"

url="jdbc:oracle:thin:@localhost:1521:0RCL" user="oe"
password="pw"/>
<sqgl:update sqgl="UPDATE OE.CATALOG SET TITLE=?, AUTHOR=?
WHERE CATALOGID=?">
<sqgl:param value="Introduction to ADF"/>
<sqgl:param value="Muench, Steve"/>
<sqgl:param value="catalog3"/>
</sql:update>
</body>
</html>

Run catalogUpdate.jsp by right-clicking on the JSP and selecting Run.

=3+ Oracle JDeveloper - }STi.App.jws : JST[SQLJPI [ e =5
Eile  Edit Miew Search Mavigste Run  Debug Refactor ‘“ersioning Tools “Window Help
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A <IDOCTYPE HTML PUBL (& 5o to Page Definition
Idake Ctrl+Shift-FQ 4 loadEncading
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o3 Debug
- Cornpare With 3
""" & Replace With ]
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i\ JDeveloperijdevimyworki IS TLAPP, JSTLSQUpublic_htmltcataloglUpdate. jsp

The database table gets updated.
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Querying a Database Table

In this section, the database table created and modified in the previous sections will
be queried, and the result is displayed in a HTML table. Create a JSP, catalogQuery.
jsp. Select the JSTL Core 1.1 and JSTL SQL 1.1 tag libraries for the JSP. As in the
previous sections, add a setDataSource tag for obtaining a connection with the
Oracle database. The SQL taglib tag to query a database is sql: query. Position the
cursor in the JSP page, and select Query tag in the SQL Component Palette.
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e
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In the Insert Query window, specify the var attribute, which is a required attribute.
The var attribute specifies the variable for the result set returned by the Query tag.
Select the Advanced Properties tab.

=5 Insert Query =

r Cammon Properties |/ F\dvanceﬂroperties

log |

ar *; :-

| Help | | (o] 4 H Cancel
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Specify the SQL query in the sql attribute field and click on the OK button.

. - Insert Query (=5
[ Commen Properties | Advanced Properties |
Datasource: | | |Bind... |
MaxRows: | | [ﬁind... |
Stope: |page |
5l | SELECT * FROM OF CATALOG] | |Bind... |
startRow: | | [Bing...|

The sql:query tag gets added to the JSP page:

<sqgl:query var="catalog" sqgl="SELECT * FROM CATALOG"/>

Add a <table> to display the result set of the Query tag. Add the table headers. A
row will be added corresponding to each row in the result set. Select the JSTL 1.1
Core component library and add a ForEach tag to the <table>.
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The var attribute of the c: forEach tag specifies the variable corresponding to a row
in the result set. The items attribute specifies the EL binding to iterate over the rows
in the result set returned by the Query tag. The rows in the result set returned by the
sql:query tag are obtained with ${catalog.rows} EL expression. The c: forEach

tag in the catalogQuery.jsp JSP is as follows:

<c:forEach var="journal" items="${catalog.rows}">

</c:forEach>

Next, output the values corresponding to each column in a row to the JSP table. The
JSP table values are added with the c:out tag. Add a c:out tag for each column
from the JSTL 1.1 Core Component Palette, to the c: forEach tag.

Saved nodes{1)
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In the Insert Out window, specify the EL expression to bind a column Value. The
column Value bindings are obtained with the column names in the result set. To bind
a column Value, click on the Bind button. The journal is the variable corresponding
to a row in the result set. For example, the EL expression to bind the catalogId
column is ${journal.CatalogId}. Specify the EL expression in the Expression text
area in the Bind to Data window, and click on the OK button.
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= Bind to Data (50

Yariables: Expression;

> ${journal Catalogld}

&3 applicationScope
B[] catalog

----- &3 cookie

----- =53 header

----- @ headervalues

----- [(x¥3 initParam
- 7] pageContext
-] pageScope Mathematical Operatars:

Logical Operators:

| Help | | QK J | Cancel
g

Click on the OK button in the Insert Out window.

3+ Insert Qut (=3

r Common Properties |/ Advanced Properties |

3 Yalue *: |${j0urnaI.CatalogId} | |Eind... |

b | [ ] [coneel ]

Similarly add c:out tags for the other columns in the result set. The catalogQuery.
jsp is listed below:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/htmld/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/sql" prefix="sgl"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252"/>
<title>catalogQuery</title>
</head>
<body><sqgl:setDataSource driver="oracle.jdbc.OracleDriver"
url="jdbc:oracle:thin:@localhost:1521:0RCL" wuser="oe"

[101]




Connecting to a Database with [STL SQL Tag Library

password="pw"/><sqgl:query var="catalog"

OE.CATALOG" />

<table borders>

<tr>

<td><b>CatalogId</b></td>
<td><b>Journal</b></td>
<td><b>Publisher</b></td>
<td><b>Edition</b></td>
<td><b>Title</b></td>
<td><b>Author</b></td>

</tr>

<c:forEach var="journal" items="${catalog.rows}">

<tr>
<td>

<c:out

</td>
<td><c:
<td><c:
<td><c:
<td><c:
<td><c:
</tr>
</c:forEach>
</table>
</body>
</html>

out
out
out
out
out

value="${journal

value="${journal
value="${journal
value="${journal
value="${journal
value="${journal

.CatalogId}"/>

.Journal}"/></td>

sql="SELECT * FROM

.Publisher}"/></td>

.Edition}"/></td>
.Title}"/></td>

.Author}"/></td>

To run the catalogQuery.jsp, right-click on the JSP and select Run:
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The result set obtained with the Query tag gets displayed in a HTML table.

Catalogld Journal

catalog] Sir:gdazine
catalog2 S{:;;;e
catalog3 ?&r:gdazine

Publisher
Oracle
Publishing
Oracle
Publishing
Oracle
Publishing

Edition
Nov-Dec
2004
Nov-Dec
2004

March-April
2005

Title

Database Resource
Manager

From ADF UIX to
JSF

Introduction to ADF

Author

Kimberly
Floss

Jonas Jacobi

Muench,
Steve

Summary

The JSTL SQL tag library provides access to a database. JDeveloper 10.1.3 facilitates
the development of a JSTL SQL application with a Component Palette for the JSTL
SQL 1.1 tags, from which tag library tags may be added to a JSP application. In this
chapter, you have learnt to create an Oracle database table using JSTL SQL 1.1 tags
in JDeveloper 10.1.3. You have also learnt to update the database table and query the
database table using JSTL SQL 1.1 tags.
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Application Server

JBoss 4.0 is an open-source application server configured to use Hypersonic
Database (HSQLDB) by default. However, some Java 2 Platform Enterprise Edition
(J2EE) developers would like to use databases other than Hypersonic Database to
develop and deploy applications. The JBoss application server provides data source
access for Enterprise Java Beans (E]B) persistence, and for J2EE applications. In this
chapter, we will see how to configure JBoss to use other databases.

The JBoss 4.0 server makes use of Java Database Connectivity (JDBC) configuration
files and data source files to configure the server with a database. To use the server
with a database other than the default database, Hypersonic, the JDBC configuration
files have to be modified and the data source file for the database has to be made
available to the server. Download the JBoss 4.0 application server ZIP file from
http://labs.jboss.com/jbossas/downloads and install JBoss server by extracting
the ZIP file to a directory. In this chapter, you will learn how to do the following:

e Deploy a web application to JBoss Application Server from JDeveloper

° JDBC 4.0 version of the web application deployed to
JBoss server

o Configure JBoss server with Oracle database 10g with JDBC 4.0 Driver
e Configure JBoss server with MySQL Database with JDBC 4.0 Driver

e Configure JBoss server with PostgreSQL database server with
JDBC 4.0 Driver

e Configure JBoss server with DB2 UDB database with JDBC 4.0 Driver
e Configure JBoss server with MS SQL Server with JDBC 4.0 Driver
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Deploying a Web Application to JBoss
from JDeveloper

In this section we will create a web application and deploy the web application to
JBoss application server, all from JDeveloper IDE. JDeveloper has a built-in feature to
configure a connection with JBoss application server, and deploy a web application
to the server. First, create an application in JDeveloper by selecting File | New. In
the New Gallery window select General in Categories and Application in Items and
click on OK. In the Create Application window, specify an Application Name and
click on the OK button. In the Create Project window, specify a project name and
click OK. An application and a project get added to the Applications Navigator.
Next, to add a JSP select the project node in the Applications Navigator and select
File | New. In the New Gallery window select Web Tier | JSP in Categories and
JSP in Items and click on OK. The Create JSP Wizard gets started. Now, click on
Next. Select J2EE 1.4 in the Web Application window and click on OK. Specify a
File Name in the JSP File window, and click on the Next button. Select the default
setting in the Error Page Options window and click Next. Click on Next in the Tag
Libraries window. Select the default settings in the HTML Options window, and
click on Next. Click on Finish in the Finish window. Now, a JSP and web.xml gets
added to Applications Navigator.

:.ﬂ.pplications 'QﬂConnections | E]

BRCW®EmDOsE
Applications
El JBossapp
B ross
E||_:| Web Content
=17 WEB-INF

catalog.jsp

Next, create a database table in the MySQL database using the following SQL script:

CREATE TABLE Catalog( CatalogId VARCHAR(25)
PRIMARY KEY, Journal VARCHAR (25), Publisher VARCHAR(25),
Edition VARCHAR (25), Title Varchar(45), Author Varchar (25));

INSERT INTO Catalog VALUES('catalogl', 'Oracle Magazine',

'Oracle Publishing', 'Nov-Dec 2004', 'Database Resource Manager',
'Kimberly Floss') ;
INSERT INTO Catalog VALUES ('catalog2', 'Oracle Magazine',6 'Oracle
Publishing', 'Nov-Dec 2004', 'From ADF UIX to JSF', 'Jonas Jacobi');
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Configure a connection with the MySQL database in JBoss application server as
explained in the Configuring JBoss Server with MySQL Database section. We will obtain
a connection with the MySQL database in catalog. jsp. Create an InitialContext
object, and create a DataSource object using JNDI lookup on the MySQL data
source, configured in JBoss application server.

InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)
initialContext.lookup ("java:/MySqlDS") ;

Create a Connection object from the DataSource object using the getConnection ()
method and create a Statement object from the Connection object using the
createStatement () method. Run an SQL query on the catalog table using the
executeQuery () method of the statement interface. Iterate over the ResultSet and
create an HTML table. The catalog. jsp file is listed below:

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page language="java" import="java.sqgl.*, javax.naming.*, javax.
sgl.*" %>
<%

InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)

initialContext.lookup ("java:/MySglDS") ;
java.sqgl.Connection connection = ds.getConnection() ;
Statement stmt=connection.createStatement () ;

ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;
%>
<table border="1" cellspacing="0">

<tr>

<th>CatalogId</th>

<th>Journal</th>

<th>Publisher</th>

<ths>Edition</th>

<th>Title</th>

<th>Author</th>

</tr>

<%

while (resultSet.next())

{

°
>

<tr>

<td><%out.println(resultSet.getString (1)) ;%$></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
<td><%out.println(resultSet.getString(4)) ;%></td>
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<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%></td>
</tr>
<%
}
%>
</table>
<%
resultSet.close() ;
stmt.close() ;
if (!connection.isClosed())
connection.close() ;

o\°

>

We will configure a connection with the JBoss application server in JDeveloper.
Select the Connections tab, and in the Connections navigator, right-click on
Application Server node and select the New Application Server Connection.

=3+ Oracle JDeveloper - JBossApp.jws : JBoss.jpr [l G ]
File  Edit View Search MNavigate Run Debug Refactor ‘ersioning Tools MWindow  Help

GeoEg 0-0- 90 XEER A& allde- - F-PEVHEEINBRT BE

=l Applications laﬂCDnnections I_[:]ﬂ (2)5tark Page catalog.isp ] (=] B Components =]
® W ? E <%@ page contentType="text/html;charset=windows-1252"%3 a CIES T]
EZ‘ﬂ Connections <% page language="java” import="java.sgl.¥, javax.nand @ Oracle
: =iEe
[l B

{7 Application Servel
[ BaM Server

[ Database Tewr,

initialContext = new InitialContext
= (DataSource) & 1Developer

3 Integration Serv - lookup (" java: MySglD3T) ;
D Rule Engines tion connection = ds.getConnection()

Import Connections.., = tion. teStat Tl —
] UDDI Registry 4 connection. createdtatenent () —]@Pmpertyl... [;]

Resultier resultierc=stmt.executeQuery(”3elect * fr
(] WebDAY Server =,
= = <table border="1" cellspacing="0"> f / “ @ E
= <tr>
<th:=Cataloglds the
= structure ] =] <th=dournal</th>
<th=Publisher</th>
<th-Edition</th= -
Design Source_l Histary | 1 | | 4 I
[ElMessages - Log ] =]
| ml Editing

Application Server
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In the Create Application Server Connection Wizard, click the Next button. In the
Type window specify a Connection Name, select Connection Type as JBoss 4.0.x, and

click on Next.

Help

=+ Create Application Server Connection - Step 1 of 2 Type (=3l

Specify a unique name and bype for the connection. The name must be a valid Java
identifier.

Connection Mame:

| JBossConnection

Conneckion Type:

|JBoss 4.0.x -

In the JBoss Directory window, specify the deploy directory of the JBoss application

server and click on Next.

Help

== Create Application Server Connection - Step 2 of 2: IBoss Directory @

Enter the location of JBoss's "deploy” directory, where JAR, AR, and EAR files are
placed For deployment,

Deploy Directory:

|C:'I,JBoss'l,jboss-4.D.5.G.C\'I,server'l,default'l,deploy | I Browse. ..

< Back Nj:*g\lt = Einish Cancel
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Click on Finish in the Finish window. A JBossConnection node gets added to the
Application Server node in Connections navigator.

| (]

X @Y

iﬂ Conneckions

=7 Application Server
ﬂ. IE: i
; D EB&M Server

7] Database

D Integration Server
-7 Rule Engines
-] UDDI Registry
D WiehDAY Server

We will deploy the web application that we created to the JBoss application server.
First, in order to create a deployment profile for the web application, select

File | New. In the New Gallery window, select General | Deployment Profiles in
Categories and WAR File in Items, and click on OK.

=3+ New Gallery (=3

Filter Buy: |n|| Technologies v|

Categaries: _ [ftems:
[=}-General Business Campaonents Archive
""" Applications Business Components EJB Session Bean
----- Ant Client JAR. Fils
----- Zonneckions EAR File
----- Deployment Descriptors EJE 18R File
ement Profiles 14R File
""" Diagrarny Loadiava and Java Stored Procedures
----- JavfaBeans AR File
----- Projects ; e
_____ simple Fles Taglb AR Filer
----- 1L
_____ ML WiebCenter Application WaR

[#}-Business Tier
[#-Client Tier
[#-Database Tier
[

[

Description:

Opens a dialog From which vou can create a profile for deploving the 12EE web module
{"WAR) to an application server. The WAR consists of the web components (15Ps and
servlets) and the corresponding deployment descripkars,

t--Inteqgration Tier
t-Web Tier

To enable this option, you must select a project or a file within a project in the
Application Mavigatar,

| Help | OE ] | Cancel
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In the Create Deployment Profile window specify a Deployment Profile Name and
click on OK. In the WAR Deployment Profile Properties window specify a J2EE
Web Context Root and click OK.

== WAR Deployment Profile Properties
General
| =H-File Groups AR File:
E_I-----Web Files |C:'I,JDeveIoper'l,jdev'l,mywork'l,JBDssApp'l,JBoss'l,depon'l,webapp1.war | | Browse, ,, |
i e Contributors
EAR File:
|C:'I,JDeveIoper'l,jdev'l,mywork'l,JBDssApp'l,JBoss'l,depon'l,webapp1.ear | | Browse, .. |

lkers

Enterprise Application Mamne: |webapp1 |
= WEB-INF/lib

Web Application's Context Root:
() Use Praject's J2EE Web Context Roat

| JBossApp-JBoss-conkext-root |

-Praofile Dependencies

E=}--PlatForm (2) Specify JZEE Web Context Rook:
- Standalone 041 |jboss |
OracleAS Remote DCM =
WebLogic &.x Deployment Client Maximum Heap Size (in Megabytes):| Auko - |

- Weblogic 9,x

| Help | (a4 | Cancel
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A deployment profile for the web application gets added to the Applications
Navigator. We configured a connection with the JBoss application server earlier. So,
next, deploy the deployment profile to the JBoss application server. Select Deploy to
| JBossConnection by right-clicking on the deployment profile.

7+ Oracle IDeveloper - JBossApp.jws : JBoss.jpr EI@
File  Edit Miew Search MNavigate Run Debug Refactor \Versioning Tools Window  Help

Eodd 0-0- 90 xEBER A4 afde- - F-DEVEEIERE BB

i=lapplications onnections (2)start Page catalog, jsp omponents
=l Applicati Ll i 2)5tart P talog. i b il l&
@ E @ Eb; B (1 ] Qz El <%0 page contentType="text /html;charset=windows-1252"%{|M||css -
applications %[ page language="jawva” import="java.sgql.¥, Jjavax.naw: @ Cracle
i
= [ <%
[=-{2] JBossh Elaf
.E| ]E;:s InitialContext initialContext = mew InitialContext @
: atafource dz = (DataSource
7] Resources Daras & {batas ! —i @ L
] initialContext. lookup ("jawa: MySglDhs™);
E| D \'\;eb CD:I:‘;itl ection connection = ds.getConnection()
- ———
[0 WEE-TNF Eproperty 1. | [
(8] weboml | Deplay to VUAR file = =
catalog.jsp D . r / “ @
ieploy to EAR file
= 3 Delete Delete ataloglds /th
- =webapp1.deploy - Structure Compate With ¥ Uul.:nal<,-"t,1|>
' Replace With 4 Iblisher</th= ||
— ition</th> -
Type: WAR File Properties.. s | L4 I
AR T IDeveloper jdevi rrarET BT s e T
AR ) IDeveloperijdewimworkl JBossay |Messages o] E]
l | [»]|
Ci\JDeveloper|jdevimywork) JBossAppt JBossiwebappl . deploy | *ml Editing

The web application gets deployed to the JBoss application server. Start the JBoss
application server using the C: \JBoss\jboss-4.0.5.GA\bin\run batch script,

if not done already. Run the catalog. jsp using URL http://localhost:8080/
jboss/catalog.jsp. A connection gets established with MySQL database using the
JNDI data source configured in the JBoss application server and an HTML table gets
displayed for the catalog.jsp:

Title | Author

4 Database Resource Manager Kimberly Floss

Jonas Jacobi |
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JDBC 4.0 Version

JBoss application server 4 does not support JDBC 4.0. When support is added for
JDBC 4.0, we will be able to use the new features in JDBC 4.0. JDBC 4.0 supports
connection tracking to close unusable connections. Connection tracking is
implemented by the connection pool manager using the isvalid () method of the
Connection interface. If the connection pool manager detects that a connection

is not valid, it closes the connection thus reducing the accumulation of unusable
connections, which hamper connection pool performance. For a Connection object
conn, connection tracking is implemented as follows:

if (!connection.isVvalid())
connection.close() ;

MySQL Connector/] 5.1 driver supports the wrapper pattern, which is implemented
in the Wrapper interface. MySQL-specific extensions to the JDBC API contain
vendor-specific methods, which may be accessed using the wrapper pattern.
MySQL's extensions to the JDBC API are available in the com.mysql . jdbc package.
It provides the com.mysqgl . jdbc. Connection interface as an extension to the java.
sql.Connection interface. Check if the java.sqgl.Connection object is a wrapper
for the com.mysqgl.jdbc . Connection interface using the isWrapperFor () method
to unwrap the com.mysqgl.jdbc. Connection resource and obtain an object that
implements the interface. If the java.sqgl.Connection object is a wrapper, then
unwrap the MySQL extension to the Connection interface using the unwrap ()
method, and create an object of type com.mysqgl.jdbc.Connection.

Class class = Class.forName ("com.mysqgl.jdbc.Connection") ;
if (connection.isWrapperFor (class)) {

com.mysgl.jdbc.Connection conn= (com.mysqgl.jdbc.Connection)connection.
unwrap (class) ;

}

Another new feature available in JDBC 4.0 for connection management is

the provision to set client info properties on a Connection object. Thus, if the
connection pool has a reduced performance due to inordinate excessive use of

CPU by some connections, the connection pool manager is able to identify which

of the connections are causing the excessive use of CPU and is able to close those
connections. To set and get client info properties, the Connection interface provides
the setClientInfo () and the getClientInfo () methods. For example, set the
ApplicationName, ClientUser, and ClientHostname client info properties:

conn.sgetClientInfo ("ApplicationName", "JBossApp") ;
conn.sgetClientInfo ("ClientUser", "JBossUser") ;
conn.sgetClientInfo ("ClientHostname", "JBossHost") ;
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MySQL's extension to the Connection interface provides a method
clientPrepareStatement (), which may be used to create a client-side prepared
statement and run an SQL query.

String sqgl="SELECT CATALOGID, JOURNAL, PUBLISHER, EDITION, TITLE,
AUTHOR from Catalog WHERE CATALOGID=?";

PreparedStatement pstmt=conn.clientPrepareStatement (sql) ;

Prepared statements are precompiled SQL statements that may run with different
parameter values. Prepared statements reduce the risk of SQL injection due to
separation of logic and data, and also improve performance. Prepared statements
are either server-side prepared statements or client-side prepared statements. With
server-side prepared statements, on receipt of a SQL statement, a database parses the
statement, checks for syntax errors, prepares an execution plan for the statement, and
runs the statement. When the database receives the same statement again, it uses the
previously prepared statement with the same execution plan to run the statement. If
a statement is to be run multiple times with different parameters, it is advantageous
to use prepared statements. Prepared statements are compiled only once by the
database server and run multiple times with different parameter values.

The advantage of prepared statements is better performance due to increased speed
and reduced CPU load. Moreover, the same compiled statement and execution plan
are used by the database server. If a database server does not support server-side
prepared statements, which are the same as those of MySQL databases (versions
before 4.1), the prepared statements may be emulated by the driver. These are called
client-side prepared statements.

MySQL's Connector/] 5.1 driver provides support for enhanced chained exceptions.
Exceptions chained to a SQLException and causes of the exceptions can be retrieved
using the For-Each loop, introduced in J2SE 6.0. Specify an error page in catalog.jsp:

<%@ page errorPage="errorpage.jsp" %>

In the error page use the For-Each loop to output the chained exceptions and
chained causes.

<%@ page isErrorPage="true" %>
<%
for (Throwable e : exception )

{

out.println ("Error encountered: " + e);

}

>

o\°
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The JDBC 4.0 version of the catalog.jsp deployed to JBoss is listed below:

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page language="java" import="java.sqgl.*, javax.naming.*, javax.
sgl.*,oracle.jdbc.*" %>
<%@ page errorPage="errorpage.jsp" %>
<%

InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)

initialContext.lookup ("java:/MySglDS") ;
java.sqgl.Connection connection = ds.getConnection() ;
connection.setClientInfo ("ApplicationName", "JBossApp") ;
connection.setClientInfo("ClientUser", "JBossUser") ;
connection.setClientInfo("ClientHostname", "JBossHost") ;
Class class = Class.forName ("com.mysqgl.jdbc.Connection") ;
if (connection.isWrapperFor (class))

{

com.mysql.jdbc.Connection conns=
(com.mysqgl.jdbc.Connection)connection.unwrap (class) ;

conn.setClientInfo ("ApplicationName", "JBossApp") ;
conn.setClientInfo("ClientUser", "JBossUser") ;
conn.setClientInfo("ClientHostname", "JBossHost") ;
String sql="SELECT CATALOGID, JOURNAL, PUBLISHER, EDITION, TITLE,
AUTHOR from Catalog WHERE CATALOGID=?";

PreparedStatement pstmt=conn.clientPrepareStatement (sql) ;
pstmt.setString (1, "catalogl") ;

ResultSet rs=pstmt.executeQuery () ;

%>
<table border="1" cellspacing="0">

<tr>

<th>Catalog Id</th>

<th>Journal</th>

<th>Publisher</th>

<th>Edition</th>

<th>Title</th>

<th>Author</th>
</tr>
<%

while (rs.next())

{

%>

<tr>
<td><%out.println(resultSet.getString (1)) ;%></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
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<td><%out.println(resultSet.getString(4)) ;%></td>
<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%$></td>
</tr>
<%
}
%>
</table>
<%
rs.close () ;
pstmt.close() ;
if (!connection.isClosed())
connection.close() ;

}

>

o\°

JBoss Deployment Descriptors for EJBs

We would need to configure some EJB configuration files to use a JBoss application
server data source in an E]B. The standardjaws.xml configuration file represents
the JBossCMP engine. It contains the JNDI name of the default data source, jdbc-
sql mappings, and CMP entity bean settings. Instead use the jaws.xml file to use a
custom configuration for mapping Container-Managed-Persistence (CMP) entity
EJBs. In both cases, the file is copied to the META- INF directory of the EJB . jar file.
The standardjaws.xml and jaws.xml configuration files do the following:

1. Specify a data source and a type mapping for the data source
2. Specify how tables are built or used

3. Define finder methods to access the entity beans

4

Define type mappings

A data source is a Java Naming and Directory Interface (JNDI) object used to obtain
a connection from a connection pool to a database. Hypersonic Database is the
default data source configured with JBoss 4.0. You need to modify jaws.xml or
standardjaws.xml to use another database with CMP entity EJBs.

The standardjbosscmp-jdbc.xml configuration file is the standard deployment
descriptor to configure the JBoss CMP container. It can be replaced with a custom
configuration version called jbosscmp-jdbc.xml and goes in the META- INF directory
of the EJB . jar file. JBoss 4.0 is set as a default to a Hypersonic Database. We need to
edit this file to use another database. The file paths in the following sections would
be relative to the JBoss installation directory, if they are relative paths.
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Configuring JBoss Server with Oracle
Database

Oracle is a leading enterprise database used for its performance and reliability. To
configure JBoss 4.0 with Oracle, we need to put Oracle's driver classes in the runtime
classpath of the JBoss application server. Copy Oracle database 11g JDBC 4.0 driver's
JAR file, ojdbce . jar, to the C:\JBoss\jboss-4.0.5.GA\server\default\1lib
directory. We also need to set the JavA_HOME environment variable to JDK 6.0.

To use Oracle's transactional (XA) data source, copy /docs/examples/jca/oracle-
xa-ds.xml to the /server/default/deploy directory. The directory paths are
relative to the JBoss application server installation directory. To configure with the
non-XA data source, copy /docs/examples/jca/oracle-ds.xml to the /server/
default/deploy directory and modify the oracle-ds.xml configuration file. The
<driver-class/> and <connection-url/> settings for Oracle would vary with the
type of driver used. The <driver-class/> and <connection-url/> settings for
Oracle are listed in the following table:

Driver Type Driver Class Connection URL

Oracle OCI Type 2 Driver  oracle.jdbc.OracleDriver  jdbc:oracle:oci:@<database>

Oracle Thin Type 4 Driver oracle.jdbc.OracleDriver jdbc:oracle:thin:@<host>:
<port>:<database>

Oracle OCI XA Type 4 oracle.jdbc.xa.client. jdbc:oracle:oci:@<database>
Driver OracleXADataSource

Oracle Thin XA Type 4 oracle.jdbc.xa.client. jdbc:oracle:thin:@<host>:
Driver OracleXADataSource <port>:<database>

In the Connection URL setting, <host > is the HOST value specified in
the <Oraclel0g>/network/ADMIN/tnsnames.ora file, <port > is the

% PORT value specified in the tnsnames . ora file, and <databases> is the
database name. <Oraclel0g> is the directory in which Oracle database
is installed.

Finally, we need to modify \server\default\conf\login-config.xml to use
Oracle. Add the following <application-policy> element to login-config.xml:

<application-policy name = "OracleDbRealm">
<authentications>
<login-module code = "org.jboss.resource.security.
ConfiguredIdentityLoginModule" flag = "required"s>
<module-option name = "principal"s</module-options>
<module-option name = "userName">OE</module-option>
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<module-option name = "password"s>pw</module-option>

<module-option name = "managedConnectionFactoryName">jboss.jca:serv
ice=LocalTxCM, name=OracleDS</module-option>

</login-module>
</authentications>
</application-policy>

This configures the JBoss application server with the Oracle database. To use CMP
Entity EJBs with the Oracle data source, some additional modifications are required.
Modify the standardjbosscmp-jdbc.xml or jbosscmp-jdbe.xml configuration file
setting the <datasource> and <datasource-mapping> elements to use Oracle.

<jbosscmp-jdbc>
<defaults>
<datasource>java:/OracleDS</datasource>
<datasource-mapping>Oracle9i</datasource-mappings>
</defaultss>
</jbosscmp-jdbc>

Modify the standardjaws.xml or jaws.xml configuration file setting the
<datasources and <type-mapping> elements:

<jaws>
<datasource>java:/OracleDS</datasource>
<type-mapping>Oracle9i</type-mapping>
</jaws>

Modifying the oracle-ds.xml, standardjaws.xml, standardjbosscmp-jdbc.
xml, and login-config.xml files configures the JBoss 4.0 server to be used with an
Oracle database.

Configuring JBoss Server with MySQL
Database

MySQL is an open-source database used by many open-source projects and small
organizations. To use JBoss 4.0 with MySQL, we have to put the MySQL driver
classes into the runtime classpath of JBoss application server and copy the MySQL
Connector/]J 5.1 driver JAR file to the C:\JBoss\jboss-4.0.5.GA\server)\
default\1lib directory. MySQL Connector/] 5.1 driver supports JDBC 4.0 and can
be obtained from http://dev.mysqgl.com/downloads/connector/j/5.1.html. We
also need to set the JAVA HOME environment variable to JDK 6.0.

[118]




Chapter 4

To use the MySQL data source, copy /docs/examples/jca/mysgl-ds.xml to the
/server/default/deploy directory. Modify the mysql-ds.xml configuration file by
&ﬁﬁng<driver—class/>t0com.mysql.jdbc.Driverand<connection—url/>t0
jdbc:mysqgl://localhost:3306/test.

Finally, modify server/default/conf/login-config.xml with MySQL database
settings and add the following <application-policy/> element to \server\
default\conf\login-config.xml:

<application-policy name = "MySglDbRealm"s>
<authentications>
<login-module code = "org.jboss.resource.security.
ConfiguredIdentityLoginModule" flag = "required"s>
<module-option name ="principal"></module-option>
<module-option name ="userName"s>root</module-options>
<module-option name ="password"></module-option>
<module-option name ="managedConnectionFactoryName">
jboss.jca:service=LocalTxCM, name=MySqlDS</module-option>
</login-module>
</authentication>
</application-policy>

The above <application-policy/> element configures the JBoss server with
the MySQL database. The following JBoss configuration with MySQL database is
not required for the example application in this chapter. To use CMP entity E]Bs
with the MySQL data source some additional modifications are required. Set the
<datasources and <datasource-mapping> elements in the standardjbosscmp-
jdbc.xml or jbosscmp-jdbc.xml file.

<jbosscmp-jdbc>
<defaults>
<datasource>java: /MySqlDS</datasource>
<datasource-mapping>mySQL</datasource-mapping>
</defaults>
</jbosscmp-jdbec>

We also have to set the <datasources> and <type-mapping> elements in the
standardjaws.xml or jaws.xml file.

<jaws>

<datasource>java: /MySqlDS</datasource>
<type-mapping>mySQL</type-mapping>

</jaws>

Modifying the mysgl-ds.xml, standardjaws.xml, standardjbosscmp-jdbc.
xml, and login-config.xml files configures the JBoss 4.0 server to be used with a
MySQL database.
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Configuring JBoss Server with
PostgreSQL Database

PostgreSQL database is one of the most commonly used open-source relational
databases. The first step is to get the database driver classes into the runtime classpath
of JBoss application server. The JDBC 4.0 driver for PostgreSQL database may be
obtained from http://jdbc.postgresql.org/download.html. Copy the PostgreSQL
driver JAR file postgresql-8.2-507.jdbc4.jar to the JBoss installation's /server/
default/1ib directory. We also need to set the JAVA_HOME environment variable to
JDK 6.0 and then use its data source by copying /docs/examples/jca/postgres-
ds.xml to the /server/default/deploy directory.

Modify the postgres-ds.xml configuration file by setting <driver-class/>
to org.postgresql.Driver and <connection-url/> to jdbc:postgresql://
localhost:5432/postgres.

Finally, modify \server\default\conf\login-config.xml to use the PostgreSQL
database and add the following <application-policy/> element to the file:

<application-policy name = "PostgreSQLDbRealm"s>
<authentications>
<login-module code = "org.jboss.resource.security.
ConfiguredIdentityLoginModule"
flag = "required"s>
<module-option name ="principal"s</module-option>
<module-option name = "userName">sa</module-option>
<module-option name = "password'"s>pw</module-options>
<module-option name = "managedConnectionFactoryName">

jboss.jca:service=LocalTxCM, name=PostgreSQLDS</module-option>
</login-module>
</authentication>
</application-policy>

The above <application-policy/> element configures the JBoss application
server with the PostgreSQL database. If a CMP entity EJB needs to access the
PostgreSQL data source, some additional modifications would be required. Modify
standardjbosscmp-jdbc.xml or jbosscmp-jdbc.xml to set the <datasources and
<datasource-mappings> elements.

<jbosscmp-jdbc>
<defaults>
<datasource>java:/PostgreSQLDS</datasource>
<datasource-mapping>PostgreSQL</datasource-mapping>
</defaults>
</jbosscmp-jdbc>
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We also have to modify standardjaws.xml or jaws.xml to set the <datasource>
and <type-mapping> elements.

<jaws>
<datasource>java:/PostgreSQLDS</datasource>
<type-mapping>PostgreSQL</type-mapping>
</jaws>

By modifying the postgres-ds.xml, standardjaws.xml, standardjbosscmp-jdbc.
xml, and login-config.xml, the JBoss 4.0 server is configured to be used with a
PostgreSQL database.

Configuring JBoss Server with DB2
Database

IBM's DB2 Universal Database is a full-featured, robust, scalable, and easy-to-use
database server, which may be used on Linux, UNIX, and Windows platforms.
Begin by adding its driver to the runtime classpath of the JBoss application server.
IBM Data Server Driver for JDBC and SQL]J Version 4.0 supports JDBC 4.0 and may
be downloaded from https://wwwl4.software.ibm.com/webapp/iwm/web/reg/
download.do?source=swg-informixfpd&S PKG=dl&lang=en US&cp=UTF-8#. For
JDBC 4.0 functionality add the db2jcc4 . jar to the JBoss's installation /server/
default/1ib directory. To use the JDBC 4.0 features set the JAVA HOME environment
variable to JDK 6.0. Copy /docs/examples/jca/db2-ds.xml to the /server/
default/deploy directory to configure the JBoss server with the DB2 data source.

Next, modify the db2-ds.xml configuration file by setting <driver-class/>

to com.ibm.db2.jcc.DB2Driver and <connection-url/> to jdbc:db2://
localhost:50000/database with DB2 being the database name. Finally, add the
following <application-policy/> element to \server\default\conf\login-
config.xml:

<application-policy name = "DB2DbRealm">
<authentications>
<login-module code = "org.jboss.resource.security.
ConfiguredIdentityLoginModule" flag = "required"s
<module-option name = "principal"ssa</module-option>
<module-option name = "userName"s>sa</module-options
<module-option name = "password"s>pw</module-options>
<module-option name = "managedConnectionFactoryName">jboss.jca:

service=LocalTxCM, name=DB2DS
</module-option>
</login-module>
</authentications>
</application-policy>
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This <application-policy/> element configures the JBoss application server with
the DB2 database. Additional modifications would be required, if the DB2 database
is to be accessed from a CMP entity EJB. Modify the standardjbosscmp-jdbc. xml

or jbosscmp-jdbec.xml as follows:

<jbosscmp-jdbc>
<defaults>
<datasource>java:/DB2DS</datasource>
<datasource-mapping>DB2</datasource-mapping>
</defaultss>
</jbosscmp-jdbecs>

We also have to modify standardjaws.xml or jaws.xml to set <datasource> and
<type-mappings>.

<jaws>
<datasource>java:/DB2DS</datasource>
<type-mapping>DB2</type-mapping>
</jaws>

The above configuration changes allow us to use DB2 with JBoss.

Configuring JBoss Server with SQL
Server

SQL Server is a comprehensive data management and analysis solution to build,
deploy, and manage enterprise applications. In this section, we will configure JBoss
application server with SQL Server 2000 and SQL Server 2005. Copy the SQL Server
JDBC 4.0 JAR file to JBoss server as we did with the other databases. I-net software's
Merlia JDBC drivers support JDBC 4.0, where the Merlia driver ZIP file Merlia
Trial_ 7.02.zip may be obtained from http://www.inetsoftware.de/products/
jdbc/mssql/merlia/. Extract the Merlia ZIP file to a directory, add Merlia.jar

to the JBoss's installation /server/default/1ib directory, and set the JAVA_ HOME
environment variable to JDK 6.0. We also have to copy the SQL Server data source
file to the JBoss server deploy directory. Copy docs\examples\jca\mssgl-ds.xml
for non-transactional data source, or \docs\examples\jca\mssqgl-xa-ds.xml for
transactional data source to the \server\default\deploy directory.

Modify the mssql-ds.xml configuration file to set the driver class and connection
URL, and specify <driver-class/> as com. inet.tds.TdsDriver. For SQL Server
2000, specify <connection-url/>as jdbc:inetdae7:localhost:1433; for SQL
Server 2005, specify <connection-url/>as jdbc:inetdae7:localhost:port. The
variable port number for SQL Server 2005 is obtained from the SQL Server
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Configuration Manager. Select the SQL Server 2005 Network Configuration |
Protocols for SQLEXPRESS node in the SQL Server Configuration Manager. Right-
click on the TCP/IP node, select Properties, and then select the IP Addresses tab.

In IP ALL, the TCP Dynamic Port specifies the port for SQL Server 2005. The port
number for SQL Server 2005 changes when the server is restarted.

Finally, we have to add the following <application-policy/> element to \server\
default\conf\login-config.xml:

<application-policy name = "SQLServerRealm">
<authentications>
<login-module code = "org.jboss.resource.security.
ConfiguredIdentityLoginModule" flag = "required"s
<module-option name = "principal"s</module-options>
<module-option name = "userName">sa</module-options>
<module-option name = "password"s>pw</module-optionx>
<module-option name = "managedConnectionFactoryName'">jboss.jca:serv

ice=LocalTxCM, name=MSSQLDS</module-option>
</login-module>

</authentication>

</application-policy>

The above <application-policy/> element configures the SQL Server database
with the JBoss application server. If a CMP entity EJB is deployed to JBoss with
SQL Server access, we have to modify the standardjbosscmp-jdbc.xml/
jbosscmp-jdbe.xml and standardjaws.xml/jaws.xml configuration files. Set the
<datasource> and <datasource-mapping> elements of standardjbosscmp-jdbc.
xml Or jbosscmp-jdbe.xml as follows:

<jbosscmp-jdbc>
<defaultss>
<datasource>java: /MSSQLDS</datasource>
<datasource-mapping>MS SQLSERVER</datasource-mapping>
</defaultss>
</jbosscmp-jdbc>

Set the <datasource> and <type-mapping> elements in standardjaws.xml or
jaws.xml as follows:

<jaws>
<datasource>java: /MSSQLDS</datasource>
<type-mapping>MS SQLSERVER</type-mapping>
</jaws>
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For SQL Server 2000, set the datasource-mapping or type-mapping to MS
SQLSERVER2000. These configuration changes allow configuration of the JBoss with
SQL Server database.

Summary

The JBoss 4.0 server is configured with the Hypersonic database by default.
However, it is a simple matter of changing a few configuration files to use any one
out of several popular databases. In this chapter, we have configured the JBoss
application server with the Oracle database, MySQL database server, PostgreSQL
database server, MS SQL Server database, and the DB2 UDB database.
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WeblLogic Server

WebLogic Server provides database connectivity using data sources. A data source
is a pool of database connections from which a connection can be obtained. A data
source can be configured separately or combined with other data sources such as a
multi data source. A multi data source is like a pool of data sources, configured to
supply failover and load balancing across Database Management Systems. A data
source is configured with a JNDI binding. A DataSource object represents a data
source and is obtained using the JNDI lookup. A Connection object can be obtained
from a DataSource object using the getConnection () method. WebLogic Server
provides the Administration Console to configure a data source. WebLogic Server
9.x and 10.x includes Type 4 JDBC drivers, which are branded OEM versions of
DataDirect drivers for DB2, Informix, MS SQL Server, Sybase, and Oracle databases.
It also includes the DBMS vendor drivers from Sybase and Oracle. JDBC drivers for
other databases may be incorporated in the server by including the JAR files in the
server classpath.

New JDBC features in WebLogic Server 9.0 include support for JDBC 3.0, multiple
JNDI names for a data source, and the Logging Last Resource transaction option.
SQL Statement Timeout has been added to the connection pool configuration.
SecondsToTrustAnIdlePoolConnection and PinnedToThread connection pool
properties have been added to improve data source performance, which will be
discussed later in this chapter. The multi data source failover feature has been
improved. Statistics collection has been added to different connection parameters
for their performance diagnostics. In WebLogic Server 9.1, new features have been
added to WebLogic Type 4 JDBC drivers and Identity Based connection pooling
has also been added. Transaction, Diagnostic, and Security tabs have been added to
the Administration for configuring a data source. WebLogic Server 9.2 has added
support for BEA WebLogic Type 4 JDBC MS SQL Server driver. WebLogic Server
10.3 supports JDBC 4.0, but is a Technology Preview edition, and does not support
all the features of JDBC 4.0.
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In this chapter, you will learn how to:

e Create a Data Source in WebLogic Server.

e Configure Connection Pool Properties for a Data Source.

e Create a multi data source in WebLogic Server.

e Performance Tune WebLogic Server Connections.

e Deploy a Web Application to WebLogic Server from JDeveloper.
e JDBC 4.0 version of the Web Application.

Setting the Environment

Install the database that requires a JDBC connection. The procedure to install the
databases is discussed in Chapter 1. Download the JDBC driver for the database,

if WebLogic does not have a driver for the DBMS. We will configure the JDBC
connectivity with the Oracle database 10g. Copy the Oracle database JDBC driver
JAR file ojdbc14.jar from <Oracle>\jdbc\1ib directory to the <weblogic91>\
samples\domains\wl_server\1lib directory, <Oracle> being the Oracle database
10g installation directory and <weblogic91> being the WebLogic Server 9.1
installation directory. JAR files in the server 1ib directory get automatically added
to the classpath, on server startup. If a later version is required, replace it in the
1ib directory. Alternatively, you can edit the <weblogic91>\samples\domains\
wl_server\bin\startWebLogic script by adding a driver JAR file to the classpath
argument constructed by the script. Put the JAR file ahead of weblogic.jar in

the classpath. Double-click on the <weblogic91>\samples\domains\wl_server\
startWebLogicEx command script to start the WebLogic examples server.

Creating a Data Source

A data source is a pool of JDBC connections from which a connection can be
obtained using the getConnection () method of a DataSource object. In this section,
we will create a data source in the WebLogic Server Administration Console. Access
the Administration Console with the URL http://localhost:7001/console, and
in the Administration Console, select the node Services | JDBC | DataSources.
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"i] 3 WEBLOGIC SERVER
20Bd  ApMINISTRATION CONSOLE
Change Center Welcome, weblogic  Connected to: wl_server fir Home | Log Out | Preferences :
View changes and restarts Home E
Click the Lock & Edit button to Domain
modify, add or delete items in this
domain. .
Information and Resources 8
| Lock & Edit | Helpful Tools General Information
| | > Configure applications > Common Administration Task Descriptions
> Recent Task Status > Set your console preferences
Domain Structure » Read the documentation
wil_server
~Environment
-Deployments Domain Configurations
Domain Services Interoperabi
& Domain B Messaging B WTC Server
» JMS Servers & Jolt Connecti
. ; — e s .___L_l .
http://localhost:7001/ console/console.portal?_nfpb= € Local intranet | Protected Mode: Off H100%

Click on Lock & Edit to activate the Data Sources page buttons. To create a new
JDBC data source, click on New in the Data Sources table.

Summary of JDBC Data Sources

A JDBC data source is an object bound to the INDI tree that provides database connectivity
through a pool of JDBC connections. Applications can look up a data source on the JNDI tree and T
then borrow a database connection from a data source.

This page summarizes the JDBC data source objects that have been created in this domain.

B Customize this table

m

Data Sources

m I:l Showing 1 - 4 of 4 Previous | Next

[ | Hame & JNDI Name Targets

[ |examples-demo examples-dataSource-demoPool examplesServer
[[] | examples-demoXA examples-dataSource-demoXAPool examplesServer
[[] |examples-demoxA-2 | examples-demoXA-2 examplesServer
[[] |examples-oraclexA examples-dataSource-oracleXAPool

I:l Showing 1 - 4 of 4 Previous | Next
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In the Create a New JDBC Data Source window, specify a data source name, and a
JNDI Name for the data source. A data source is bound on a JNDI naming service
with a JNDI name. Select a Database Type, and create a data source with the Oracle
database. Select Oracle as the Database Type, and select Oracle's Driver (Thin) as the
Database Driver, and click on next.

Create a New JDBC Data Source -

e

JDBC Data Source Properties

The following properties will be used to identify your new JDBC data source.

What would you like to name your new JDBC data source?

&5 MHame: OracleDataSource

What JNDI name wiould you like to assign to your new JDBC Data Source?

m

jdbc/OracleDs

&5 INDI Name:

What database type would you like to select? T

Database
. Oracle -
Type:
What database driver would you like to use to create database connections?

Database
Driver:

BN || e g

L1 F

*Oracle’s Driver (Thin) Versions:9.0.1,9.2.0,10 -
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A data source may be configured with any of the commonly used databases.
WebLogic Server provides Type 4 JDBC drivers from DataDirect for DB2, Informix,
Oracle, SQL Server, and Sybase. BEA-branded DataDirect, Sybase jConnect, and
Oracle thin drivers have been installed in the <weblogic9.1>/server/1ib directory.
The different JDBC Type 4 drivers provided by WebLogic Server are listed in the

following table:

Database Versions Driver Classes Connection URL
Supported

DB2 UDB 7.x, 8.1 and XA-weblogic.jdbex. jdbc:bea:db2:

8.2 on Linux, Unix, and DB2DataSource. //db2_server_name:port;

Windows.

Informix 9.4 and later.

MS SQL Server 7.0, SQL
Server 2000(SP1, SP2, and
SP3a) and SQL Server
2005.

Oracle 9i (R1 and R2)
Oracle 10g.

Sybase Adaptive Server
11.5,11.9,12.0,12.5, 15.

Non XA- weblogic.jdbc. db2.
DB2Driver.

XA-weblogic.jdbcx. informix.

InformixDataSource.

Non XA- weblogic.jdbc.
informix.InformixDriver.

XA- weblogic.
jdbex.sqlserver.
SQLServerDataSource.

Non XA- weblogic.jdbc.
sqlserver.

SQLServerDriver.

XA- weblogic.jdbcx.oracle.
OracleDataSource.

Non XA- weblogic.jdbc.
oracle.OracleDriver.

XA- weblogic.jdbcx.sybase.
SybaseDataSource.

Non XA- weblogic.jdbc.
Sybase.SybaseDriver.

DatabaseName= database

jdbc:bea:informix:
/ /dbserver1:1543;

informixServer= dbserverl;
databaseName= dbname

jdbc:bea:sqlserver:
/ / dbserver:port

jdbc:bea:oracle:

/ /dbserver:port

jdbc:bea:sybase:
/ / dbserver:port
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Databases which do not include a JDBC driver can be selected. If one such

driver is selected, add the driver zip or JAR file to the CLASSPATH variable in the
startWebLogic script; else add the JAR or zip file to the server 1ib directory. A
JDBC driver to a DBMS can be used, by specifying 'Other', and entering the driver
class name manually to the console. Any Type 4 JDBC driver can be manually added
to the classpath in the start-weblogic scripts, and need not to be put in the server

or lib directory:

Oracle -

Adabas for z/0S
CICS/TS for z/0S
Cloudscape

DB2

DB2 for z/0S
FirstSQL
IMS/DB for z/05
IMS/TM for z/0S
Infarmisx

M3 SAL Server
MySaL

PointBase
PostgreSQL
Progress
Sybase

VSAM for z2/0S

In the Transaction Options window, the transaction attributes of the data source

are specified. If a XA driver is selected, global transactions would be automatically
supported with Two-Phase commit transaction protocol. A global, distributed, or XA
transaction is one that involves multiple DBMSes or resources, and which require a
2-Phase commit protocol to ensure an all-or-nothing resolution of the transaction. A
global transaction is managed by a Transaction Manager using JTA. For a non-XA
data source to support global transactions, check the Global Transactions checkbox.
Select the protocol which supports global transactions. Different transaction
protocols are listed in following table:

Transaction Protocol Description

Logging Last Resource (LLR). LLR optimization provides a better performance as
compared to an XA JDBC driver, for insert, update,
and delete operations. XA driver provides with a better
performance for read operations. Recommended over a
two-phase commit.

Two-Phase Commit. Emulates participation in a global transaction using JTA.

One-Phase Commit. This is the default setting. Only one resource may
participate in the global transaction with one-phase
commit.
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In the Transaction Options page, click on Next. In the Connection Properties
window, specify the Database Name as orCL. Host Name as 1localhost, Port as
1521, and User Name as OE. Specify password for the OE username and click on the
Next button:

Connection Properties
Define Connection Properties.

What is the name of database you would like to connect to?

Database

Hame: ORCL

What is the name or IP address of the database server?

Host Name: |Inca|hnst |

What is the port on the database server used to connect to the database?

m

Port: 1521 |

What database account user name do you want to use to create database connections?

Database User

NHame: OE

What is the database account password to use to create database connections?

Password: |IIII... |
Confirm |||||--- |
Password:

= - [l
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In the Test Database Connection window, the driver class name, connection URL,
and user name for the Oracle database are specified. Click on the Test Database
Configuration, to test connection with the database:

Create a New JDBC Data Source

m

TestConEuraﬁon || Back | | Next ||| Finish ||| Cancel |

Test Database Connection
Test the database availability and the connection properties you provided.

What is the full package name of JDBC driver class used to create database connections in
the connection pool? (Mote that this driver class must be in the classpath of any server to
which it is deployed.)

Driver Class

Name: |0rac|e.jdbc.OracIeDriver

What is the URL of the database to connect to? The format of the URL varies by JDBC
driver.

URL: debc:oracle:thin:@localhoe{

What database account user name do you want to use to create database connections?

Database User OE
Name:

What is the database account password to use to create database connections?

L i

A message is displayed indicating that a connection has been established. If the
database is not connected and an error message is displayed, then click on the Next
button. In the Select Targets window, select the server to which the data source is
to be deployed. To deploy to the examples server, select the examplesServer, and
click on Finish.

Create a New JDBC Data Source

o] [ | (][]

Select Targets

You can select one or more targets to deploy your new JDBC data source. If you don't select a
target, the data source will be created but not deployed. You will need to deploy the data
source at a later time.

m

Servers

examplesServer

o] [ || I o]
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A data source is configured and added to the Data Sources table. The data source is
registered with the JNDI name, with the help of a naming service and a target server

that are deployed by the data source and also listed in the data sources table:

Data Sources

Showing 1 - 50f 5 Previous | Next

examples-oracleXA

examples-dataSource-oracleXAPool

OracleDataSource h

[] | name & JNDI Hame Targets

[7] |examples-demo examples-dataSource-demoPool examplesServer
[] | examples-demoxa examples-dataSource-demoXAPool examplesServer
[7] | examples-demoXA-2 | examples-demoXA-2 examplesServer
O

[}

jdbe/OracleDS examplesServer

Showing 1 - 50f 5 Previous | Mext

Make the data source available to the applications in the server, by clicking on the
Activate Changes button. Until the Activate Changes or Undo All Changes button
is selected, a web application is not deployed to the WebLogic server.

Configuring a Data Source

The data source created in the previous section will be configured. Select the data
source to be configured in the Data Sources table, and also select the Configuration
tab, which is the default setting. In the Configuration window, the data source JNDI
name can be modified:

General

connectio

A5 Name:

&5 b1

Hame:

Configuration | Targets Monitoring Control | Security = MNotes

Connection Pool | Transaction | Diagnostics = Identity Options

ns.

OracleDataSource

Click the Lock & Edit button in the Change Center to modify the settings on this page.
Applications get a database connection from a data source by looking up the data source on

the Java Naming and Directory Interface (JNDI) tree and then requesting a connection. The
data source provides the connection to the application from its pool of database

This page enables you to define general configuration options for this JDBC data source.

A unique name
that identifies this
data source in
the WebLogic
domain. More
Info...

The INDI path to
where this data
source is bound.
By default, the
JNDI name is the
name of the data
source. More
Info...

m
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Other configuration options for a data source are listed in following table:

Data Source Setting  Description

Row Prefetch Row Prefetch fetches multiple rows from the server to the client in
a single server access, thus improving their performance.

Row Prefetch Size If row prefetching is enabled, specify the number of rows to be
fetched. Optimal size of the rows to be fetched depends on the
query.

Stream Chunk Size Specifies the data chunk size for streaming the data types.

Select the Connection Pool link to configure the connection pool associated with

the data source. Initial capacity, maximum capacity, and capacity increment can

be set in the connection pool configuration. The Advanced link is used to set the
advanced connection pool properties. Some of the connection pool settings are listed
in following table:

Connection Pool Setting Description

Initial Capacity Specifies the initial number of connections in the connection
pool. It also specifies the minimum number of available
connections in the connection pool.

Maximum Capacity Specifies the maximum number of connections in the
connection pool.

Capacity Increment Specifies the number of connections added to the
connection pool in a connection increment.

Statement Cache Type Specifies the algorithm used for caching prepared
statements. If the value is LRU, and a new statement is
created, the least recently used statement in the cache is
replaced. If the value is FIXED, the first statement that
populates the cache stays indefinitely.

Test Connections on If Test Connections on Reserve checkbox is selected, then

Reserve. connections are tested before being given to the client.

Test is required for connection pools in a multi data source
created with the Failover algorithm. If Test Connections
on Reserve is selected, then the Test Table Name should be
specified.

Test Frequency Specifies, in seconds, the interval to test unused connections
in a connection pool. If test fails, the connection is closed
and reopened. Again, if test fails, the connection is closed.
If Test Frequency more than 0 is specified, then Test Table
Name should be specified.
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Connection Pool Setting

Description

Test Table Name

Init SQL

Shrink Frequency

Connection Creation Retry
Frequency.

Inactive Connection
Timeout.

Login Delay.

Maximum Waiting for
Connection

Connection Reserve
Timeout

Statement Timeout

Specifies the database table used to test connections. To
improve testing, specify a table without rows, or with

just few rows. The SQL query to test connection can be
specified with: SQL <query>. <query> is the query used to
test the database connection.

Specifies the SQL statement used to initialize connection
with a database. The SQL statement is specified with: SQL
<sql statement>. <sql statement> is the SQL statement
used to test connection. A database table can be specified
without specifying 'SQL' at the start of the field. If a
database table is specified, a database connection is tested
with the SQL statement: "SELECT count(*) from InitSQL".

Specifies the wait time for reducing the connection pool
size with the pre-incremented value.

Specifies the number of seconds between each attempt to
establish a connection with a database.

Specifies the number of seconds when an unused
connection is returned to the connection pool.

Specifies the number of seconds delayed for establishing a
connection with a database. It is used for database servers
that cannot handle successive connection requests.

Specifies the maximum number of connection requests
waiting to obtain a connection from the connection pool.

Specifies the number of seconds after which a connection
request will be timed out.

Specifies the number of seconds after which a statement
will be timed out.

The transaction protocol settings can be configured with the Transaction link.
Monitoring statistics can be collected with the Diagnostics link. The profile
information can be collected. Some of the data source profiles are listed in

following table:

Profile

Description

Profile Connection Usage

Profile Connection
Reservation Wait

Profile Connection Leak

Collects profile information about threads, which currently
uses connections from the connection pool.

Collects profile information about threads, which is
currently waiting to reserve a connection from the
connection pool.

Collects profile information about threads, which reserved
a connection from the connection pool and connection leak.
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Profile Description

Profile Connection Usage. Collects profile information about threads, which currently
uses connections from the connection pool.

Profile Connection Collects profile information about threads, which failed to

Reservation Failed. reserve a connection from the connection pool.

Profile Statement Cache Collects profile information about callable and prepared

Entry. statements, which is added to the statement cache and
about threads that create the statements.

Profile Statement Usage Collects profile information about threads, which currently
executes statements from the statement cache.

Profile Connection Last Collects profile information about the previous thread that

Usage had ultimately used a connection from the connection pool.

Profile Connection Collects profile information about threads that erroneously

Multithreaded Usage uses a connection, which was earlier obtained by a different
thread.

Profile Harvest Frequency It is the interval, in seconds, between threads when the

WebLogic Server harvests for profile data.

Select the Monitoring tab to monitor a data source. Select the Control tab to
administer the WebLogic Server instances, which is deployed by the data source. In
a deployed server instance, the statement cache can be cleared, and the server can be
suspended or shutdown.

Creating a Multi Data Source

A multi data source is an abstract group of data sources, which provides failover and
load balancing. A multi data source has a JNDI binding, similar to a data source. To
create a multi data source, click on the Services | JDBC | Multi Data Sources link in
the Administration Console:
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WEBLOGIC SERVER

ONSOLE

Change Center

Welcome, weblogic ~ Connected t

4 Home | Log Out | Preferences | Help

View changes and restarts

Mo pending changes exist. Click
the Release Configuration button
to allow others to edit the
domain.

Domain Structure

wi_server
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Multi Dataﬁuurces
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File T3
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Home > Summary of JDBC Data Sources » OradeDataSource > Summary of JDBC Multi Data Sources

Summary of JDBC Multi Data Sources

A JDBC multi data source is an abstraction around a group of data sources that provides load
balancing and failover between data sources. As with data sources, multi data sources are also
bound to the JNDI tree. Applications can look up @ multi data source on the JNDI tree and then
reserve a database connection from a data source. The multi data source determines from
which data source to provide the connection.

Use this page to create or view multi data sources in your domain.

b customize this table

Multi Data Sources

I:l Showing 1 -1 of 1 Previous | Next

[] | name & INDI Hame ?\'rgp‘;"“"“ Targets
examples- examples-

[ | multiDataSource- multiDataSource- Failover examplesServer
demoXAPool demoXAPool

I:I Showing 1 -1 of 1 Previous | Next

m

http://localhest7001/console/console.portal?_nfpb=true8_pagelabel=Glok €& Local intranet | Protected Mode: Off  100%

o

In the Multi Data Sources table, click on the New button to create a new multi data
source. In the Configure the Multi Data Source window, specify a data source name,
and a JNDI name. Select the algorithm type as Failover or load-balancing, and click

on Next.

Create a New JDBC Multi Data Source

ER I EE e

Configure the Multi Data Source

The following properties will be used to identify your new JDBC multi data source.

What would you like to name your new JDBC multi data source?

& Name: OracleMultiDataSource

What JNDI name would you like to assign to your new JDBC multi data source?

jdbc/OracleMultiDs

&5 IJNDI Name:

What algorithm type for this JDBC Multi Data Source would you like to select?

Algorithm
A&S Type:

= - =

Load-Balancing -
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In the Select Targets window, select the examplesServer or any other server, by
deploying the multi data source to it and click on next.

Create a New JDBC Multi Data Source

ol

Select Targets
You can select one or more targets to deploy your new JDBC Multi Data Source.

Servers

examplesServer

= - [l

In the Select Data Source Type window, select XA Driver for an XA data source,

or select Non-XA Driver for a non-XA data source, and click on Next. Because we
created an Oracle data source using a non-XA JDBC driver select Non-XA Driver.
In the Add Data Sources window, add data sources from the Available list to the
Chosen list. If a new data source is required, click on the Create a New Data Source
button, and then click on Finish.

Create a New JDBC Multi Data Source

ol | ]

Add Data Sources
What JDBC Data Sources would you like to add to your new JDBC Multi Data Source?

Data Available Chosen
Sources: examples-demo = OracleDataSource =

&

f o "

| Create @ New Data Source |

B (==
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A new data source is configured and added to the Multi Data Sources table. Click on
the Activate Changes button to make the data source available to the applications.

Multi Data Sources

Showing 1 - 2 of 2 Previous | Next

me me arge

[ | Hame & INDI Na #“?P';"thm Targets
examples- examples-

[ | multiDataSource- multiDataSource- Failover examplesServer
demoXAPool demoXAPool

) . ) Load-

[7] | OracleMultiDataSource jdbc/OracleMultiDS Balancing examplesServer

Qracefulliggiasource

k=

Showing 1 - 2 of 2 Previous | Next

A multi data source can be configured by selecting the multi data source link.

The targets to which the multi data source is deployed can be configured with the
Targets tab. The data sources in the multi data source can be configured with the
Data Sources link in the Configuration tab. The multi data source JNDI name can be
modified in the Configuration | General window. The Algorithm Type specifies
the algorithm used to select a data source from which a connection is obtained. If
algorithm type is Failover, connection request is always sent to the first data source
in the list. If the first data source has lost connectivity to the DBMS, connection
request will be sent successively to the next data source of the list, until a connection
is obtained or till it reaches to the end of the data source list. If the algorithm type

is Load Balancing, connection request's load is distributed evenly over the data
sources in the list. If load balancing is selected, connection failover is also provided
with connection requests. These connection requests are being sent to different data
sources in the list, until a connection gets established or till it reaches to the end of
the data source list.

A multi data source also provides the Failover Request If Busy, Failover Callback
Handler, and Test Frequency settings. For a multi data source with failover
algorithm when Failover Request If Busy is selected, the connection request is sent
to the next data source in the data source pool if all the connections in a data source
are busy. The Failover Callback Handler specifies the application class to handle
the callback, which is sent when a multi data source is ready to send a failover
connection request to another data source. Test Frequency specifies the interval, in
seconds, after which connections are tested. If a connection fails, the connection is
closed and reopened. If the connection fails again, then it is closed.
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WebLogic Server 9.x also supports Data Source Factories. Application scoped
connection pools use JDBC Data Source factories to provide with default connection
pool values. Configure a Data Source Factory by clicking on the Services | JDBC |
Data Source Factories link. Click on new in the Data Source Factories table. In the
Create a New JDBC Data Source Factory window, specify the data source factory
name, user name, and password. These are specified to log in to the database,
connection URL, driver class name, and factory name, and then click on OK. A data
source factory is created, and can be deployed to a target server node. The data
source factory name is used in the Administration Console, and in the configuration
file, config.xml. The Factory Name is used in the deployment descriptors.

Performance Tuning JDBC

For best stability and performance, configure the pool to create all the connections

it will need during startup, and retain them indefinitely. Hence, set the initial
capacity to equal the maximum capacity, which would be identical for each execute-
thread. Connection pooling provided by WebLogic Server data sources improves
performance, by making a pool of connections available for JDBC applications.
Connections do not have to be opened and closed for each client.

Test Connections on Reserve tests the connections before making a connection
available to a client and can reduce the performance. To prevent frequent connection
testing, set the connection pool attribute, Seconds to Trust an Idle Pool Connection.
This attribute specifies the number of seconds for which a connection that is known
to have been successfully used, is not tested with a SQL query. When JDBC is done
in external client JVMs, using RMI to do JDBC through WebLogic to the DBMS,

data source performance can be improved by selecting Row Prefetch Enabled, and
an optimal prefetch size in configuring a data source. Row prefetching improves
performance by prefetching multiple rows from the server to an external client. Row
prefetch is not recommended for JDBC in external clients through WebLogic. It is
much faster to produce JDBC in the WebLogic JVM, JSPs, servlet, E]Bs, and so on.
Caching statements improves the performance of the connection testing by reusing
statements, rather than creating new statements. Statement caching is specified in the
connection pool configuration.

Here is the ideal standard for riskless WebLogic JDBC coding style. Pooling is fast, it
is best used in a quick per-invoke fashion:

/* This is how you should make any of your top-level methods that will produce
JDBC, work for any of your applications.*/
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public void myTopLevel]DBCMethod()
{

Connection ¢ = null;

/* All JDBC objects would be method level objects that ensure thread-safety and
prevent connection leaking. Define the connection object before the JDBC 'try'
block.*/

try

{

/* The above is the JDBC try block for the method. All the JDBCs' for this method in

the block is connected directly from the DataSource in the try block. Do not connect

it from any method that has kept a connection, and is sharing it for repeated use.*/
¢ = myDataSource.getConnection();

/* You can pass the connection or sub-objects to sub-methods but none of these
methods must expect to keep or use the objects they receive after their method call
completes (eg).*/

DoSomethingFancyWith(c);

/* Use Prepared or Callable Statements. They are usually faster, because we cache
them transparently with the pool.*/

PreparedStatement p = c.prepareStatement...);

ResultSet rs = p.executeQuery();

ProcessResult(myrs);

/* Close JDBC objects in the proper order: first resultset,; then statement; and then
connection.*/
rs.close();

/* Always close result sets as soon as possible (ASAP) at the levels they were
created*/
p-close();

/* Always close statements ASAP at the levels they were created. When the JDBC is
processed in the try-block, close the connection:*/
c.close();

/* Always close connection-ASAP in the same method and the block that was used
to create or obtain it.*/
c = null;
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/* Set the connection to null, so that the finally block below knows that it has been
taken care of .*/

}

catch (Exception e )

{

/* Do whatever, according to your needs. You would not have a catch block, if it is
not needed.*/

)
finally

{

/* Always have the above finally block. A finally block is crucial to ensure that the
connection is closed and returned to the pool, and is not leaked.*/

/* Failsafe: Do every individual thing you want to do in the finally block in it's own
try block-catch-ignore so everything is attempted.*/

try

{

if (c != null) c.close();
}
catch (Exception ignore)
{
}
}
}

Deploying a Web Application to
WebLogic Server from JDeveloper

We will develop a web application to retrieve data from an Oracle database table
with the data source configured in the Configuring a Data Source section. Create an
example database table in the Oracle database. Create a table, Catalog, using a SQL
Client tool such as SQL * Plus, or a command-line utility with the following QL script:

CREATE TABLE Catalog(CatalogId INTEGER

PRIMARY KEY, Journal VARCHAR (25), Publisher VARCHAR (25),

Edition VARCHAR (25), Title Varchar(45), Author Varchar(25));

INSERT INTO Catalog VALUES('l', 'Oracle Magazine', 'Oracle Publishing',
'Nov-Dec 2004', 'Database Resource Manager', 'Kimberly Floss');

INSERT INTO Catalog VALUES('2', 'Oracle Magazine', 'Oracle Publishing',
'Nov-Dec 2004', 'From ADF UIX to JSF', 'Jonas Jacobi');

INSERT INTO Catalog VALUES('3', 'Oracle Magazine', 'Oracle Publishing',
'March-April 2005', 'Starting with Oracle ADF ', 'Steve Muench');
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We will create a web application in JDeveloper to access the Oracle database. Before
starting JDeveloper we need to copy the <Weblogic91>\server\lib\weblogic.

jar to the <dDeveloper>\jdev\1lib\ext directory. <WwebLogic91> is the directory in
which your WebLogic Server 9.1 is installed. <dDevelopers is the directory in which
JDeveloper is installed. Select File | New to create a new application and project. In
the New Gallery window, select General in Categories and Application in Items,
and click on OK. In the Create Application window, specify an application name
and click on OK. In the Create Project window, specify a project name and click

on OK. An application and a project are added to the Applications Navigator and
create a JSP, catalog. jsp. Select File | New, and in the New Gallery window select
Web Tier | JSP in Categories. Select JSP in Items and click OK. A JSP is added to
the Applications Navigator.

.ﬁ.pplicatiuns EJT]CDnnectil:uns E]

YR IEEaLE
Applications
El WeblLogicApp
=5
EI{:l Wieh Conkent
=-{_0) WEB-INF

Import the java.sql, javax.sqgl, and javax.naming packages in the JSP. We have
to create an InitialContext object, which is required for JNDI naming operations:

InitialContext ctx=new InitialContext():

Previously, we had created a data source with JNDI name, jdbc/OracleDs. Create a
DataSource object from the JNDI name using the lookup () method:

DataSource ds=(DataSource)ctx. lookup (”jdbc/OracleDS”) ;

Obtain a JDBC connection from the DataSource object. Create a Connection object
using the getConnection () method of the DatasSource object:

Connection connection=ds.getConnection() ;

Create a statement object from the Connection object using the
createStatement () method:

Statement stmt=connection.createStatement () ;
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Run a SQL query with the executeQuery () method to return a ResultSet object.
Specify a SQL query, which selects all the columns of the example database
table, catalog:

ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;

Create a HTML table with a row that corresponds to each row in the result set, and
a column that corresponds to each column in the result set. Add a header row to the
html table. Iterate over the result set, and add row values to the html table:

while (resultSet.next())

{

<tr>
<td><%out.println(resultSet.getString (1)) ;%></td>
</tr>

}

The JSP page, catalog.jsp, which is used to generate a HTML table from the
example database table with the data source configured in the WebLogic server, is
listed below:

<%@ page contentType="text/html"%>
<%@ page import="java.sql.*,javax.sql.*,javax.naming.*"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html">
<title>WebLogic Application</title>
</head>
<body>
<%

InitialContext ctx=new InitialContext () ;

DataSource ds=(DataSource)ctx.lookup ("jdbc/OracleDS") ;
Connection connection=ds.getConnection() ;

Statement stmt=connection.createStatement () ;

ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;
%>

<table border="1" cellspacing="0">

<tr>

<th>CatalogId</th>
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<th>Journal</th>
<th>Publisher</th>
<th>Edition</th>
<th>Title</th>
<th>Author</th>

</tr>

<%

while (resultSet.next())

{

)
>

<tr>

<td><%out.println(resultSet.getString (1)) ;%></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
<td><%out.println(resultSet.getString(4)) ;%></td>
<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%$></td>

</tr>
<%

}
resultSet.close () ;
stmt.close() ;
connection.close() ;
%>

</table>
</body>
</html>

We will deploy the web application to the WebLogic server. <gDevelopers is
the directory in which JDeveloper is installed. To deploy a web application to the
WebLogic server, we have to perform the following operations:

1. Create a connection to the WebLogic Server.

2. Create a deployment profile for the web application.

3. Deploy the deployment profile to the WebLogic Server using the connection
to the server.
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We have to start the WebLogic server to establish a connection with the server. To
create a connection to the WebLogic Server, right-click on the Application Server
node in the Connections navigator, and select New Application Server Connection.

7+ Oracle JDeveloper - WebLogicApp jws : WebLogic.jpr

File Edit ‘iew Search MNavigate Run

Debug  Refactor  Versioning  Tools

Window Help

[=EEs

Fao@ad 0-0- 90 YXEE A4 adu- - ¥-DEQWHEEIRT BD

Apphcatlons lsﬂConnact\ons [:] @Start Page catalog.]sp ] E] Components [;]
X WY [l <%@ page contentType="text/html"s> =8| |css -
2l Connections =l sl pam: - @ Cradle
: D e ava,3gl. ¥, javax. sql. ¥, Javax. naning, = @ Blaf
D BAM Server = @ TDevelo
i =) L per
{13 patabase Me
-] Integration Ser X
H . quiv="Content-Type” content="text/html’|
D Rule Engines Import Connections... sic Applicationd titles —_————
{23 uDDI Registry e — @Pmparty L..
[#-{7] WebDa Server —
= <hody> AES @dOE
= <%
InitislContext ctx=new InitialContexti);
= Structure ] E] DataSource da=(DataSource)ctx.lookup(”jdbec/Oraclel
Connection connection=ds.getConnection();
SrarteNent StWt=COnnection.createltatementi): -
Design | Source | History I 4 | | » I
Messages -Log ] [;]
[6:20:38 PM] Successful compilation: O errors, 0 warnings. ¥l Editing

Click on Next in the Create Application Server Connection Wizard. In the Type
window, specify a Connection Name and select Connection Type as WebLogic
Server 9.x, and then click on Next.

7+ Create Application Server Connection - Step 1 of 4: Type

Specify a unique name and type for the connection. The name must be a valid Java
identifier.

Connection Mame:

| ‘WeblLogicConnection

Connection Type:

[WehLogic Server 9.x -

Cancel

Help < Back i
L3
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In the Authentication window specify the username (default is 'weblogic') and
password (default is 'weblogic') which were specified when the WebLogic server was
installed. In the Connection window, specify Host Name as localhost, Port as 1521,
Target Node as examplesServer, and the Path to weblogic.jar.

Fa

“7 Create Application Server Connection - Step 3 of &: Connection @

“WeblLogic Server connections use a host name and port to establish a connection.
An optional target node can also be specified, if the WebLogic server is configured
to use named server targets,

Host Mame {defaults to "localhost” if omitted):

|Incalhu:ust |

Port {defaults ko 7001 if omitted):
7001 |

Target Mode (reguired for a server configuration using named targets):

| examplesserver |

Path to weblogic,jar Containing WebLogic Client:

|C:'I,BEF\'I,WEb|DgiE91'I,SEr\.-'Er'I,|ib'l,WEb|DgiE.jar || Browse. .. |

| Help | | = Back " uﬁt} || Finish || Cancel |

In the Test window, click the Test Connection button to test connection with the
WebLogic server. A "Success" message is displayed, if a connection is established.
If a connection is not established, an error message is generated. For example, an
error is generated, if the WebLogic server have not been started prior to testing the
connection with the server. An application server connection node is added to the
Connections navigator.

Applications ]QﬂCDnnections =)
X @v

4R Cornections

-] Application Server
% Jebl ogicConne
-7 BAM Server
-7 Database

-7 Inteqgration Server
-7 Rule Engines

-7 UDDI Registry
[0 WehDa Server
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We will create a deployment profile from the web application. Select File | New and
in the New Gallery window, select General | Deployment Profiles. Select WAR File
in Items and click on OK.

7+ New Gallery @

Eilter By: | All Technologies

Cateqgories: Items:
[=}-General

Business Components Archive

----- Applications

usiness Components EJ6 Session Bean
Client J&R. File

JAR. File:
oadjava and Java Stored Procedures
RAR Fil=

----- Projects - )
N . Taglib JAR. File
----- Simple Files ™
..... LML R. File —
_____ WML WebCenter Application WaR
- Business Tier
- Client Tier Description:

Opens a dialog from which you can create a profile for deploying the JZEE web module
(WAR) to an application server, The WAR consists of the web components {J5Ps and
servlets) and the corresponding deployment descriptors.,

- Integration Tier
t-Web Tier

H
£
[#-Database Tier
£
£

To enable this option, wou must select a project or a File within a project in the
Application Mavigator.

| Help | | OE | Cancel |

In the Create Deployment Profile window, specify the deployment profile name,
webapp1, which is the default, and click on OK. In the WAR Deployment Profile
Properties window specify J2EE web context root as 'weblogic'. The connection
that we created with the WebLogic server is a t3 protocol connection. By default,
a deployment profile uses the http protocol to deploy to the WebLogic server.
Therefore, we have to modify the deployment profile protocol to t3. Select

the Platform | WebLogic 9.x node, modify the adminurl option from
http://${hostname}:${port} tot3://s{hostname}:${port} and click on OK.
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=7 WAR Deployment Profile Properties

—}--Weh Files
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Weblogic 9.x Deploy Command:
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Help

Before a J2EE application may be deployed to the WebLogic Server, the WebLogic
Server is required not to be in the Lock & Edit mode. Deploy the deployment profile
to the WebLogic Server, by right-clicking on the deployment profile and select the
Deploy to | WebLogicConnection link.
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The web application is deployed to the WebLogic Server, and the output in
JDeveloper is shown below:

Deployment started.

Target platform is WebLogic Server 9.x (WebLogicConnection).
Checking weblogic.xml for completeness...

Wrote WAR file to C:\JDeveloper\jdev\mywork\WebLogicApp\WebLogic\
deploy\webappl.war

Wrote EAR file to C:\JDeveloper\jdev\mywork\WebLogicApp\WebLogic\
deploy\webappl.ear

C:\JdDeveloper\jdk\jre\bin\javaw.exe -classpath
C:\wls\weblogic91l\server\lib\weblogic.jar weblogic.Deployer -adminurl
t3://localhost:7001 -user weblogic -password **** -debug -verbose -
deploy -upload -source
C:\JDeveloper\jdev\mywork\WebLogicApp\WebLogic\deploy\webappl.ear -
name webappl

weblogic.Deployer invoked with options: -adminurl
t3://localhost:7001 -user weblogic -debug -verbose -deploy -upload -
source
C:\JDeveloper\jdev\mywork\WebLogicApp\WebLogic\deploy\webappl.ear -
name webappl

[WebLogicDeploymentManagerImpl.<init>() :103] : Constructing
DeploymentManager for J2EE version V1 4 deployments
[WebLogicDeploymentManagerImpl.getNewConnection () :146] : Connecting to
admin server at localhost:7001, as user weblogic

[ServerConnectionImpl.getEnvironment () :282] : setting environment
[ServerConnectionImpl.getEnvironment () :285] : getting context using
t3://localhost:7001

[ServerConnectionImpl.getMBeanServer () :237] : Connecting to

MBeanServer at service:jmx:t3://localhost:7001/jndi/weblogic.
management .mbeanservers.domainruntime
[ServerConnectionImpl.getMBeanServer () :237] : Connecting to
MBeanServer at service:jmx:t3://localhost:7001/jndi/weblogic.
management .mbeanservers.runtime

[DomainManager.resetDomain () :36] : Getting new domain
[DomainManager.resetDomain() :39] : Using pending domain: false
[MBeanCache.addNotificationListener () :96] : Adding notification

listener for weblogic.deploy.api.spi.deploy.mbeans.TargetCache@1827d1l
[MBeanCache.addNotificationListener () :103] : Added notification
listener for weblogic.deploy.api.spi.deploy.mbeans.TargetCache@1827d1l
[MBeanCache.addNotificationListener () :96] : Adding notification
listener for weblogic.deploy.api.spi.deploy.mbeans.ModuleCache@8f9a32
[MBeanCache.addNotificationListener () :103] : Added notification
listener for weblogic.deploy.api.spi.deploy.mbeans.ModuleCache@8f9a32
[ServerConnectionImpl.initialize():170] : Connected to WLS domain:
wl_server
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[ServerConnectionImpl.setRemote() :463] : Running in remote mode
[ServerConnectionImpl.init () :160] : Initializing ServerConnection :
weblogic.deploy.api.spi.deploy.internal.ServerConnectionImpl@lllbfbc
[BasicOperation.dumpTmids () : 744] : Incoming tmids:
[BasicOperation.deriveAppName () :139] : appname established as: webappl
<Info> <J2EE Deployment SPI> <BEA-260121> <Initiating deploy operation
for application, webappl [archive: C:\JDeveloper\jdev\mywork)\
WebLogicApp\WebLogic\deploy\webappl.ear], to configured targets.>
[ServerConnectionImpl.upload() :639] : Uploaded app to C:\wls\
weblogic91l\samples\domains\wl server\.\servers\examplesServer\upload\
webappl

[BasicOperation.hasdMSModules () :489] : checking if jms: META-INF/
application.xml

[BasicOperation.hasdMSModules () :489] : checking if jms: webappl.war
[BasicOperation.dumpTmids () : 744] : Incoming tmids:
[BasicOperation.dumpTmids () : 746] : {Target=examplesServer, WebLogicTar

getType=server, Name=webappl}, targeted=true
[BasicOperation.loadGeneralOptions () :661] : Delete Files:false
Timeout :3600000

Targets: examplesServer

ModuleTargets={}

SubModuleTargets={}

}

Files: null

Deployment Plan: null

App root: C:\wls\weblogic9l\samples\domains\wl server\.\servers\
examplesServer\upload\webappl

App config: C:\wls\weblogic9l\samples\domains\wl server\.\servers\
examplesServer\upload\webappl\plan

Deployment Options:
{isRetireGracefully=true,isGracefulProductionToAdmin=false,isGracefulI
gnoreSessions=false,retireTimeout

Secs= 1,undeployAllVersions=false,archiveVersion=null,planVersion=nul
1l,isLibrary=false, libSpecVersion=null, libImplVersion=null, stageMode=n
ull, clusterTimeout=3600000,altDD=null,altWlsDD=null, name=webappl, sec
urityModel=null, securityValidationEnabled=false,versionIdentifier=nul
1,isTestMode=false, forceUndeployTimeout=0,defaultSubmoduleTargets=tru
e, timeout=0}

[BasicOperation.execute() :401] : Initiating deploy operation for app,
webappl, on targets:

Task 1 initiated: [Deployer:149026]deploy application webappl on
examplesServer.

Task 1 completed: [Deployer:149026]deploy application webappl on
examplesServer.

Target state: deploy completed on Server examplesServer
[ServerConnectionImpl.close() :328] : Closing DM connection
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[ServerConnectionImpl.close() :348] : Unregistered all listeners
[ServerConnectionImpl.closedMX () :368] : Closed JMX connection
[ServerConnectionImpl.closedMX () :380] : Closed Runtime JMX connection

Elapsed time for deployment: 2 minutes, 10 seconds
---- Deployment finished.

Invoke the JSP with the URL http://localhost:7001/weblogic/catalog.Jsp.
The JSP runs in the WebLogic server and generates an html table:

Catalogld Journal Publisher Edition Title Author

1 Oracle Magazine Oracle Publishing Nov-Dec 2004 | Database Resource Manager Kimberly Floss
2 Oracle Magazine Oracle Publishing Nov-Dec 2004  |From ADF UIX to JSF Jonas Jacobi

3 Oracle Magazine|Oracle Publishing March- April 2005 |Starting with Oracle ADF  |Steve Muench

JDBC 4.0 Version

Neither WebLogic Server 9.x nor 10.x supports JDBC 4.0. In a later version of
WebLogic server, we can avail the new features in JDBC 4.0. To use the JDBC 4.0
driver, we will modify the catalog.jsp to get connected to the Oracle database
from the WebLogic Server. Oracle database 11g JDBC drivers support JDBC 4.0,
and can be downloaded from: http://www.oracle.com/technology/software/
tech/java/sqglj jdbc/htdocs/jdbc_111060.html. The JDBC 4.0 features can

be used by adding the JDBC 4.0 JAR file, ojdbcé . jar, to the server 1ib directory,
or to the classpath variable of the startwWebLogic script. JDBC 4.0 has added
support for setting client info properties on Connection objects to identify
connections that could bog down an application. Standard client info properties are
ApplicationName, ClientUser, and ClientHostname. In the JDBC 4.0 version of the
web application, set the standard client info properties on the Connection object:

connection.setClientInfo ("ApplicationName", "OraclelApp") ;
connection.setClientInfo("ClientUser", "OracleUser") ;
connection.setClientInfo ("ClientHostname", "OracleHost") ;

Connection state tracking is a connection management feature added in JDBC 4.0.
Connection state tracking is used to identify connections that are unusable, and
close the connections. Connection state tracking is implemented by the WebLogic
connection pool manager using the isvalid () method of the Connection object:

if (!connection.isValid())
connection.close() ;
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PreparedStatements are pooled by default in a connection pool, if the database
supports statement pooling. Statement pooling reduces the overhead of opening,
initializing, and closing the statements, which are frequently being used. JDBC

4.0 also has added support, for pooling of the statement object. WebLogic server
pools statements for all DBMSes or drivers, by default. In JDBC 4.0, the support for
statement pooling is irrelevant to the WebLogic JDBC applications.

Oracle JDBC provides some extensions to the JDBC API with additional methods.
JDBC 4.0 has added a new feature called wrapper pattern, which can be used to
access the vendor-specific JDBC resources. The wrapper pattern is implemented in
the wrapper interface, which is extended by the following interfaces:

java.sqgl.Connection
java.sqgl.Statement
java.sqgl.DatabaseMetaData
java.sqgl.ParameterMetaData
java.sgl.ResultSetMetaData
java.sgl.ResultSet
javax.sql.Datasource

Oracle JDBC API provides the oracle.jdbc.OracleStatement interface as an
extension to the java.sql.Statement interface. The oracleStatement interface can
be unwrapped to create an object of its type. To create an OracleStatement object,
test if a Statement object is a wrapper for the OracleStatement interface, using the
isWrapperFor () method. If the statement object is a wrapper, then unwrap the
OracleStatement interface using the unwrap () method given below:

Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class))

{

OracleStatement oracleStmt = (OracleStatement)stmt.unwrap (class);

}

The oraclestatement object can be used to set the column type using the
defineColumnType () method. Defining column type is used for performance
optimization and data type conversion. If the same statement object is used to

run different queries, then clear the previously defined column types using the
clearDefines () method. Set the column type of the first column to 0racleTypes.
Number, and the second column to OracleTypes . VARCHAR:

oracleStmt.clearDefines() ;
oracleStmt.defineColumnType (1, OracleTypes.NUMBER) ;
oracleStmt.defineColumnType (2, OracleTypes.VARCHAR) ;
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JDBC 4.0 also supports data types, such as ROWID, NCLOB, and NBLOB. Oracle database
supports the ROWID data type. The ROWID psuedocolumn in an Oracle database table
identifies a unique row in the table. Add the ROWID column to the SELECT query:

ResultSet resultSet=oracleStmt.executeQuery ("Select ROWID, CATALOGID,
JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from Catalog") ;

To the HTML table, add a column for the ROWID column, and add values to it using
the getRowId () method in the ResultsSet interface:

<td><%out. println(resultSet. getRowId ("ROWID”). toString ()) ; %></td>

JDBC 4.0 has added enhanced support for chained sQLExceptions. The chained
exceptions and chained causes can be retrieved using the FOR-EACH loop introduced
in JDK 6.0. In the error JSP page, the FOR-EACH loop is used to output the chained
exceptions and chained causes. Previously, the getNextException () and

getcCause () methods were invoked iteratively to retrieve the chained exceptions and
chained causes:

<%@ page isErrorPage="true" %>
<%
for (Throwable e : exception )

{

out.println ("Error encountered: " + e);

}

o°

The JDBC 4.0 version of catalog. jsp is listed below:

<%@ page contentType="text/html"%>

<%@ page import="java.sqgl.*,javax.sqgl.*,java.util.*,javax.naming.*,
oracle.jdbc.OracleStatement"%>

<html>

<head>

<meta http-equiv="Content-Type" content="text/html">
<title>WebLogic Application</titles>

</head>

<body>

<%

InitialContext ctx=new InitialContext () ;

DataSource ds=(DataSource)ctx.lookup ("jdbc/OracleDS") ;
Connection connection=ds.getConnection() ;
connection.setClientInfo ("ApplicationName", "OracleApp") ;
connection.setClientInfo("ClientUser", "OracleUser") ;
connection.setClientInfo("ClientHostname", "OracleHost") ;
Statement stmt=connection.createStatement () ;
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DatabaseMetaData metaData=connection.getMetaDatal() ;
if (metaData.supportsStatementPooling())

{

if (stmt.isPoolable())

stmt .setPoolable (true) ;

}

Class class = Class.forName ("oracle.jdbc.OracleStatement") ;

if (stmt.isWrapperFor (class))

{

OracleStatement oracleStmt = (OracleStatement)stmt.unwrap(class) ;

oracleStmt.clearDefines () ;

oracleStmt.defineColumnType (1, OracleTypes.NUMBER) ;
oracleStmt.defineColumnType (2, OracleTypes.VARCHAR) ;
oracleStmt.defineColumnType (3, OracleTypes.VARCHAR) ;
oracleStmt.defineColumnType (4, OracleTypes.VARCHAR) ;
oracleStmt.defineColumnType (5, OracleTypes.VARCHAR) ;
oracleStmt.defineColumnType (6, OracleTypes.VARCHAR) ;
oracleStmt.defineColumnType (7, OracleTypes.VARCHAR) ;

ResultSet resultSet=oracleStmt.executeQuery ("Select ROWID,
CATALOGID, JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from Catalog") ;

%>

<table border="1" cellspacing="0">
<tr>
<th>CatalogId</th>
<th>Journal</th>
<th>Publisher</th>
<th>Edition</th>
<th>Title</th>
<th>Author</th>
</tr>

<%

while (resultSet.next())

{
%>
<tr>
<td><%out.println(resultSet.getRowId ("ROWID") .toString()) ;%></td>
.getString (1)) ;%></td>
.getString(2)) ;%></td>
;%></td>
;%></td>
;%></td>

;%$></td>

<td><%out.println(resultSet

<td><%out.println (resultSet

<td><%out.println(resultSet.getString (3

<td><%out.println(resultSet

<td><%out.println(resultSet.getString (5
<td><%out
</tr>

o
<3

))
))
.getString(4))
))
))

.println(resultSet.getString (6
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}

resultSet.close () ;
stmt.close() ;
connection.close() ;
}
%>

</table>

</body>

</html>

Summary

WebLogic Server 9.x has a new feature, multi data source, which is a group of data
sources with a JNDI name binding. A multi data source facilitates the maximum
data sources that are available. WebLogic Server 8.1 also had multi data sources
called MultiPools. Any pool or multipool is accessed via a DataSource. For 9.0 and
the later versions, the DataSource to access the notion of a pool or multipool have
been combined. In WebLogic Server 9.x, a connection pool configuration used in
WebLogic Server 8.1 has been removed. The data source configuration in WebLogic
Server 9.x provides enhanced connection request failover and load balancing
between data sources. In a WebLogic server version that supports JDBC 4.0, the new
features of JDBC 4.0 such as connection state tracking, Java SE chained facility, and
the wrapper pattern to access non-standard resources can be availed.
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iIn WebSphere
Application Server

WebSphere application server 6.1, is a J2EE and web services technology based
application server for developing J2EE applications. The WebSphere application
server is used to develop JDBC applications. The IBM DB2 9 offers some new
features, which are suitable for developing a JDBC 4.0 application. DB2 9 has added
support for the SQL xML data type, which can be used in conjunction with the
SQLXML java data type. It is a new data type in JDBC 4.0 to store and retrieve XML
documents. The DB2 database server provides access from WebSphere application
server by configuring a JDBC Provider, which is a WebSphere proprietary term in
the application server.

In this chapter, we will configure a data source in WebSphere application server 6.1
to connect to DB2 9 database. We will deploy a web application to the WebSphere
application server that consists of a JSP to generate an HTML table using the data
source configured in the server. We will use the DB2 JDBC Type 4 driver for creating
JDBC connection to the DB2 9 database. The Type 4 driver has an advantage over the
Type 2 driver: it provides direct access to the DB2 database. In this chapter, you'll
learn about the following:

e Create a JDBC Provider with DB2 9 database in the WebSphere Application
Server 6.1.

e Create a Data Source with DB2 9 database in the WebSphere
Application Server 6.1.
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e Deploy a Web Application from JDeveloper 10g to the WebSphere
Application Server 6.1 to connect with the DB2 Database 9.

e JDBC 4.0 Version of the Web Application.

Setting the Environment

The following preliminary setup is required before configuring a JDBC connection
with the DB2 9 database from the WebSphere application server 6.1:

1. Download and install the DB2 9 database from http://www.ibm.com/
developerworks/downloads/im/udb/?S TACT=105AGX28&S_CMP=TRIALS.

Create a sample database, SAMPLE, in the DB2 9 database server.

Create an example table comprising a catalog of journal articles in the
database. The SQL script to create the example table is listed below:
CREATE TABLE DB2ADMIN.Catalog(CatalogId VARCHAR(25) PRIMARY KEY

NOT NULL, Journal VARCHAR(25), Section VARCHAR(25), Edition
VARCHAR (25), Title VARCHAR(75), Author VARCHAR(25))

INSERT INTO DB2ADMIN.Catalog VALUES('catalogl',6 'developerWorks',
'Java Technology', 'Nov 2004', 'Getting started with enumerated
types', 'Brett McLaughlin');

INSERT INTO DB2ADMIN.Catalog VALUES('catalog2',6 'developerWorks',
'XML', 'Apr 2005', 'Transform Eclipse navigation files to DITA
navigation files', 'Loretta Hicks');

4. Download the WebSphere application server 6.1 from http://wwwl4.
software.ibm.com/webapp/download/preconfig.jsp?id=2005-01-19+10
%3A47%3A53.647228R&S_TACT=104CBW71&S_CMP= and install the WebSphere
application server.

Configuring a JDBC Provider

In this section, we will configure a JDBC connection with the DB2 9 database from the
WebSphere application server 6.1. Start the WebSphere application server from the
First steps console. Access the WebSphere Administration console from the First steps
console, or with the URL https://localhost:9043/ibm/console/logon.jsp.
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WebSphere Application Server - First steps - AppSnd2 =] & |

WebSphere  Application Server

First steps

Installation verification
Confirm that your server is installed and that it can start properly

Stop the server
Stop the server and its applications

Administrative console |

Install and adm#. ter applications.
Install and administer applications.

Profile management tool
Waork with profies.

Information center for WebS phere Application Server
Learn more about WebSphere Application Senver,

Migration wizard
Migrate WebSphere Application Server V5 or VB to WE.1.

Exit

In the login page, specify the User ID and Password, and click on Login. The
administration console page is displayed. The administration console page has
provision to configure JDBC, deploy applications, set environment variables, and
define login configurations.

Select the Resources | JDBC | JDBC Providers node to configure a new JDBC
provider. A JDBC provider is used to access a database. It consists of settings for the
database, the JDBC driver type and the driver class.

i =
Integrated Solutions Console ‘Welcome websphere Help | Logout -| |:z:
View: All tzsks =] Welcome
welcome Welcome 7 — O About this Integrsted Solutions Console =]
Guided Activities
; Integrated Solutions Console, 6.1.0.0

Servers Intagrated Solutions Console provides a x !

common administration console for multiple Build Numbeff- b?GZU-L"
[ applications products. The table lists the product suites that Build Date: 5/16/06

can be administered through this installation.
Bl Resources Select a product suite to view more information. LICENSED MATERIALS PROPERTY OF 1BM

5724-i63, 5724-HB88, 5655-N01 (C)
Schedulers Copyright Internationzl Business E
Object poal managers Machines Corp. 2005, 2006

Suite Name Version
Bl s WebSphere Application Server 6.1.0.0
Bl ipeC

JDBC Providers
Data rces

Diata sources (WebSphere
Application Server V4)

Resource Adapters
Asynchronous beans
Cache instances
Mail

URL

Resource Environment
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Select the Scope, Server for defining a new JDBC provider. Scope defines the level at
which the JDBC providers are available. WebSphere architecture comprises of three
levels: cells, nodes, and servers. A cell is an administrative domain that consists of a
group of nodes. A node is a group of WebSphere Application Server that manages
server processes. The application server is the primary runtime component in a
WebSphere Application Server configuration. If the JDBC Provider is to be made
available from all application servers in a node, select Node as the Scope. If the JDBC
Provider is to be made available in all the nodes of a cell, select Cell as the Scope.
Select New to configure a new JDBC provider.

. [ 1]
Integrated Solutions Console Welcome websphere Help | Logout | :::
View: All tasks = Close page
welcome IDBEC providers 2Rl |

Guided Activities IDEC providers Field help
For field help infor
Servers Use this page to edit properties of a JDBC provider. The JDBC provider object calact a field label
= ancapsulates the specific JDBC driver implemeantation class for access to the specific marker when the F
Bl Applications vendor database of your environment. Learn more about this task in a quided ackivity. A cursor appears.
B guided activity provides a list of task steps and more general information about the topic.
ssources
B Scope: Cell=dvohra09-PCNodedicell, Node=dvohrad9-PCNode01, Server=serverl Page help
Schedulers More information :
Object pool managers Scope specifies the level at which the resource definition is visible. For this page
IMS :::tal’l—:eg L‘r;Flnrmatinn on what scope is and how it works, see the scope Command Assista
settings help
Bl pec View administrativ
BB Fmlis Node=dvohra0$-PCNode0l, Server=serverl w %’;MM
Data sources actien
Data sources (WebSphere Praferances
Application Server Va)
New| | Delete
Rescurce Adapters —Eg 4
[ Asynchronous beans ] [
Cache instances
Mail Selact| Name % Scope 3 Description {}
URL [F] | Derby JDBC Provider Node=dvohrads- Derby embedded non-XA
BClode01,Server=server1 | JDBC Brovider
Resource Environment
Security Total 1

Environmeant

System administration

Users and Groups
q | B H ]

In the Create a new JDBC provider window, select DB2 as the database type. If

the database with which a connection is to be configured is not listed, select User-
Defined for the database type. Select the Provider type as DB2 Universal JDBC
Driver Provider. For DB2 database type on Windows, the provider type DB2
Universal JDBC Provider (XA) is used for distributed transactions. If the database
type selected is User-Defined, the provider type User-Defined JDBC Provider is
specified. Select the implementation type, Connection pool data source. If the User-
Defined database type is selected as the implementation type, User-Defined is also
specified. If the provider type DB2 Universal JDBC Provider (XA) is selected, then
select the implementation type, XA DataSource and click on next.
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Integrated Solutions Console Welcome websphere Help | Logout |

View: All tasks = ate a new JDBC B
i [r—
Create a new JDEC Provider =
Guided Activities
- L. " Create new IDBC provider Field help
TVers JIDBC provider For field help|
) ) ) selact = fisld
Applications . Set the basic configuration values of s JDBC provider, which arker when
=0 = L encapsulates the specific vendor JDBC driver implementation cursor appes
B Resources CEEECE L EE Tt (lasses that are required to access the database. The wizard
information fills in the name and the description fields, but you can type
Schedulers - different values.
Object pool managers Step 3: Summary
Scope
M
s cellsidvohra03-PCNed=01 Callinodes dvohra05-
[=Risl-Te)

PCNode01:serversiserverl

JDBEC Providers
Data sources

# Database type

X D82 -
Data sources (WebSphere

Application Server 4} + Provider type

DB2 Universal JDBC Driver Provider

Resource Adapters
Asynchronous beans # Implamentation type

Cache instances Connection pool data source

Mail
# Name
URL

[oB2 Universal JDBC Driver Provider

Rescurce Environment
Description

Non-XA DB2 Universal JDBC Driver-compliant
Provider. Datasources created under this
provider support only 1-phase commit processing
except in the case where driver type 2 is used
under WAS z/0S. On WAS z/0S, driver type 2
uses RRS and supports 2-phase commit
processing

Security

B

Environment

‘System administration

Users and Groups

<

Monitoring and Tuning

roubleshaotin Nt | Cancel E'Iz‘
= \

/ibm/censele/IDBCProviderTemplate.do

€ Local intranet | Protected Mods: Off #100% -

The Class path field specifies the JAR files in the Class path. The db2jcc.jar, which
has the DB2 JDBC Type 4 driver, and the db2jcc_license_cu.jar, which is the
license file for the DB2 database server are included in the Class path setting. The
Class path field also includes some environment variables. Specify the directory

location, which is saved as an environment variable DB2UNIVERSAL JDBC_DRIVER
pATH, for the JDBC JAR files and click on Next.

Integrated Solutions Consale ‘Welcome websphere Help | Logout |

Rl All tasks Create a new JDBC

wider

Welcome

uided Activities Create a new JDBC Provider

Servers Enter class path i i

-

Bl Applications Set the environment variables that represent the JDBC driver class marl
B e ~ | files, vhich WebSphera(R) Application Server uses to dsfine your JDBC cursf

provider. This wizard page displays the file names; you supply only
the directory locations of the files. Use complete directary paths vihen
you type the JDBC driver file locations. For

example: /home/db2inst1/sgllib/java on Linux(TM). If & valus is
spacified for you, you may dlick Next to accept the valus.

Schedulers information
Object pool managers
& ams

Step 3: Summary

Eapec
JDEC Providers
Data zources

Class path:

Data sources (WebSphere
Application Server Va)

B2UN

esource Adapters

Asynchranous beans

Cache instances
Mail
RL

Directory location for "db2jcc.jar, db2jec_licanse_cisuz.jar” which is
saved as WebSphars variable ${DB2UNIVERSAL_JDBC_DRIVER PATH}
"C:\Program Files\IBM\SQLLIB\java"

Resource Environment

Native library path

Directory location which is saved as WebSphere variable
${DB2UNIVERSAL _JDBC_DRIVER_NATIVEPATH}
["c:\Program Files\IBM\SQLLIB\jzva"

ystem administration

sers and Groups

onitoring and Tuning

_ereveus | o]
4] | IIF‘M

fibm/console/IDBCProviderClassPath.do

‘ on

€& Local intranet | Protected Mode: Off #100%
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In the Summary page, the summary of the JDBC Provider configuration is displayed.
Now, click on the Finish button.

Integrated ions Console I bsph Help | Logout |

View: All tasks

Close page

welcome
Create a new JDBC Provide:

Guided Activities

Servers Create = new JDBC Provider

Applications Step 1: Create new Summary
IDBC provider
Bl Resources Summary of actions:

Schedulers Sizp 2 Bty
database class path Options o
Object pool managers infarmation
B ms calls:dvohra0S-PCNode01Cellinodes
—3 Step 3: Summary SEor PCNodeDi iserversiserveri
Bipec
IDBC provider name DE2 Universal JDBC Driver Provider

JDBC Providers
Data sources

Mon-XA DBZ Universal JDBC Driver-c
Datasources created under this prov
Description cammit processing except in the cas
used under WAS 2/0S. On WAS 2/0
and supports 2-phase commit proce

Data sources (WebSphere
Application Server V4)

Resource Adapters

${DB2UNIVERSAL_JDBC_DRIVER_PA”
Class path ${UNIVERSAL_JDEC_DRIVER_PATH}/
$£{DB2UNIVERSAL_JDBC_DRIVER_PA"

Asynchronous beans

Cache instances

Ml ${DE2UNIVERSAL_IJDEC_DRIVER_PATH} "C:\Program Files\IBM\SQLLIB\java'
URL

${UNIVERSAL_JDEC_DRIVER_PATH} null
Resource Environment

Native path 4{DB2UNIVERSAL_JDBC_DRIVER_HA®

Bl Security ${DB2UNIVERSAL_JDBC_DRIVER_WATIVEPATH} "C:\Program Filas\IBM\SQLLIB\java'

Envirenmant Implementation class name com.ibm.db2.jcc.DB2ConnectionPool

S Previous F\E'sh Cancel

Systam administration

Users and Groups

Menitering and Tuning

<|-r | mlzil I [

/ibm/console/JDBCProviderSummary.do € Local intranet | Protected Mode: OFf H100%

The settings specified are applied to the local configuration. On clicking the Save link
in the Messages frame, the changes are applied to the master configuration.

Integrated Solutions Console ~ Welcome websphere Help | Logout

View: All tasks iders

ID

JDBC

welcome 5 Messages
Sz aEuEs 8+ Changes have been made to your locsl configuration. You Field help
- can: For field help in
vers # Szje directly to the master configuration. selact 2 fisld la|
# R&Ewchanges before saving or discarding. marker vhen th
B Applications
cursor appears]
ER & The server may need to be restarted for these changes to
EZEII0EES take effect. Page help
Schedulers Mors informatiq
Object pool managers this page
M ms JDBC providers |
Command Assi
= 10BC Use this page to edit properties of a JDEC provider. The JDBC provider object View administrd

encapsulates the spacific JDBC driver implementation class for access to the specific

i . - . N pting
IDBC Providers vendor datsbase of your environment. Learn more sbout this task in & guided activity. A aonasemm
Data sources guided activity provides a list of task steps and more general information about the topic. o
Data sources (WebSphere
! Scape: C de01Cell, Node01, Server= 1
Application Server v4) B Scope Hed srver=server.
Resource Adapters Scope spedifies the level at which the resource definition is visible. For
dstailed information on what scope is and how it werks, see the scope
Asynchronous beans
settings help
Cache instances
Mail Mode=dvohra03-PCHode01, Server=serverl
URE Preferences
Resource Envirenment ]
Security
Y=
Environment [
System administration Select Name £ Scope 0 Description £
Users and Groups | [F] | bB2 Universal JDBC Driver | Hode=dvohra0s- Hon-XA DB2 Universal
Provider PCNode01,Server=serverl | JDBC Driver-compliant
Monitering and Tuning Provider. Datasources
creatad under this
T i E‘B provider support only 1- E‘B
A | I |
https://localhost:9043/ibm/c yncworkspace.doZsaveaction=savel € Local intranet | Protected Mode: Off #100% -
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A JDBC Provider for the DB2 database is configured and added to the list of

JDBC Providers.

Integrated Solutions Console Welcome websphere Help | Logout :
B - cl
View: Al tasks LB o== page F‘
Welcome JDEC providers 7=
Guided Activitias JDEC providers Field help
Select Row 1
Servers Use this page to edit properties of 2 JDBC provider. The JDEC provider object
. encapsulates the specific JDBC driver implementation class for access to the specific Page help
Applications vendor database of your environment. Lesrn more about this task in = guided activity. A ]
: = . : h . ; More informati
guided activity provides a list of task steps and more general information about the topic. rr——
E Resources this page
B Scope: Cell=dvohra09-PCNode01cCell, Node=dvohra09-PCNode01, Server=serverl
Schedulers Command Assi
Object pocl managers Scope specifies the level at which the resource definition is visible. For View administr
& IMs detailed information on what scope is and how it works, see the scope scripting comm)|
S settings hels action
JDBC Providers Node=dvohra03-PCNode01, Server=serverl
Data sources
Data sources (WebSphere Praferances
Application Server Va)
New| | Delete
9 Resourea Adspears [ter] [elete |
Asynchronous beans | .‘.:.‘. ’*?
Cache instances
Mail Select| Name # Scope 3 Description {3
URL DEZ Universsl JDBC Driver | Node=dvohra09- Non-XA DB2 Universal
R - Provider PCNode01,Server=serverl | JDBC Driver-compliant
esource Environment Provider. Datasources
created under this
Security provider support only 1-
phase commit processing
(Erir e except in the case where
. " driver e 2 is used
System administration under?‘c’is 2/0S. On WAS —
z/08, driver type 2 uses
[E Users and Groups RRS and supports 2-
Monitoring and Tuning HiSST EE: PR
B Troubleshooting E|E| P PSSy e o e E— o p—— |Z|E|
] | [ |
https://localhost:9043/ibm/console/jDBCProviderCollection.do?EditAction € Local intranet | Protected Mode: Off H100% -

Configuring a Data Source

We will configure a JDBC data source, to retrieve data from the DB2 database.
The JDBC Provider that we have already configured, supplies the driver

class for the data source. The default driver class name is com.ibm.db2.jcc.
DB2ConnectionPoolDataSource. Another driver class can be specified instead of
the default. To configure a new data source, select the JDBC provider, DB2
Universal JDBC Driver Provider.
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Click on the Datasources link in the Additional Properties header.

Integrated Solutions Console Welcome websphere Help | Legout
View: All tasks - JDBC providers > DB2 Uni JDBC Driver

Welcome
Guided Activities
Servers
Applications
H Resources
Schedulers
Object peel managers
IMs
B ipec
IDBC Broviders
Data sources

Data sources (WebSphere
Application Server V4)

Resource Adapters
Asynchronous beans
Cache instances
Mail

URL

Rescurce Environment

Security
Environment

System administration

Users and Groups

Menitoring and Tuning

Configuration

Use this page to edit properties of s JDBC provider. The JDBC provider object encapsulates the
specific JDBC driver implementation class for access to the specific vendor database of your

envirenment.

Field he
For fielc
selact z

General Properties

+ Scope

Additional Properties

cells:dvohra0S-PCHode01Cell:nades:
PClode01:se

| Datisuur:es
Dat: urces

* Name

[WebSphers
Application

[DB2 Universal JDBC Driver Provider

g

=

f

=

Description
Non-XA DB2 Universal JDBC
Driver-compliant Provider.
Datasources created under this
provider support only 1-phase
commit processing except in the

Class path
4{DB2UNIVERSAL_IDBC_DRIVER_
PATH}/db2jcc.jar
${UNIVERSAL_IDBC_DRIVER_PAT
H}/db2jec_license_cu.jar
${DB2UNIVERSAL_IDBC_DRIVER_

Hative library psth

<{DB2UNIVERSAL_IDBC_DRIVER_ ||
NATIVEPATH}

=

+ Implementation clsss nams.

Server V4

[cam.ibm.db2 jer.DB2ConnectionPoolDataSourcs

Troubleshastin
A [

marker
cursor

o

https://lacalhost:9043/ibm/console/com.ibm.ws.console.resources.databi

el'_.. Local intranet | Protected Mode: Off

F100% ~

Integrated Console I

F
3

WView: All tasks

Welcame
Guided Activities
Servers
Applications
E Resources
Schedulers
Object pool managers
ms
Epec

JDEC Providers
Data sources

Data sources (WebSphere
Application Server \i4)

Resource Adapters
Asynchronous beans
Cache instances
Mail

URL

Resource Environment

Security
Enviranment

System administration

Users and Groups

Manitaring and Tuning

& 1DBC pr

IDBC providers

JDBC providers > DB2 Universal JDBC Driver Provi

Help | Logout

er > Data sources

Use this page to edit the settings of a data source that is assodated vith your selected
JDEC provider. The data source object supplies your application with connections for
accessing the datsbase. Learn more about this task in a quided activity. A guided activity
provides = list of task steps and more general information about the topic.

Preferences

Test connection

M Delets |

Manage state... |

b | ||
7

T

Ee\ect‘ Name &

‘JNDI name |5cupe o |pmwder 2 ‘ Description 2 |Categury I

None

Total 0

A table of data sources is displayed. Now, click on New to add a new data source.

Close page

0N [T

Field help

For field help infor
select & field label
marker when the
cursor appaars.

Page help
More information &
this page

Command Assista
View administrative

seripting commanc

=ction

Troubleshootin,
. il

| [

fibm/console/collectionButton.do

Local intranet | Protected Mode: Off

#100% ~
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In the Create a data source window, specify a data source name and a JNDI
name. ]2EE connector authentication data entries are used to login to a database,
by a JDBC data source. Connector authentication data entries define the database
access credentials. Click on create a new J2C authentication alias link to create a
Component-managed authentication alias.

Integrated Solutions Console Welcome websphere Help | Logout |

View: All tasks =

s
Cloze page —

welcome
Create a data source -

Guided Activities

Servers Create = dats source
Applications Step 1: Enter basic Enter basic data source information
= P —

Resources infeFmaton Set the basic configuration values of a data source for assodation with your
Schedulers - IDBC provider. A data source supplies the physical connections between the
Object pool managers ;tEth = - =pplication server =nd the database.

stabase specific
1Ms properties for the Requirement: Use the Data sources (WebSphere(R) Application Server V4)
B 1oBC data source conzole pages if your applications are based on the Enterprize JavaBaans
DB P . (TM) (EJB) 1.0 specification or the Java(TM) Servlet 2.2 specification.
roviders Step 3: Summary

Scope

Data sources
[cells:dvohra09-PCNoden1Cell:nodes idvohrad3-PCodeD L serversiserverl |

Datz sources (WebSphere

Application Server va) IDEC provider name

[DBZ Universal JDBC Driver Provider |

Resource Adapters

[H Asynchronous beans
2 # Data source name

[pB2 Universal JDBC Driver DataSource ]

Cache instances
Mail
URL

# INDI name
[idbe/DB2. ]

Resource Environment
E— Component-managed authentication alias and XA recovery authentication alias

Select a component-managed authentication alias. The selectad
authentication alias vill also be set as the XA recovery authentication
alias if your JDEC Provider supports XA. If you choose to creste s new
J2C authentication alias. the wizard will be canceled.

Environment

System administration

Users and Groups (none) - —

Menitoring and Tuning

LT I ot

https://localhost:3043/ibm/censolef/com.ibm.ws.console.security.forward ‘.ﬂ Local intranet | Protected Mode: Off H100%
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A table of J2C authentication data entries is displayed. Click on New to add a J2C
authentication data entry.

Integrated ions Console bsph: Help | Logout
View: Al tasks _ e Close page
Welcome IDBC providers ? Qe |
Eoisi REiiT JDEC providers > DB2 Universal JDEC Driver Provider > Data sources > Field help )
= JAAS - 12C authentication data For field help information,
Srvers select a field label or list
= - Specifies a list of user identities and passwords for Java(TM) 2 connector rmarker when the help
Bl Applications security to use. cursor appears.
B Resources Praferences Page help
Schedulers Mars inf tion sbout
New| [ Delete ore information abou
Object pocl managers # this page
ms
EpBC
IDBC Providers Se\ect| Alias 7 User ID Description
Data sources Hone
Data sources (WebSphers
Application Server V4) Total O
Resource Adapters
Asynchronous beans
Cache instances
mail
URL
Resource Environmant
Security
Environment
System administration
Users and Graups B
Monitering and Tuning
Troubleshaotin
[l
fibm/console/collectionButton.do € Local intranet | Protected Mode: Off ®100% ~

In the J2C authentication data entry configuration frame, specify an alias for the data
entry. Also specify the user id and password to login to the DB2 database, and click
on Apply.

Integrated Solutions Console  Welcome websphere Help | Logout
View: All tasks = Close page
(p— SDBC providers [ [T
FdizimmoEm JDBC providers > DB2 Universal IDBC Driver Provider > Data sources > Field help
p JAAS - 32C authentication data > New Specifies the passverd to
Ervers use for the target
Specifies a list of user identities and passwords for Java(TM) 2 connecter anterprise information
Applications security to use. system (EIS).
Bl Resources Configuration Page help
Schedulers More information about
Object pool managers this page
ms General P
Hopec o * Alias
JDBC Providers DEZ
Data sources
Data sources (WebSphere # User ID
Application Server V4) db2zdmin
Resource Adapters + Password
Asynchronous beans .
Cache instances
o Description
ai
URL
Resource Environment
[Aeply ] [oK| [Reset]| [ cancel
Security *
Environmant
System administration
Users and Groups |
Manitoring and Tuning
E Troubleshootin
[
fibm/ console/jAASAuthDataDetail.do €L Localintranet | Protected Mode: Off H100% ~
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Click on Save to save the workspace changes to master configuration.

Integrated ions Console I bsph Help | Logout
- Close page |1
View: All tasks =] =
welcoms [IDBC providers ?-fhele ]
Guided Activities B Messages Field help
For field help information,
Servers 8 Changes have been made to your local colact & fisle lobal oc lict
configuration. You can: markear when the help
Applications . 5 directly to the master configuration. cursor appears.
O Recources * Ri jew changes before saving or discarding. o
& The server may need to be restarted for these Page help
'y
Schedulers changes to take sffect. More information about
Object peol managers this page
Ms
EBDee BC providers > DB2 Unis IDBEC Driver ider > Data sources >
X JAAS - 12C authentication data > dvohra09-PCNode01/DB2
IDEC Providers
A — Specifies a list of user identities and passwords for Java(TM) 2 connector
security to use.
Data sources (WebSphers
Application Server \/4) Configuration
Resource Adapters
Asynchronous beans
Cache instances General Properties
Mail # Alias
URL [dvohra09-PCNode01/DEZ
Resource Environment % Usar 1D
Security db2admin
Environment # Password
asssses
System administration
= Description
Users and Groups [
Monitering and Tuning
Troubleshoatin: apply | [oK| [ Reset | [ Cancal
‘ =
https://localhost:9043/ibm/conscle/syncworkspace.do?saveaction=savel: €& Local intranet | Protected Mode: Off #100% v

A new J2C authentication data entry is added. Click on the Data sources link to

configure a new data source.

Integrated Solutions Console ~ Welcome websphere Help | Logout
‘ View: All tasks o ov Cloze page
welcome 1DBC providers 7 el -]
Guided Activities IDBC providers > DB2 Universal 1DBC Driver Provider > Data sources > Field help
JAAS - J2C authentication data For field help information,
SEpE select a field label or list
Specifies 3 list of user identities and passwords for Java(TM) 2 connector rmarker when the help
=R security to use. cursor appesrs.
Bl Resources Preferences
Page help
Schedulers M ; tion about
new| | Delete ore information sbou
Object pool managers this page
H 1ms, W] (45
v
B ipec
IDBC Providers Select| Alias & User ID 3 Description &
Data sources = db2admin
Data sources (WebSphere PCHode01/DB2
Application Server V4]
Total 1
Resource Adapters
Asynchronous beans
Cachs instances
Mail
URL
Resource Environment
Security
Environmant
System administration
Users and Groups |
Monitoring and Tuning
Troublesheotin
[
https://localhost:9043/ibm/consele/com.ibm.ws.console.resources. databi ?l'.. Local intranet | Protected Mode: Off 0% -
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Click on New in the Data sources table to create a new data source.

Console

View: All tasks

welcome
[ Guided Activities
H Servers
M Applications
B Rescurces
Schedulers
Object pool managers
Hims
B ipec
JDBC Providers
Data sources

Data sources [WebSphere
Application Server W4)

Resource Adapters
Asynchronous beans
Cache instances
Mail

URL

Resource Environment
M security

Environment

@ System administration
Users and Groups

Menitoring and Tuning

IDBC providers

JDEC providers > DB2 Universal JDBC Driver Provider > Data sources

Help | Logout |

Close page

0 [T

Field help

Preferences

Use this page to edit the settings of a data source that is associated with your selected
IDBC provider. The data source object supplies your zpplication with connections for
accessing the database. Learn more about this task in a guided activity. A guided activity
provides = list of task steps and more general information sbout the topic.

For fizld help infor
select a field label
marker vhen the b
cursor appears.

Page help
More information &

| this page

s
il i

—EE:““ | Delete | | Testconnection | | Manage state

Command Assista
View administrativé

Select| Heme &

DI name & | scope | Provider ¢ | Description & | Category &

=cri
acticn

Hone

Tatal 0

B Tr
]

/ibm/console/collectionButton.do

H100% -

Ghy Local intranet | Protected Mode: Off

Specify a JNDI name for the data source. In the Component-managed authentication
alias field, select the J2C authentication alias that we have configured earlier, and
click on Next.

Welcome websphere Help | Logout

Integrated Solutions Console

View: All tasks

Welcome
Guided Activities

Servers

Applications

El Resources
Schedulers
Object peol managers
Ms
Eipec
JDBC Providers
Data sources

Data sources (WebSphere
Application Server V4)

Resource Adapters

Asynchronous beans
Cache instances
Mail

URL

Resource Envirsnment

® security

Environment

System administration

Users and Groups

Menitering 2nd Tuning

Create a data source

Step 1: Enter ba:
data source
information

Step 2: Enter
database spedific
properties for the
data source.

@ Cancel

z =
iyl Create a data source

Enter basic data source information

Set the basic configuration values of a data source for association with your
IDBC provider. A data source supplies the physical connections between the
=pplication server and the database.

Requirement: Use the Dats sources (WebSphere(R) Application Server v4)
console pages if your applications are based on the Enterprise JavaBezns
(TM) (EIB) 1.0 specification or the Java(TM) Servlet 2.2 specification.

Scops.
[cellz:dvohra09-PCHod=01Cell:nodes dvohral9-PCNode01 iservars sarvarl |

IDBC provider name
DBZ Universal JDBC Driver Provider |

+ Data source name
[DB2 Universal JDBC Driver DataSource |

# JNDI name

idbe/DBZ ]

Component-managed authentication alias and XA recovery authentication alias
Select 3 component-managed suthentication alias. The salected
authentication alias vill also be set as the XA recovery authentication
alias if your IDBC Provider supports XA. If you choose to create a new
12C authentication alias, the wizard will be canceled.

ik B
4] | [T

‘ o

/ibm/console/EnterBasicDataSourcelnformation.do

ei. Local intranet | Protected Mode: Off #100% ~
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In the data source properties window, specify the database name (SAMPLE), driver
type (type 4), server name (localhost), and port number (50000), and then click
on Next.

Console

View: All tasks

Welcome

Guided Activities

Servers
Applications
B Resources
Schadulers
Object posl managers
H ims
B ipec
JDEC Providers
Data sources
Data sources (WebSphere
Application Server \4)

Resource Adapters

Asynchronous beans
Cachs instances
Mail

URL

Resource Environmant

Security

Environment

Systzm administration

Users and Groups

Menitering and Tuning
B T

Create a data source

Step 1: Enter basic
data source
information

Step 2: Enter
database specific
properties for the
data source

v ] e

Help | Logout |

Close page

Field help
For field F

Enter database specific properties for the data source

Set these database-specific properties, vhich are required by the
database vendor JDBC driver to support the connections that are
managed through this data source.

+ Database name
[sameLE ]

# Driver type
4 -

+ Server name
localhost

#* ber

Use this dats source in container managed parsistance (CMP)

select a fi
marker vt
cursor =p;

] ' =

/ibm/console/EnterDataBaseSpecificProperties.do

€ Local intranet | Protected Mode: Off

H100% ~

In the Summary page, a
Now, click on Finish.

summary of the data source configuration is displayed.

Console I

View: All tasks

Welcome

Guided Activities

Servers
[ Applications
B Resources
Schedulers
Object pool managers
ms
B ipec
JDEC Providers
Data sources

Datz sources (WebSphere
Application Server V4)

Resource Adapters
Asynchranous beans
Cache instances
Mail

URL

Resource Enviranment

Security

Environment

System administration

Users and Groups
Manitoring and Tuning
H T

»

Create a data source

Step 1: Enter basic
data source
information

Step 2: Enter
database specific
properties for the
data source

Step 3: Summary

Help | Logout

Summary

Summary of actions:

Options. Values

calls:dvohra09-PCHod201Cell:inodes:dvohra0a-

Scope PCHode01iserversiserverl

Data source
name

DB2 Universal JDBC Driver DataSource

INDI name jdb/DB2.

Component-
managed
authentication
alias

dvohra09-PCNod=01/DB2

Selact an existing

IDBC provider DB2 Universal JDBC Driver Provider

Implementation

com.ibm.db2.jec.DB2ConnectionPoolDataSource
class name

Datsbase name | SAMPLE
Driver type 4

Server name localhost
Port number 50000
Use this data

source in

container true
managed

persistence (CMP)

| Previous | _ Cancel |

]
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A new data source is added to the data sources table. Click on Save to save the data
source to the master configuration.

Integrated Solutions Console Welcome websphere Help | Logout

Close pags

View: All tasks

Welcome JDEC providers 7 [

Guided Activities E Messages
Servers & Changes have been made to your local configuration. You can:
# Save directly to the master configuration.
Applications . @changa [efiemo i) o Gemre Fress
E— N The sarver may need to be restarted for these changes to take sffect.
Schedulers
Object peol managers N N N N
JDBEC pi L >DB2 JDBC Driver idar > Data sources
ms
= Use this page to edit the settings of a data source that is associated with your selected JDBC provider. The
JDBC datas source object supplies your application with connections for accessing the database. Learn more about
JDEC Providers this task in = guided activity. & guided activity provides a list of task st=ps and mere general information
Data sources about the topic.
Data sources (WebSphere Preferences
Application Server V4]
Hew| Delete Test connection Manage state...

Resource Adapters

Asynchronous beans

|
5 [

Cache instances

ot Select| Name & INDT name & | Scope £ Provider & | Dascription & | Cat=gory
URL [] |BoB2universal | jdbo/DB2 Node=dvohra03- DE2 DE2 Universal
o 5 " JDEC Driver PCNode01.Serversserverl | Universal Driver

Sseures Envirenmen DataSource JDBC Driver | Datasource
E— Provider
scuri

Total 1

Envirsnment

System administration

Users and Groups

Monitaring and Tuning

| \

Select the data source checkbox, and click on Test Connection to test the JDBC
connection with the DB2 database.

O]

Integrated Solutions Console ‘Welcome websphere Help | Logout

DBC providers cl
View: Al tasks 4 1 provid os= page
Welcoms £

Guided Activities

JDBC providers > DB2 Universal IDBC Driver Provider > Data sources

Servers

Use this page to edit the settings of = data source that is associated vith your selected JDBC provider. The
data source object supplies your application with connections for accessing the database. Learn more sbout
this task in a guided activity. A guided activity provides a list of task steps and more genaral information
=bout the topic.

Applications

E Resources
Breferences

Schedulers
Object pocl managers Delste Test connaction | Manage state...
Ms e
vev|
B ipec 4%
IDBC Providers
Select| Name & INDI name £  Scope £ Provider & | Description & | Category &
Data sources
Data sources (WebSphere DB2 Universal | jdbe/DB2 Node=dvohra03- DB2 DB2 Universal
Application Server \4) JDBC Driver PCNode01,Server=serverl | Universal Driver
DataSource JDBC Driver | Datasource
Resource Adapters Provider
Asynchransus beans p—
Cache instances

Mail
URL
Resource Environment
Security
Environment

System administration

Users and Groups

Monitaring and Tuning

Troubleshootin dﬂ
< | ]
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A message is displayed indicating that the JDBC connection with the DB2 database
was successful.

Integrated Solutions Console ~ Welcome websphere Help | Logout
view: Al tasks | 1DBC pro Close page
welcome IDBC providers BE T
Guided Activities B Masszges
Servers [} The test connaction oparation for data source DB2 Universal IDBC Drivar
DataSource on server serverl at node dvohra09-PCNode01 was successful.
Applications N
E Resources b
JDEC providers > DB2 JDEC Driver ider > Data sources
Schedulers
Object posl managers Use this page to edit the settings of & data source that is assodated with your selected JDBC provider, The
jectp g data source object supplies your application with connactions for accessing the database. Learn more about
Ms. this task in a guided activity. A guided activity provides a list of task steps and more general information
B 1pBC about the topic.
JDBC Providers Preferances
Data sources -
. New| | Delete Test connaction Manage state...
Data sources (WebSphere
Application Server V4] o
Resource Adapters e
Asynchronous beans Select| Name £ JNDI name 3 | Scope & Provider { | Description { | Category £
Cache instances ] DEZ Universal | jdbc/DB2. Node=dvohra0a- DEZ DBEZ Universal
Mail JDBEC Driver PClode01,Server=serverl | Universal Driver
DataSource JDBC Driver Datasource
URL Provider
Resource Environment —
Security
Environment
System administration
Users 2nd Groups |
Monitaring and Tuning
Troubleshootin
il /T [¥]

Configure additional connection pool properties by selecting the datasource link and
the Connection pool properties link in the Additional Properties header.

Integrated Solutions Console ~ Welcome websphere Help | Logout
View: All tasks - Close page [
Welceme

Guided Activities

JDBC providers > DB2 Universal JDBC Driver Provider > Data sources > DB2 JDBC Driver D

Servers Use this page to edit the settings of a data source that is associated with your selected JDBC provider. The data

source object supplies your application with connections for accessing the database.

Configuration
| Test connection |

Applications

E Resources

Schedulers

Object pool managers
MS.
Eipec
JDEC Praviders
Datz sources

General Properties

ohra08-PCNodel1Cellinodes

Data sources (WebSphere vohra03-PCNode0tiserversiserverl |

Application Server V4)

Resource Environment

Security

Environment

System administration
Users and Groups

Menitoring and Tuning

Cenngction pocl
roj =

Description

Category

DEB2 Universal Driver Datasource D

=

# Brovider WebSphere
Resource Adapters [DEZ Universal JDEC Driver Provider ] Application
synchranous beans Server dats
Cachei * Name source
ache instances [PB2 Universal JDEC Driver DataSource Broperfiss
(i Custom
URL JNDI name roparties
[idbe/oB2

Use this data source in container managed persistence (CMP)

Troubleshoatin
4 DI |

Related Items

JAAS - 12C
authentication
dats

HE
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Specify the connection pool properties. Connection timeout is the maximum number
of seconds an application waits for a connection from the connection pool before
timing out. Maximum connections is the maximum number of connections in the
connection pool. Minimum connections is the minimum number of connections in
the connection pool.

n [
Integrated Solutions Console Welcome websphere Help | Logout :g:,
View: Al tasks = JDEC providers > DB2 Universal IDBC Driver Provider > Data sources > DB2 =
Universal JIDBC Driver DataSource > Connection pools
Use this page to set properties that impact the timing of connaction management
Guided Activities tasks, which can affect the performance of your application. Consider the defzault Field help 1
values carefully; your application requirements might varrant changing these For field halp informa
Servers values. select = field |zbel or
; ] - marker when the halp
[ Applications Configuration cursor appears.
El Resources Page help
Schedulers General Properties Additional Properties M?,-E information abo
Object pool managers this page
Scope
[ 1ms ‘ohra0g- Advanced
oicelline connection pool
Eipec P properties
JDBC Providers Connection poal
Data sources Connection timeout custom
Data sources (WebSphere [1=0 seconds Droperties

Application Server V4]
Maximum connections
[to connections

Resource Adapters
Asynchronous bzans

[ Cache instances Minimum connections

1 connections
Mail ‘
URL Reap time

[1=0 seconds

Resource Environment

Unused timeout

Security
[1=00 secends

Environment
Aged timeout (.
System administration ‘0 seconds

Users and Groups
Purge policy

Manitoring and Tuning EntirePool -

Bl Troubleshooting |I|E| -
4] | [o] 3

Deploying a Web Application to the
WebSphere from JDeveloper

We will develop a JSP application to retrieve data from the DB2 database, and
display the data in a browser. JDeveloper does not have the provision to connect to
WebSphere application server, or deploy an application to WebSphere. JDeveloper
can be used to create a JSP that can be deployed to WebSphere. Create an application
by selecting File | New. In the New Gallery window, select General in Categories
and Application in Items, and click on OK. In the Create Application window
specify the application name, select application template as no template and click
on OK. In the Create Project window, specify the project name and click on ok. An
application and a project are added to JDeveloper. Add a JSP to the project. Select
File | New and in the New Gallery window, select Web Tier | JSP. In the Items,
select JSP and click on ok. Click on next in the Create JSP Wizard. Select J2EE 1.4
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in the Web Application window, and click on next. Specify the File Name in the
JSP File window, and click on next. As an error page is not being used, select the
default settings in the Error Page Options and click on next. Click on next in the Tag
Libraries window, as we will not be using any tag libraries. Click on next, in the
HTML Options window. Click on finish, in the Finish window. A JSP and a
web.xml is added to the WebSphere application.

.D.pplicatinns i:lnCc'nnections E]

BRRA®E N0
Applications
=[] webspherzApp
=
-] web Content

=-{-7) WEB-INF

m wieb, sl

e Catalog.jsp

In the JSP, create an InitialContext object for JNDI naming operations. Create
a DataSource object using the lookup () method on the data source JNDI name
that we had created earlier, in this chapter. Create a Connection object from the
DataSource object using the getConnection () method:

InitialContext initialContext = new InitialContext () ;

javax.sqgl.DataSource ds = (javax.sqgl.DataSource)initialContext.
lookup ("jdbec/DB2") ;
java.sqgl.Connection conn = ds.getConnection() ;

Create a statement object from the Connection object using the
createStatement () method. Run a SQL query to retrieve data from the DB2
database, using the executeQuery () method of the Statement object. The query
runs and generates a ResultSet object:

java.sgl.Statement stmt = conn.createStatement () ;
ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;

Iterate over the result set using next () method, and display the data in a HTML
table. The JSP page, catalog.jsp is listed:

<%@ page contentType="text/html"%>

<%@ page import="java.sgl.*,javax.naming.*" %>
<html>

<head>

<meta http-equiv="Content-Type" content="text/html">
<title>WebSphere JSP Application</title>

</head>
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<body>

<%

InitialContext initi
javax.sqgl.DataSource

alContext

= new InitialContext () ;

ds = (javax.sqgl.DataSource)

initialContext.lookup ("jdbc/DB2") ;

java.sql.Connection
java.sqgl.Statement s

ResultSet resultSet=stmt.executeQuery("Select * from Catalog")

conn = ds.

getConnection() ;

tmt = conn.createStatement () ;

<table border="1" cellspacing="0">

<tr>
<th>CatalogId</th>
<th>Journal</th>
<th>Section</th>
<th>Edition</th>
<th>Title</th>
<th>Author</th>

</tr>

°
<3

while (resultSet.next())

{

o
s>

<tr>
<td><%out.println(resultSet.getString (1)) ;%></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
<td><%out.println(resultSet.getString(4)) ;%></td>
<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%></td>
</tr>
<%
}
resultSet.close () ;stmt.close () ;conn.close () ;
%>

</table>

</body>

</html>

o
>
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To create a web application deployment profile, select File | New and in the New
Gallery window, select General | Deployment Profiles in Categories. In Items,
select the WAR File and click on ok.

3+ New Gallery ==

Filter By: | All Technologies =

Categories: Ikems:
[=h-General |~ | ||5| Business Components Archive
""" Applications Eusiness Companents EJE Session Bean
Client JaR Fil=
EA&R. File
EJE JAR: File
JAR Filz
""" Eligramlsn fcati Loadjava and Java Stored Procedures
----- wternal Applications RAR Fie
----- JavaBeans T alib JAR Fil
----- Projects adl '
----- Sirmple Files
----- UL
----- ML
[]—--Bll.lsiness Tier Description:
F-Client Tier
Database Ti Opens a dialog From which you can create a profile for deploying the 12EE web module
EH-Data a5§ |e_r (WAR) ko an application server. The WAR consists of the web components {J5Ps and
(- Inkegration Tier || | servlets) and the corresponding deplayrment descriptars,
[E1-Web Tier
L Ta enable this option, wou must select a praject or a file within a project in the
Application Mavigator,
=

Help | Of | Cancel
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In the Create Deployment Profile window, specify a deployment profile name,
webapp1, and click on ok. In the WAR Deployment Profile Properties window,

select the General node. Specify a J2EE web context root, websphere (for example)

and click on ok.

2yl
WAR Cplions
[=}--File Groups
E}----Web Files
{ eContributors

ilkers

ilkers
- WEB-TNF/lib
ontributors

e Filkers
------ Profile Dependencies
[ PlatFarm
. Standalone OC4]

Weblogic 8.x
--YWeblogic 9.x

Help

7 WAR Deployment Profile Properties

OracleAs Remate DICM

General

AR File:

EX5

|Jer'l,jdev'l,mywork'l,WebSphere."-\pp'l,WebSphere'l,depIov'l,webapp1.war|| Browse. ., |

EAR File:

|per'l,jdev'l,mywork'l,WebSphere.ﬁ.pp'I,WebSphere'l,deploy'l,webapp1.ear|| Browse, ., |

Enterprise Application Mame: |weba|:||:|1

‘Web Application's Context Root:

() Use Project's J2EE Web Context Root

| ‘WebsphereApp-wWebsphere-context-root

(3) Specify J2EE Web Context Roat:

|websphere|

Deployment Client Maximum Heap Size (in Megabytes):l Auto - |

| OE | Cancel
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A web application deployment profile is created. Right-click on the deployment
profile and select Deploy to EAR file.

73+ Oracle JDeveloper - WebSphereApp.jws : WebSphere,jpr =] = &3]
File  Edit  Miew Search Mawigate Run  Debug Refactor Versioning Tools  Window  Help
GzxcEa 0O-0- 90 YEBE /4 alde- - F-DEVEEIN D
Applications ]ﬂ.CDnnections ] E] ®Start Page Catalog.jsp ] E] ﬁf_omponent Pal...
RRQ®@® W0 FHd <50 page < |
Applications contentType="text,/htnl " 5> [3 Pointer
&= Apr . - s s 5 .
- 5] Websphersanp B :;Emﬁzge import="java.sql. ¥, javax.nani: || @ attribute
ngphere = <head> (14 Bady ||
g R
: Esourees =] <meta http-equiv="Content-Type™ AN Pl b
£ Web Content html™s BProperty Inspe... =
: Sph ISP Applications A L
=[] weB-Iv Deploy ta p [PHETE pplication</ PE S HOE
Deploy to WAR file
*® Delete Delete Context init,ialContexi; =IT
—_— 5 S »
“=webapp1.deploy - Structure Caompare YWith r o
. Replace ¥With 4
» i
- Properties..
Type: WAR File
WAR: C\IDeveloperijdevimyworkiwebSpl
EAR: C:\IDeveloperjdevimyworkiwebsph
‘| | (Y| Messages Deployment E] E]
[#:44:42 PM] Successhul compilation: 0 errars, 0 warnings. | ¥l Editing
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A webappl . ear file is created in the project deploy directory. Copy the webapp1.
ear file to the C: \Program Files\IBM\WebSphere\AppServer\installableApps
directory. Install the webapp1 web application to the WebSphere server. Select
Applications | Install New Application node in the WebSphere administration
console, and select the webapp1 . ear file as the application to install. Click on the

Next button.

Integrated Solutions Console

Welcome websphera Help | Logout

View: All tasks

Welcome
Guided Activities
Servers

El Applications

Enterprise Applications
Install Mew Application

Resources

Security

Environment

System administration
Users and Groups
Manitoring and Tuning
[ Troubleshooting
Service integration

uDDI

Preparing for the application installation

Specify the EAR, WAR, JAR, or SAR moduls to upload and install.

Path to the new application
@ Local file system

Full path
[zllableApps\webappi.ead| Browse

@ Remots file system

Context root

files) and SIPF modules (.sar files)
How do you want to install the application?

@ Prompt me only when additional information is required.

() Show me all installation options and parametars.

IEL' Cancel

Browse

Used only for standalone Web modules {.war

Close pags

IS T

Field help
Local file system path

Page help
More information about
this page
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Select the default installation options, and click on Next. The webapp1 enterprise
application has a web module, webapp1 .war. In the Map modules to servers
window, specify the server to which the web module is to be deployed. Select the
webappl.war module, select the WebSphere server node and click on Apply and
then click on next.

Integrated Solutions Console Welcome websphere Help | Logout |

View: All tasks Install N

pplication Close page

Install New Application

Welcome
Guided Activities

Servers Specify options for installing enterprise applications and modules.

B Applications Step 1 Select Map modules to servers
installation options

Enterprise Applications

P o Specify targets such as application servers or clusters of application servers where

Step 2: Map vant to install the modules that are contzined in your application, Modules can be
modules to servers installed on the same application server or dispersed amang several application s
Resources Also, specify the Web servers as targets that serve as routers for requests to this
Step 3 Map virtual application. The plug-in configuration file (plugin-cfg.xml) for each Web server is
FEELTES e ek generated, based on the applications that are routed through.
Environment modules
‘System administration Step 4 Summary

Users and Groups

Monitoring and Tuning

Troubleshooting Selact| Module URI Server

WebSphers:call=dvohra0g-
webappl.mar ‘I"';:,‘EVZTD'(“:I"WEB' PCHode01Cell,node=dvohra0g-
§ PClode01,server=sarvarl

‘Service integration

ubDI1

Previous

1 | B O

In the Map virtual hosts for web modules frame, select the checkbox adjacent to
the webapp1 .war file, and select default host as the virtual host. Click on the
Next button.

Integrated Solutions Console Welcome websphere Help | Logout |

View: All tasks Install New A

Close page

Install New Application _ et ]

Welcome

Guided Activities
Field help

For field help infarmation,
select a field label or list

Senvars Specify options for installing enterprise applications and modules.

& Applications

Map virtual hosts for Web modules marker when the help
e installation options cursor appears.
Specify the virtual host where you want to
TsiEll (= e Step2 Map install the Web modules that are containad Page help
modules to servers in your application. You can install wWeb More information about
Resources modules on the same virtual host or this page
[FORERPIRSVSIN  disperse them among several hosts.

Security
LISt Apply Multiple Mappings

modules

Envirenment

[ System administration Step 4 Summary

Users and Groups Select| Web module | Virtual host

webappl.war sult host

Menitering and Tuning

Troubleshooting

. Previous ‘ | Cancel ‘
Service integration

upDI
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Click on finish in the Summary page to create the web application
deployment configuration.

Integrated ions Console I bsph Help | Logout |
o] All tacie [T — =pplicstion
Distribute w
Welcome application ==
Guided Activities Use Binary N
Configuration o Field h¢
Servers For fiel
Deploy entarprise | eolact +
O Applications beans marker
Enterprise Applications Application name | webappl cursar 3
Install New Application Create MBeans for | __ Page h
resources .
More in
Resources =
Enable class o this pal
reloading
Sty - Comma
Environment Eeadigse View a
=criptin
‘System administration Deploy Web - action
services
Users and Groups
validate Input
Monitoring and Tuning off/varn/fail ranm
Troubleshaoting Process embedded No
configuration
. N
()2 Es T File Permission HFLdll=755%. %\ .s0=755%.%\.a=755%.%\.s=755
uDDI = p
Application Build |,
D
Allow dispatching
includes to remote | Ho
resources
Allow sarvicing
includes from Mo
remote resources
__Previous | Fi%h __Cancel |
< ] T [v]

Web application is installed in the WebSphere application server and the deployment
changes are saved in the local configuration. Click on Save to save the changes to the
master configuration.

Integrated Solutions Console ~ Welcome websphere Help | Logout |

View: All tasks
e = ADMAS0S3!: Appiication and module versions are validated with versions of deployment targets.

Welcome

‘Guided Activities ADMAS005]: The application webapp1 is configured in the WebSphere Application Server repository.

Ser
ruers ADMASDS31: The library references for the installed optional package are created.

B Applications

Enterprise Applications ADMAS00SI: The application webapp1 is configured in the WebSphere Application Server repository.
Install New Application -
ADMAS001L: The application binaries are saved in c:\Program Files\IB pp: pr pPSrv02iwstempt
Resources workspa a09-PCHode1C: ppi ppi.ear

Security
ADMAS00S!: The application webapp1 is configured in the WebSphere Application Server repository.
Envirenmant

System administration SECJ04001 Succsssfuly updated the application webapp with the appContextDFarSscurty infarmatian
Users and Groups

ADMAS011L: The cleanup of the temp directory for application webapp1 is complete.
Monitering and Tuning

Troubleshaoting ADMAS013L: Application webapp1 installed successfully.
‘Service intagration
Application webapp1 installed successfully.
upo1
To start the application, first save changes to the master configuration.
Changes have been made to your local configuration. You can

. g?ve directly to the master configuration.
- iew changes before saving or discarding.

To work with installed applications, click the "Manage Applications™ button.

hl m Manage Applications

[ET

[180]



Chapter 6

Select the Applications | Enterprise Applications link to display the installed
applications. The webapp1 web application is listed in the table of installed enterprise

applications. Select the checkbox adjacent to the webapp1 web application, and click
on Start.

Integrated Solutions Console ~ Welcome websphera Help | Logout |
view: All tasks Enterprise Applications Close page
Welcome

B Guided Activities Enterprise Applications

Servers Use this page to manags installed applications. A single application can be deployed onta multiple servars.

B Applications Preferances
i s @ [ Install | | uninstall | [ update | | Rollout Update | | Remove File | [ Export | | Export
Install New Application

— &(E 5 )

Security Select| Name & Application Status ()

Environment ] DefsultApplication.

System administration A ivtApp ®

B Users and Groups B query ®

Monitoring and Tuning

Troubleshooting — &

Service intagration Total 4

uDDI

Web application, webapp1 is started on the WebSphere application server.

Integrated Solutions Console Welcome websphere Help

Logout |
View: All tasks Enterprise Applications Clase page
Welcome Enterprise Applications

Guided Activities B Messages

Servers [} Application webapp1 on server serveri and node dvohra0S-PCNoded! started

successfully.

B Applications

Enterprise Applications
Install New Application Enterprise Applications
Use this page to manage installed applications. A single applicstion can be deployed onto multiple servers.
Resources

Preferences
Security

s | nstall | | uninstall | | Update | | Rollout Update | | Remove File | | Export | | Export
nvironment

B System administration m]|& &

Users and Groups

Select| Name £ Applicstion Status (9
Monitaring and Tuning [[] | Defaultapplicstion P

Troubleshooting

P
Service integration
auery P
ubDL =]
P
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Run the catalog. jsp in the server with the URL http://localhost:9080/
websphere/Catalog. jsp. The JSP application runs in the server and the data in DB2
database is displayed in the browser.

Catalogld Journal Section Edition Title Author
catalogl |developerWorks Java Technology Nowv 2004 |Getting started with enumerated types Brett McLaughlin
catalog? |developerWorks| XML Apr 2005 |Transform Eclipse navigation files to DITA navigation files Loretta Hicks

JDBC 4.0 Version

WebSphere application server 6 does not support JDBC 4.0 specification, but

IBM provides a JDBC driver that supports JDBC 4.0. IBM Data Server Driver and
SQL]J Version 4.0 supports JDBC 4.0. They can be obtained from https://wwwl4.
software.ibm.com/webapp/iwm/web/prelLogin.do?lang=en US&source=swg-
idsjs11. A WebSphere application server version that supports JDBC 4.0 adds
db2jcc4.jar from the IBM Data Server Driver for JDBC and SQL], to the server
class path. Also, the WebSphere server would have to be run on JDK 6.0 to use the
JDBC 4.0 features.

JDBC 4.0 has added support for connection management, which includes the
provision to track the state of connections and identify the connections based on
client info properties. Connection state tracking has application in tracking the
connections that are unusable, but they are still open and available in the connection
pool. Unusable connections cause reduction in performance. Prior to the new feature
in JDBC 4.0, a connection pool had to be reinitiated if unusable connections in the
connection pool had been accummulated. With the connection state tracking feature
implemented by the connection pool manager, a connection state can be obtained
using the isvalid () method of the connection interface. If a Connection object is
unusable, the Connection object would be closed.

if (!connection.isValid())

connection.close () ;

Another new connection management feature that has been added in JDBC 4.0 is
connection tracking, which is different from connection state tracking. In connection
tracking, some client info properties are set on a Connection object. If some
connections reduces application performance those connections would be tracked
using the client info properties. Client info properties are set on a Connection object
using the setClientInfo () method and are retrieved using the getClientInfo ()
method. In the catalog. jsp, set the client info properties ApplicationName,
ClientUser, and ClientHostname as follows:
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connection.setClientInfo ("ApplicationName", "WebSphereApp") ;
connection.setClientInfo("ClientUser", "WebSphereUser") ;
connection.setClientInfo("ClientHostname", "WebSphereHost") ;

PreparedStatements are pooled by default and provide recycling of
PreparedStatement objects instead of creating new PreparedStatement objects.
PreparedStatement objects that are frequently used do not have to be opened,
initialized, and closed for each client request. JDBC 4.0 has also introduced
Statement pooling in which frequently used Statement objects are not closed, but
are returned to a statement pool from which other clients can use these objects.

To add statement pooling to a connection pool: First, test if the database supports
statement pooling using the supportsStatementPooling () method of the
DatabaseMetaData interface. Second, test if the Statement object is poolable using
the isPoolable () method. If it is poolable, the Statement object can be pooled
using the setPoolable (true) method:

java.sqgl.Statement stmt = conn.createStatement () ;
DatabaseMetaData metaData=connection.getMetaDatal() ;
if (metaData.supportsStatementPooling () )

{

if (stmt.isPoolable())
stmt.setPoolable (true) ;

}

JDBC 4.0 has introduced support for the wrapper pattern using which non-
standard vendor-specific JDBC resources can be accessed. The wrapper pattern is
implemented in the Wrapper interface. JDBC interfaces that are to be made available
as extensions to the JDBC API should extend the Wwrapper interface. In the IBM Data
Server Driver for JDBC and SQLJ, the wrapper interface is extended by the following
interfaces in the com. ibm.db2. jcc package:

e DB2Connection.

e DB2BaseDataSource.

e DB2SimpleDataSource.

e DB2Statement.

e DB2ResultSet.

e DB2DatabaseMetaData.

[183]




Configuring JDBC in WebSphere Application Server

Vendor-specific interfaces provide additional methods in the JDBC API. For
example, create DB2Statement object using the wrapper pattern to use the
setDB2ClientProgramId () method, which sets the program Id from a connection
in the DB2Statement interface. Test if the Statement object is a wrapper for the
DB2Statement interface using the isWrapperFor () method. If the Statement object
is a wrapper, unwrap the DB2Statement interface using the unwrap () method to
create a DB2Statement object. Also, invoke the setDB2ClientProgramId () method
of the DB2Statement object:

Class class = Class.forName ("com.ibm.db2.jcc.DB2Statement") ;
if (stmt.isWrapperFor (class))

{

com.ibm.db2.jcc.DB2Statement db2Stmt = (com.ibm.db2.jcc.
DB2Statement) stmt .unwrap (class) ;
db2Stmt .setDB2ClientProgramlId ("WebSphereprogram") ;

}

JDBC 4.0 has introduced support for the SQL ROWID data type. ROWID type column
values can be retrieved using the getRowId () method. ROWID identifies a row
uniquely in a database table and is fastest method to access a row. As the DB2
database supports the ROWID data type, add a column for ROWID in the SELECT query:

ResultSet resultSet=db2Stmt.executeQuery ("Select ROWID, CATALOGID,
JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from Catalog") ;

Retrieve ROWID column values using the getRowId () method of the
ResultSet interface:

<td><%out.println(resultSet.getRowId ("ROWID") .toString()) ;%$></td>

Prior to JDK 5.0, collections had to be iterated using the iterators and the index
variables. JDK 5.0 introduced an enhanced For loop using which collections can

be iterated without iterators and index variables. For example, if a java.util.
Collection of String objects is to be iterated, then the string objects in the
Collection are to be retrieved. An Iterator would be created using for loop. The
String objects in the collection are retrieved using the next () method:

for(Iterator i1 = c.iterator(); i.hasNext(); )

{

String str = (String) i.next();

}

The string objects in a Collection of Strings are retrieved using the enhanced
for loop, introduced in JDK 5.0:

for(String string : c)

{

String str =string

}
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SQLExceptions can have chained exceptions and cause of a SQLException can have
chained causes. Using the enhanced for loop chained exceptions, the chained causes

fora

SQLException can be output as follows:

for (Throwable e : exception )

{
}

out.println ("Error encountered: " + e);

The JDBC 4.0 version of the web application JSP, catalog.jsp to retrieve DB2 UDB
database data and to display it in a HTML table, is listed below:

<%@ page contentType="text/html"%>

<%@ page import="java.sqgl.*, javax.naming.*, com.ibm.db2.jcc.

DB2Statement " %>
<html>
<head>

<meta http-equiv="Content-Type" content="text/html">
<title>WebSphere JSP Application</title>

</head>

<body>

°
<%

InitialContext initialContext = new InitialContext () ;
javax.sqgl.DataSource ds = (javax.sqgl.DataSource)
initialContext.lookup ("jdbc/DB2DataSource") ;
java.sql.Connection conn = ds.getConnection() ;
connection.setClientInfo ("ApplicationName", "WebSphereApp") ;
connection.setClientInfo("ClientUser", "WebSphereUser") ;
connection.setClientInfo("ClientHostname", "WebSphereHost") ;
java.sqgl.Statement stmt = conn.createStatement () ;
DatabaseMetaData metaData=connection.getMetaDatal() ;

if (metaData.supportsStatementPooling())

{

if (stmt.isPoolable())

stmt.setPoolable (true) ;

}

Class class = Class.forName ("com.ibm.db2.jcc.DB2Statement") ;

if (stmt.isWrapperFor (class))

{

com.ibm.db2.jcc.DB2Statement db2Stmt = (com.ibm.db2.jcc.

DB2Statement) stmt .unwrap (class) ;

db2Stmt .setDB2ClientProgramlId ("WebSphereprogram") ;

ResultSet resultSet=db2Stmt.executeQuery("Select ROWID, CATALOGID,
JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from Catalog") ;

o
5>
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<table border="1" cellspacing="0">
<tr>
<th>RowId</th>
<th>CatalogId</th>
<th>Journal</th>
<th>Section</th>
<th>Edition</th>
<th>Title</th>
<th>Author</th>

</tr>

<%
while (resultSet.next())

{

)
>

<tr>
<td><%out.println(resultSet.getRowId ("ROWID") .toString()) ;%></td>
<td><%out.println(resultSet.getString (1)) ;%$></td>
<td><%out.println(resultSet.getString(2)) ;%></td>
<td><%out.println(resultSet.getString(3)) ;%></td>
<td><%out.println(resultSet.getString(4)) ;%></td>
<td><%out.println(resultSet.getString(5)) ;%></td>
<td><%out.println(resultSet.getString(6)) ;%$></td>

</tr>

<%
resultSet.close() ;
stmt.close () ;
connection.close () ;

}

%>
</table>
</body>
</html>

Summary

WebSphere 6.1 application server has the provision to create a JDBC Provider and a
JDBC data source with a relational data source. In this chapter, we configured a JDBC
connection in Web Sphere with DB2 9 database. The combination of the IBM's DB2
database and IBM's WebSphere application server is suitable for the development of
JDBC applications. DB2 V9 supports the SQL xML data type that can be used with a
new Java data type in JDBC 4.0, called sorxmL. IBM Data Server Driver for JDBC and
SQL]J Version 4.0 supports JDBC 4.0 specification.
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Extensible Markup Language (XML) is the standard medium of data exchange on
the Web. Examples of data exchange with XML are web feeds (RSS feeds and Atom
feeds), and web services. Data exchanged using XML documents may be required to
be stored in a relational database, or an XML document may require to be generated
from a database table. An XML document is a hierarchical data structure where
various elements may be mapped to columns in a database table. Therefore, by
mapping various elements to a table, you can store XML in relational databases, and
this mapping process is called XML-to-SQL mapping technology. Oracle created

the XML SQL Utility (XSU) Java API to map XML to SQL and SQL to XML. The
table to which an XML document is being mapped to must to be created prior to

the mapping of the XML document to the database. With XSU, XML elements are
mapped to database table columns. Mapping an XML document to a database table
with XSU does not store the attributes of the document. The attributes may be stored
by applying an Extensible Stylesheet Language Transformation (XSLT) to the
XML document prior to storing it transforming the attributes you want to store into
elements, which may be mapped to columns. With XSU, the data in the database
may be updated, deleted, and retrieved. The XML document generated with XSU
does not include attributes. Attributes may be added to the XML document by
applying an XSLT to the document obtained with XSU.

JDBC 4.0 introduced the sQLXML Java data type, which we discussed in Chapter 1,

to store and access XML documents in a column of SQL XML data type. But some
database drivers such as the Oracle database 11g JDBC drivers do not support the
SQLXML data type yet. Also, XSU has the advantage of the provision to apply an
XSLT stylesheet to the data mapped from a database table to an XML document. We
will use the Oracle database 11g JDBC 4.0 driver for the XML SQL Utility to take
advantage of some of the JDBC 4.0 features such as automatic driver loading and
support for enhanced chained exceptions.



XML SQL Utility

JDeveloper 10.1.3 includes an XSU utility library to store an XML document in an
SQL database, and to retrieve it from the database. Class OraclexXxMLSave is used

to store an XML document in a database table, and the element tags are mapped

to the database columns. Class OraclexMLQuery is used to generate an XML
document from a database table. Database table columns are mapped to an XML
document as element tags. Mapping of an XML document to a database table with
the oraclexMLsave class does not include mapping of the XML document element
attributes; we may store the element attributes by converting the attributes to
elements. The procedure to map an XML document with elements and attributes to
an Oracle database 10g table, and to map the database columns to an XML document
with attributes; is discussed as an example in this chapter. You are not restricted

to using Oracle to store XML documents with XSU. You can easily use another
relational database such as MySQL. An XML document, catalog.xml, is used as an
example to map to a database table and is listed below:

<?xml version="1.0" encoding="utf-8"?>
<catalog>
<journal title="Oracle Magazine" publisher="Oracle Publishing"
edition="July-August 2005">
<catalogId>catalogl</catalogId>
<article section="Technology">
<title> Tuning Undo Tablespace </title>
<author> Kimberly Floss </authors>
</article>
</journals>
<journal title="Oracle Magazine" publisher="Oracle Publishing"
edition="Nov-Dec 2003">
<catalogId>catalog2</catalogId>
<article section="DEVELOPER">
<title>Starting with Oracle ADF</title>
<author>Steve Muench</authors>
</article>
</journals>
</catalog>

In this chapter, you will learn how to:

e Map an XML Document to a Database Table with XSU

e Update a Database Table from an XML Document with XSU

e Delete a Database Table Row from an XML Document with XSU
e Map a Database Table to an XML Document with XSU
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Setting the Environment

We need to create a JDeveloper project to store an XML document with XML SQL
Utility. In the JDeveloper project, create an XML document catalog.xml by selecting
File | New. In the New Gallery window, select General | XML in Categories and
XML Document in Items. Also add XML files catalog-update.xml and catalog-
delete.xml. Create XSL Stylesheets input .xsl and output .xsl in the JDeveloper
project by selecting File | New. The chapter also lists the above-mentioned XML
files and XSL stylesheets. XML documents catalog-update.xml and catalog-
delete.xml, and XSLT stylesheets input.xsl and output .xs1 are listed later in this
chapter. Copy the catalog.xml, catalog-delete.xml, catalog-update.xml, input.xsl,

and output.xsl listings to the JDeveloper XSU project. In the New Gallery window,
select General | XML in Categories and XSL Style Sheet in Items. Create a Java
application, XMLToDatabase . java, in the JDeveloper project by selecting File | New.
In the New Gallery window, select General in Categories and Java Class in Items.
The directory structure of the XSU application is shown below:

.ﬁ.pplications lﬁﬁCnnnectiDns ] [;]
B R ®E Dl 5l

Applications
=1-{F] %5u
B = xsu
=3 Application Sources
- B xsu

S @ ¥MLToDatabase. java
ED Resources

...... [¢2] catalog,xml

------ E catalog-delete., xml

------ E catalog-update, xml

------ E input. sl

------ [¢2] output. sl
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We need to add some libraries and JAR files to the project. As we are using the
JDBC 4.0 driver, we need to add the JDBC 4.0 driver JAR file to the project libraries.
Download the Oracle Database 11g JDBC driver's JAR file, ojdbcé. jar from
http://www.oracle.com/technology/software/tech/java/sqlj jdbc/htdocs/
jdbc 111060.html. Select Tools | Project Properties, and in the Project Properties
window, select Libraries. Select the Add Library button to add Oracle XML SQL
Utility and Oracle XML Parser v2 libraries. Select the Add Jar/Directory button to
add <Jpevelopers>/rdbms/jlib/xdb.jar and ojdbcé.jar, <JDevelopers being
the JDeveloper installation directory. The JAR files and libraries required for the
XML SQL Utility are shown below:

=5 Project Properties - C:\JDeveloper\jdevimywork\XSUNXSUNKSU.jpr

Maowe Lip

55
[#--Project Content Libraries
[ ADFm Settings .
______ ADF Yiew Settings () Use Custam Settings
Bk (®) Use Project Settings
[#}--Business Components 125E Yersion:
------ Dependencies
------ EJE Module Libraries
------ JZEE Application Expark | Description Add Library...
[ Jawadoc [} Ojdbet. jar
------ 5P Tag Libraries Oracle XML SGL Ukility
ili] Orac!e WML Parser v2
------ Offline Database L0 xdb.jar
------ s
------ Technology Scope
[ e |
[_rovosn |

Mowe Diaown

oo (e

Oracle database 11g JDBC 4.0 drivers require JDK 6.0. We need to set the J2SE
Version to JDK 6.0., then download and install JDK 6.0 from http://java.sun.
com/javase/downloads/index.jsp. Select Tools | Project Properties to set the
J2SE version to JDK 6.0 and in the Project Properties window, select Libraries.

The J2SE Version field specifies the J2SE version used for Java applications in
JDeveloper. Click on the Change button in J2SE Version, and click on New in the
Edit J2SE Definition window to define a new J2SE version definition. Select the J2SE
Executable for JDK 6.0 in the Create J2SE window and click on OK. A J2SE definition
for JDK 6.0 gets added to Edit J2SE Definition window. Select the J2SE 6.0 definition
and click on OK in the Edit J2SE Definition window.
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=5 Edit J25E Definition [=5]
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The JDK 6.0 J2SE definition gets added to the J2SE Version field in the Project
Properties window. Now, click on OK.

Also install Oracle database 10g including sample schemas. Oracle database 11g
JDBC drivers can be used with Oracle database 10g and all the JDBC 4.0 features

can be advantageous if using an application server that supports JDBC 4.0. In the
database create a database instance, and a database table, JOURNAL. The example
XML document will be mapped to the database table. The SQL script used to create a
database table in a sample schema, OE is illustrated below:

CREATE TABLE OE.JOURNAL (CATALOGID VARCHAR(255) PRIMARY KEY, JOURNAL
TITLE VARCHAR(255), PUBLISHER VARCHAR (255), EDITION VARCHAR(255),
ARTICLE SECTION VARCHAR(255), TITLE VARCHAR(255), AUTHOR VARCHAR (255));
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XML Document to SQL Database
Mapping

If the XML document had been stored with XSU, only the element tags in the XML
document would have got stored. The attributes in the XML document would

not have got stored. Attributes in an XML document can be stored by mapping
them to elements. The attributes can be converted to elements by applying an
XSLT stylesheet to the XML document. This section discusses the procedure to
store an XML document with attributes in a database table. The XML document is
stored in a database table using the oraclexMmLsSave class, which is imported in the
XMLToDatabase. java application.

Create a connection with the database. If we were using a JDBC 3.0 driver, we
would have registered the Oracle JDBC driver with DriverManager using the
registerDriver (Driver) method. JDBC 4.0 adds support for automatic driver
registration using the Java SE Service Provider mechanism. The Oracle database 11g
JDBC 4.0 drivers JAR file, ojdbcé6.jar, includes a META-INF/services/java.sql.
Driver file. For the Oracle JDBC driver, this file includes:

oracle.jdbc.OracleDriver

All the driver classes specified in the java.sqgl.Driver file becomes available to the
DriverManager when a connection is requested from the DriverManager using the
getConnection () method. Therefore, we will not be registering the Oracle JDBC
driver with the briverManager. Obtain a connection from DriverManager using the
getConnection (String url, String user, String password) method:

Connection conn =
DriverManager.getConnection ("jdbc:oracle:thin:@<host>:<port>:<SID>",
"<user>", "<password>") ;

<host > is the database host.
<port> is the database port.
<SID> is the database SID.
%j%‘ <users> is the username to log in to the database.
<passwords is the password to log in to the database.

Values for <host >, <port>, and <SID> can be obtained from the
<Oracle 10g>/NETWORK/ADMIN/tnsnames.ora file.
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An sQLException can be generated while obtaining a connection to the Oracle
database. The sQLException generated may contain chained exceptions and chained
causes. JDBC 4.0 has added support for the Java SE chained exception facility, which
is also called the cause facility. Prior to JDBC 4.0, the getNextException () and
getCause () methods had to be called recursively to retrieve the chained exceptions
and causes. JDBC 4.0 has enhanced support for these chained exceptions using the
for loop introduced in J2SE 6.0. sQLException interface implements the Iterable
interface. The chained exceptions may be output using the enhanced for-each loop
as shown below:

catch (SQLException exception)

{

for (Throwable e : exception )

System.out.println ("Error encountered: " + e);

We need to create an oraclexMLSave class object to save an XML document to a
database table, JOURNAL.

OracleXMLSave oracleXMLSave =new OracleXMLSave (conn, "JOURNAL") ;

JOURNAL is the database table created in the Setting the Environment section. Convert
the attributes to element tags in the given example XML document. The attributes
are converted to element tags by applying an XSLT to the XML document. Set an
XSLT on the 0raclexMLSave object using the setXSLT (Reader, String) method.
The string parameter specifies the URL to be used to include import and

external entities.

Reader xsltReader=new FileReader (new File ("input.xsl"));
oracleXMLSave.setXSLT (xsltReader, null) ;

The XSLT, input .xs1t, is used to convert the attributes to elements in the given
XML document, as an example:

<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0org/1999/XSL/
Transform" >

<xsl:output method="xml/text" omit-xml-declaration="no"/>
<xsl:template match="/">

<xsl:element name="catalog"s>

<xsl:apply-templates select="catalog/journal"/>
</xsl:element>

</xsl:template>

<xsl:template match="journal">
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<xsl:element name="journal"s
<xsl:element name="journal title">
<xsl:value-of select="@title"/>
</xsl:elements>

<xsl:element name="catalogId">
<xsl:value-of select="catalogId"/>
</xsl:elements>

<xsl:element name="publisher"s>
<xsl:value-of select="@publisher"/>
</xsl:elements>

<xsl:element name="edition">
<xsl:value-of select="@edition"/>
</xsl:elements>

<xsl:apply-templates select="article"/>
</xsl:elements>

</xsl:template>

<xsl:template match="article">
<xsl:element name="article section">
<xsl:value-of select="@section"/>
</xsl:elements>

<xsl:copy-of select="title"/>
<xsl:copy-of select="author"/>
</xsl:template>

</xsl:stylesheet>

The input .xs1t transformation converts attributes, title and section in the XML
document, to elements, journal_ title and article_title. Set the tag for the row
enclosing element. Setting the row tag to null implies that a row tag is not defined
and the top-level elements of the document correspond to the database table rows.
The row tag is set to journal. Each journal tag in the example, XML document
corresponds to a database table row. Each row in the table represents a journal entry;
the journal entry is the row enclosing element.

oracleXMLSave.setRowTag ("journal") ;

Set the columns containing the primary key in the database table using the setkeyCo
lumnList (String [l keyColNames) method. Set CATALOGID as a primary
key column:

String [] keyColNames = new Stringl[l];
keyColNames [0] = "CATALOGID";
oracleXMLSave.setKeyColumnList (keyColNames) ;

XSU maps the XML document elements to database table columns, based on element
tag names. To match element tags that are case-insensitive set ignore case to true.

oracleXMLSave.setIgnoreCase (true) ;
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Create an InputStream from the XML document, catalog.xml.

InputStream input=new FileInputStream(new File("catalog.xml")) ;

Map the example XML document to a database table using the

insertXML (InputStream) method. The insertxXML () method is overloaded, and
the input can be specified as a Document object, an InputStream object, a Reader
object, a sString object, or a URL object:

oracleXMLSave. insertXML (input) ;

The XSLT, input.xslt, gets applied to the XML document. The XML document,
with the attributes converted to elements, gets stored in the database. Close the
OracleXMLSave object using the close () method:

oracleXMLSave.close() ;

The xMLToDatabase application is listed completely, later in the chapter. Selected
operations can be run by commenting out the methods that are not required. For
example, to map an XML document to a database table, comment out invocations
to all the methods except the xm1ToSQL () method. To run an XMLToDatabase.java
application, in JDeveloper right-click on the application node and select Run.
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The XML document input . xml gets mapped to the Oracle database table JOURNAL.

Updating Database from XML Document

In this section, we will update a database table from an XML document, using the
OracleXMLSave class, and create an OracleXMLSave object using a Connection
object. JOURNAL is the database table that has to be modified.

OracleXMLSave oracleXMLSave =new OracleXMLSave (conn, "JOURNAL") ;

Set the row enclosing element tag using the setRowTag (String) method, and set the
row tag to journal. Also set ignore case to true.

oracleXMLSave.setRowTag ("journal") ;
oracleXMLSave.setIgnoreCase (true) ;

Set key columns using the setKeyColumnList (String[]) method and set
CATALOGID as a key column.

String [] keyColNames = new Stringl[l];
keyColNames [0] = "CATALOGID";
oracleXMLSave.setKeyColumnList (keyColNames) ;

Specify an array of columns to be updated, and also specify the columns to be
updated using the setUpdateColumnList (String[]) method. We will modify the
EDITION column and the TITLE column with an XML document.

String[] updateColNames = new String[2];
updateColNames [0] = "EDITION";

updateColNames [1] = "TITLE";
oracleXMLSave.setUpdateColumnList (updateColNames) ;

Data to be updated in the database table is specified in an XML document. The XML
document, catalog-update.xml, specifies a journal element with catalogid,
"catalog?". Only the EDITION and TITLE columns for table, JOURNAL with row
catalogId containing catalog2 will be modified. catalog-update.xml is

listed below:

<?xml version="1.0" encoding="utf-8"?>
<catalog>

<journal>

<catalogId>catalog2</catalogIds>

<journal titlesOracle Magazine</journal titles
<publisher>Oracle Publishing</publishers>
<edition>September-October 2005</edition>
<article sectionsDeveloper</article sections
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<title>Creating Search Pages</title>
<author>Steve Muench</authors>
</journals>

</catalog>

Create an InputStream object from catalog-update.xml.

InputStream input=new FileInputStream(new File("catalog-update.xml")) ;

Update database table JOURNAL using the updateXML (InputStream) method.

The updatexML () method is overloaded and the database table row can be updated
from one of the following: a Document object, an InputStream object, a Reader
object, a sString object, or a URL object. Close the 0OraclexMLSave object using
close () method.

oracleXMLSave.updateXML (input) ;
oracleXMLSave.close () ;

To update the database table, JOURNAL, comment out all method invocations in the
XMLToDatabase.java application, except the updateDatabase () method. As a
result, database table JOURNAL gets updated.

Deleting a Row in a Database

We will delete a database table row using the XML SQL Utility. A database table
row can be deleted by specifying element tags corresponding to key columns in an
XML document. An example XML document, catalog-delete.xml, specifies the
catalogld, "catalog2". We will delete from the table JOURNAL the row for which
the primary key column, CATALOGID, that has the value "catalog?" as specified in
catalog-delete.xml is listed below:

<?xml versgion="1.0" encoding="utf-8"?>
<catalog>

<journal>
<catalogId>catalog2</catalogIds>
</journals>

</catalog>

We have to create an OraclexMLSave object, setting the row enclosing tag and setting
ignore case to true, as discussed in the previous section.

OracleXMLSave oracleXMLSave =new OracleXMLSave (conn, "JOURNAL") ;
oracleXMLSave.setRowTag ("journal") ;
oracleXMLSave.setIgnoreCase (true) ;
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Set key columns using the setKeyColumnList (String[] keyColumns) method and
set CATALOGID as a key column.

String [] keyColNames = new Stringl[l];
keyColNames [0] = "CATALOGID";
oracleXMLSave.setKeyColumnList (keyColNames) ;

Create an InputStream from the catalog-delete.xml document.

InputStream input=new FileInputStream(new File("catalog-delete.xml")) ;

Delete a database table row using the deleteXML (InputStream) method. The
deleteXxML () method is overloaded, and a database table row can be deleted using
one of the following: a Document object, an InputStream object, a Reader object,
a String object, or a URL object. Close the oraclexMLSave object using the
close () method.

oracleXMLSave.deleteXML (input) ;
oracleXMLSave.close() ;

Comment out all the method invocations in the XMLToDatabase . java application,
except the deleteRow () method, to delete a row from the JOURNAL table using
catalog-delete.xml. As a result, a database table row specified in catalog-
delete.xml gets deleted from the JOURNAL table.

SQL Database to XML Document
Mapping

We will map the database table JOURNAL to an XML document, using the XML
SQL Utility. The oraclexMLQuery class is used to convert a database table to an
XML document. In the generated XML document, an XML element gets created
corresponding to each of the database table columns. Element attributes do not get
created, and to create them apply an XSLT to the XML document that was created
from the database table with the oraclexMLQuery class.

The procedure to create an XML document with elements and element attributes
is discussed in this section. Import the oraclexMLQuery class and create an
OracleXMLQuery class object:

OracleXMLQuery query = new OracleXMLQuery (conn, "SELECT CATALOGID,
JOURNAL TITLE, PUBLISHER, EDITION, ARTICLE SECTION, TITLE,
AUTHOR FROM JOURNAL") ;
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Variable conn is the JDBC connection used to query the database. The SELECT

SQL statement specifies the query to select data from the database table, JOURNAL.
Apply an XSLT to the 0raclexMLQuery object to generate an XML document that
includes element attributes. An XSLT is set on an 0OraclexXMLQuery object using the
setXSLT (Reader, String) method. The string parameter specifies the URL for
external entities.

Reader xsltReader=new FileReader (new File ("output.xsl"));
query.setXSLT (xsltReader, null);

The XSLT, output .xslt, is listed below:

<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform" >

<xsl:output method="xml"/>
<xsl:template match="/ROWSET">
<xsl:element name="CATALOG" >
<xsl:apply-templates select="journal"/>
</xsl:element>
</xsl:template>
<xsl:template match="journal">
<xsl:element name="journal"s>
<xsl:attribute name="title">
<xsl:value-of select="JOURNAL TITLE"/>
</xsl:attribute>
<xsl:attribute name="publisher">
<xsl:value-of select="PUBLISHER"/>
</xsl:attribute>
<xsl:attribute name="edition">
<xsl:value-of select="EDITION"/>
</xsl:attribute>
<xsl:element name="catalogId"s>
<xsl:value-of select="CATALOGID"/>
</xsl:element>
<xsl:element name="article">
<xsl:attribute name="section">
<xsl:value-of select="ARTICLE SECTION"/>
</xsl:attribute>
<xsl:copy-of select="TITLE"/>
<xsl:copy-of select="AUTHOR"/>
</xsl:element>
</xsl:element>
</xsl:template>
</xsl:stylesheet>
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Set the row enclosing tag, the element tag in the XML document being generated
corresponding to a database table row, as journal:

query.setRowTag ("journal") ;

Generate an XML document from the database table, JOURNAL, using the
getXMLString () method:

String xmlString=query.getXMLString() ;

Output the XML string to a catalog-output .xml file, using PrintwWriter:

OutputStream output=new FileOutputStream(new File ("catalog-output.
xml")) ;

PrintWriter printWriter=new PrintWriter (output) ;
printWriter.print (xmlString) ;
printWriter.flush() ;

The XSLT output .xs1t is applied to the XML document generated with XSU. The
XML document stored in the database is generated. In XSU version 2.1.0 (included in
XDK 10g), a database column can be mapped to an attribute, by customizing the SQL
SELECT statement. To map a column to an attribute, create an alias for the column
and prepend the @ sign to the alias. To map the CATALOGID column to a catalogId
attribute, the SELECT query would be as follows:

SELECT CATALOGID "@catalogId", JOURNAL TITLE, PUBLISHER, EDITION,
ARTICLE SECTION, TITLE, AUTHOR FROM JOURNAL;

XMLToDatabase . java, the Java program used to store an XML document in a
database and to retrieve an XML document from a database, is listed below:

package xsu;

import oracle.xml.sqgl.query.OracleXMLQuery;
import oracle.xml.sqgl.dml.OracleXMLSave;
import java.sqgl.*;

import java.io.*;

public class XMLToDatabase

{

public void xmlToSQL (Connection conn)
try
OracleXMLSave oracleXMLSave = new OracleXMLSave (conn, "JOURNAL") ;
String[] keyColNames = new Stringl[1l];
keyColNames [0] = "CATALOGID";
oracleXMLSave.setKeyColumnList (keyColNames) ;
/*Reader xsltReader=new FileReader (new File ("input.xsl"));*/
oracleXMLSave.setXSLT ("input.xsl", null);
oracleXMLSave.setIgnoreCase (true) ;
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oracleXMLSave.setRowTag ("journal") ;

InputStream input = new FileInputStream(new File("catalog.xml")) ;
oracleXMLSave.insertXML (input) ;

oracleXMLSave.close () ;

}

catch (IOException e)

{

System.out.println ("IOException" + e.getMessage()) ;

}

}
public void updateDatabase (Connection conn)

{

try

{

OracleXMLSave oracleXMLSave = new OracleXMLSave (conn, "JOURNAL") ;

oracleXMLSave.setRowTag ("journal") ;

oracleXMLSave.setIgnoreCase (true) ;

String[] keyColNames = new Stringl[1l];

keyColNames [0] = "CATALOGID";

oracleXMLSave.setKeyColumnList (keyColNames) ;

String[] updateColNames = new String[2];

updateColNames [0] = "EDITION";

updateColNames [1] = "TITLE";

oracleXMLSave.setUpdateColumnList (updateColNames) ;

InputStream input = new FileInputStream(new File(

"catalog-update.xml")) ;
oracleXMLSave.updateXML (input) ;
oracleXMLSave.close () ;

}

catch (IOException e)

{
System.out.println ("IOException" + e.getMessage()) ;
}
}
public void deleteRow (Connection conn)
{
try
{
OracleXMLSave oracleXMLSave = new OracleXMLSave (conn, "JOURNAL") ;
oracleXMLSave.setRowTag ("journal") ;
oracleXMLSave.setIgnoreCase (true) ;
String[] keyColNames = new Stringl[l];
keyColNames [0] = "CATALOGID";
oracleXMLSave.setKeyColumnList (keyColNames) ;
InputStream input = new FileInputStream/(
new File("catalog-delete.xml")) ;
oracleXMLSave.deleteXML (input) ;
oracleXMLSave.close () ;

}

catch (IOException e)
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{

System.out.println ("IOException" + e.getMessage()) ;

}

}
public void sglToXML (Connection conn)
{

try

{

OracleXMLQuery query = new OracleXMLQuery (conn, "SELECT CATALOGID,
JOURNAL TITLE, PUBLISHER, EDITION, ARTICLE SECTION, TITLE,
AUTHOR FROM JOURNAL") ;

Reader xsltReader = new FileReader (new File ("output.xsl"));

query.setXSLT (xsltReader, null);

query.setRowTag ("journal") ;

String xmlString = query.getXMLString() ;

OutputStream output = new FileOutputStream

new File("catalog-output.xml")) ;

PrintWriter printWriter = new PrintWriter (output) ;

printWriter.print (xmlString) ;

printWriter.flush() ;

}

catch (IOException e)

{
System.out.println ("IOException" + e.getMessage()) ;
}
}
public static void main(String[] args)
{
try
{
Connection conn = DriverManager.getConnection (
"jdbc:oracle:thin:@localhost:1521:0RCL", "OE", "calgary");
XMLToDatabase xmlToDB = new XMLToDatabase() ;
/* xmlToDB.xmlToSQL (conn) ;
xmlToDB.updateDatabase (conn) ;
xmlToDB.deleteRow (conn) ; *
xml1ToDB. sglToXML (conn) ;
conn.close () ;

}

catch (SQLException exception)

{

for (Throwable e: exception)

{
System.out.println ("Error encountered: " + e);
}
}
}
}
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The selected operations can be run by commenting out the methods that are not
required. To map a database table, JOURNAL, to an XML document, comment

out invocations to all the methods except the sq1ToxML () method. To run an
XMLToDatabase . java application, in JDeveloper right-click on the application node,
and select Run.

The output from the application generates an XML document, catalog-output .xml,
in which a journal element has been removed. To add the catalog-output .xml to
XSU project, click on the project node and select View | Refresh.
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JDBC 4.0 has a new feature in SQLExceptions, categorization of SQLExceptions.
SQLExceptions are categorized into SQLNonTransientException,
SQLRecoverableException, and SQLTransientException. Stop the TNSListener
for the Oracle database 10g, and run the XMLToDatabase . java application with all
the commented method invocations, except the sq1ToxML () method. The following
exception is displayed:

Error encountered: java.sql.SQLRecoverableException: Io exception: The
Network Adapter could not establish the connection
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The exception indicates that the SQLException is an SQLRecoverableException.
This implies that a JDBC operation would succeed, if a recovery operation were
performed. If the TNSListener is started, the SQLException is removed. In the
exception message, the SQLException is not chained to another SQLException.

Summary

Oracle XML SQL Utility is used to map an XML document to a relational database
and vice versa. The XML SQL Utility (XSU) does not store the attributes in an XML
document. The attributes can be stored by applying an XSLT to the XML document.
In this chapter, the Oracle database has been used to store an XML document. We
can also use the open-source MySQL database to do the same. We used the Oracle
database 11g JDBC 4.0 driver to map an XML document to an Oracle database table,
and also to map an Oracle database table to an XML document. We used some of the
new features in JDBC 4.0, such as automatic driver loading, and enhanced support
for chained SQLExceptions.
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In Chapter 7, we discussed the mapping of XML to SQL and SQL to XML. XML SQL
Utility is a Java API. However, SQL to XML mapping may also be done with XSQL
using the JDBC driver without any Java code. The Oracle XSQL Pages Publishing
Framework, which is included in Oracle JDeveloper 10g, supports the processing

of SQL queries to generate XML. XSQL may also be used to run SQL DML (Data
Manipulation Language) statements other than SQL SELECT such as INSERT, UPDATE,
and DELETE. An XSQL page consists of the XSQL tags in the urn:oracle-xsql
namespace. An XSQL page request is sent to the XSQL Servlet, which invokes the
XSQL Page Processor.

The XSQL Pages Publishing Framework integrates XML, SQL, and XSLT. The XSQL
Page Processor processes XSQL page templates. The XSQL Page Processor uses the
Oracle XML Parser to parse XSQL Page templates and uses the XSLT Stylesheets to
transform output from XSQL page processing. XSQL Pages Framework uses XML
SQL Utility (XSU) to query the database and generate XML from an SQL query. A
JDBC connection is used to access the database to process SQL queries. XML output
generated with XSQL may be required in a different format or the output may need
to be modified, for which XSQL Pages Framework supports XSLT transformations.

An XSQL application consists of a client XSQL page, an XSQLConfig.xml
configuration file, a server-side XSQL Servlet, and a database. An XSQL page (.xsql
file) consists of SQL query statements defined in <xsql :query></xsql:query> tags.
XSQL may also be used to create and update a database table with data from an XML
document with <xsql:dml></xsql:dml> tags. XSQL supports XSLT transformation
of XML data retrieved using an XSQL query. The XSLT Stylesheet with which XML
data is to be transformed is specified in the XSQL page. When an XSQL page is run
in JDeveloper the following procedure is followed to process the XSQL page:

1. The XSQL page request is sent from a browser to the XSQL Servlet.

2. The XSQL Servlet forwards the request to the XSQL Page Processor to
process the .xsql page.
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The XSQL Page Processor parses the XSQL page with Oracle XML Parser and
caches the page.

The XSQL Page processor connects to the database using the connection
attribute in the XSQL page.

The XSQL Page Processor uses XML SQL Utility (XSU) to generate XML from
SQL queries.

The XSQL Page Processor generates an XML datagram by replacing each
XSQL action element, such as xsql: query, with the XML results returned by
its action handler.

If an XSLT Stylesheet is specified, the XSQL Page Processor parses the
stylesheet and caches it.

The XSQL Page Processor transforms the XML datagram by applying the
XSLT stylesheet using the Oracle XSLT Processor.

The XSQL Page Processor returns the XML/HTML output from the XSLT
transformation to the XSQL Servlet to be displayed in a browser.

In this chapter, we will query an example database table containing a catalog with
XSQL. Subsequently, we will display the XML output as an HTML table via XSLT
transformation. In this chapter you will learn the following;:

Creating an XSQL page to run an SQL query and generating XML
Using bind parameters in the SQL query

Applying XSQL query attributes to customize XML output
Applying XSLT transformation to XML output

Overview of XSQL Tags

In this section, we will discuss the different XSQL tags that may be specified in an
XSQL page. The root element in an XSQL page is <page>. Some of the XSQL tags are
discussed in following table. XSQL tag attributes are optional unless specified to be
required in the table.
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XSQL Tag Description Attributes

xsql:query Runs an SQL query and includes Refer to the second Table
result set as XML.

xsql:dml Runs a DML SQL statement or a name (required): Name
PL/SQL anonymous block. of page level parameter.

xsql:set-page-param

xsql:set-session-param
xsql:set-stylesheet-param

xsql:include-param

xsql:query

Sets a page-level parameter.

Sets a session level param.
Sets XSLT stylesheet param.

Includes XML representing name
and value of a page param. For
example, If page param is
defined as:

<xsql:set-page-param
name="param1"
value="paramValue"/>

An include-param defined
as <xsql:include-param

name="paraml1"/>

includes following XML in XML
output:

<paraml>paramValue</param1>

Runs an SQL query and includes
result set as XML

ignore-empty-value:
Specifies if empty value
("") should be ignored.
Default is 'no'.

value:Param value.

name (required): Name
of page level parameter.
ignore-empty-value:
Specifies if empty value
("") should be ignored.
Default is 'no'.
value:Param value.

Same as xsql:set-page-
param.

Same as xsql:set-page-
param.

Name (required): Name
of param to include.

Refer to the second Table
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XSQL Tag

Description Attributes

xsql:include-request-
params

xsql:include-xml

xsql:include-xsql

Includes an XML fragment
representing the names and values

of all HTTP parameters, cookies,
and session variables. For
example, if

<xsql:include-request-params/>

is specified, the following XML
fragment gets included:

<request><parameters><paraml
>valuel

</paraml></parameters><sessio
n><varl>

valuel</varl></
session><cookies>

<cookienamel>cookieValue

</cookienamel></cookies>

</request>

Includes external XML content href (required): Absolute,
from an absolute, relative, or relative or parameterized
parameterized URL. URL that may be a static

file or a dynamic source.

Includes XML output of another href (required):

XSQL page. Absolute, relative, or

parameterized URL of an
XSQL resource.

reparse: Specifies if the
included XSQL page
should be reparsed.
Default value is 'no'.
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XSQL Tag Description Attributes
xsql:insert- Inserts XML document or HTML Form table (required):
request that has been posted in the request to a Name of table view or
. synonym.
database table or view. The XML document
may be transformed with an XSLT. transform: Relative or
) absolute URL of XSLT
If an HTML Form is posted, to transform the XML
an XML document containing request document.
parameters, session variables, and cookies. columns: Space or
Example XML document: comma separated list of
<request><parameters><paraml>valuel columns
</paraml></parameters><session><varl> date-format: Date
varValue</varl></session><cookies> format for data field
values.
<cookienamel>cookieValue</cookienamel>
</cookies></request>
xsql:update-  Updates the rows represented in the XML In addition to attributes
request document posted. of xsql: insert-request:

xsql:delete-
request

xsql:insert-
param

Deletes the rows represented in the XML
document posted.

Inserts the value of a parameter into a database
table or view.

key-columns: Space

or comma-separated
listed of columns whose
values are used to
identify a table row.

Same as xsql:update-
request except columns
is not an attribute.
name (required):
Param name.

table (required):

Table name.
date-format: Date

format for date field
values.

transform: Relative,
absolute or
parameterized URL of
XSLT.
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XSQL Tag Description Attributes
xsql:set-cookie  Sets the value of an HTTP cookie. name (required):
Name of HTTP cookie.

domain: Domain in
which cookie is valid and
readable. Default value
is complete domain of
document creating the
cookie.

ignore-empty-value:
Specifies if empty value
is to be ignored. Default
value is 'no'.

max-age: Maximum age
of cookie in seconds.
Default age is the user
current browser session.

only-if-unset: Specifies

if cookies should be set
only if cookie is currently
not defined. Default
value is 'no'.

path: Relative URL
within the domain in
which cookie is valid and
readable. Default value
is the URL path of the
document creating the
cookie.

value: Cookie value.

Setting the Environment

In this section, we will discuss the preliminary setup required to create an XSQL
application, which is not much, as the xsQLServlet is specified in web.xml and the
XSQL libraries are added to the project when an XSQL page is created. Oracle database
11g JDBC drivers may be used with any Oracle database version 9i and later. We will
use Oracle database 10g. We need to install Oracle database 10g including sample
schemas. We need to create and start an instance of the Oracle Database. Connect to
the database with the Order Entry (OE) sample schema (username).

CONNECT OE/<password>
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Run the following SQL script to create a database table that consists of an
example catalog;:
CREATE TABLE Catalog(Journal VARCHAR(25), Publisher
Varchar (25) ,Edition VARCHAR(25), Title Varchar(45), Author
Varchar (25)) ;
INSERT INTO Catalog VALUES ('Oracle Magazine', 'Oracle
Publishing', 'July-August 2005', 'Tuning Undo Tablespace', 'Kimberly
Floss');
INSERT INTO Catalog VALUES ('Oracle Magazine', 'Oracle
Publishing', 'September-October 2005', 'Creating Search Pages',

'Steve Muench') ;

We need to create a JDeveloper project for an XSQL application:

.ﬁ.pplicatinns EJﬂCDnnectinns E]
EYETNRER ERal
Applications

=] %s5qLApp
R xS 0L

Configuring a Connection

We also need to create a database connection to run an XSQL query. By default
Oracle XSQL Pages use Oracle JDBC data sources configured in the J2EE web
application environment. The factory element in the connection-manager element
in XSQLConfig.xml sets the XSQL Pages to use the JDBC data sources.

<connection-managers>

<factory>
oracle.xml.xsqgl.XSQLOracleDatasourceConnectionManager

</factory>

</connection-managers>

XSQL pages also have the provision to use xSQLConfig.xml-based named
connections by setting the connection-manager factory class in XSQLConfig.xml
as follows:

<factorysoracle.xml.xsgl.XSQLConnectionManagerFactoryImpl</factory>
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If third-party JDBC data sources are to be used in an XSQL page set the
connection-manager factory class in XSQLConfig.xml as follows:

<factory> oracle.xml.xsgl.XSQLDatasourceConnectionManager</factory>

JDeveloper 10.1.3.3 provides three different methods to create a database connection
from an XSQL page:

e A JDBC Connection in Connections Navigator. A Connections Navigator
connection has a corresponding data source with a JNDI name
binding available.

e A data source configured in the Embedded OC4]J Preferences Window or the

data-sources.xml.

e A connection specified in xsQLconfig.xml file.

To create a database connection in Connections Navigator, select the Database

| New Database Connection node in the Connections Navigator. A Create
Connection Wizard starts. Click on Next. In the Type frame, specify a Connection
Name and select Connection Type as Oracle (JDBC). In the Authentication frame,
specify a Username and Password and click Next. In the Connection frame specify a
JDBC Driver, Host Name, JDBC Port, and database SID and click Next.

~7+ Create Database Connection - Step 3 of 4: Connection (3]

Specify connection details for the database machine, The database administrator
shiould be able ko provide you with this infarmation,

Drriver:

Host Mame:

JOEC Port:

() 5I0:

() Service Mame:

[ ] Enter Custom JDEC URL:

Help < Back || ﬂe)t) Jl Finish || Cancel
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In the Test frame, click the Test Connection button to test the JDBC connection.
Click the Finish button to configure the database connection. A connection node
is added to the Connections | Database node in the Applications Navigator. The
xsqlConnection is available as a jdbc/xsqlConnectionDS JNDI resource.

.ﬁ.pplicatiuns Eﬁ]CDnnectinns [:]
X @Y

EJT] Caonnections

D Application Server
-7 BAM Server

' -{_7] Database

Hmﬁ&:ﬁﬂﬂﬂﬁﬁ&ihﬂ

I:l Inteqgration Server
-{7] Rule Engines
~[7) UDDI Reqgistry

-{77] WebDaY Server

A connection may also be configured in embedded OC4] server data-
sources.xml configuration file, <dJDeveloper10.1.3>\jdev\system\oracle.
j2ee.10.1.3.34.12\embedded-oc4j\config\data-sources.xml, declaratively
or using the Tools | Embedded OC4]J Preferences | Global | Data Sources as
explained in Chapter 2. <JDeveloper10.1.3> is the directory in which JDeveloper
is installed. Add a managed-data-source element to the data-sources.xml file,
specifying the connection configuration for a data source. The managed-data-
source element includes the data source class used to obtain a data source object.
The managed-data-source element is listed below:

<managed-data-source name='XSQLDataSource' connection-pool-
name="'Oracle Connection Pool' jndi-name='jdbc/XSQLDataSource'/>
<connection-pool name='Oracle Connection Pool's> <connection-factory
factory-class='oracle.jdbc.pool.OracleDataSource' user="'0E"
password="'pw' url="jdbc:oracle:thin:@<host>:<port>:<SID>"> </
connection-factory> </connection-pools>

<host> is the database host, Localhost by default.
+  <port > is the port number, 1521 by default.
% <SID> is the database SID, ORCL by default.

<host>, <port>, and <SID> values may be obtained from the
tnsnames.ora file.
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To connect to a database in an XSQL page using a JDBC data source, specify the
JDBC data source JNDI name in the connection attribute of the page element. For
example, if the JDBC data source JNDI name is jdbc/XSQLDataSource, specify the
connection attribute as follows.

<page xmlns:xsgl="urn:oracle-xsgl" connection="jdbc/XSQLDataSource" >
</page>

An XSQL page connection with a database may also be created by modifying the
XSQLConfig.xml file. An XSQLConfig.xml file is added to the src folder of a project
when an XSQL file is created. First specify the connection-manager factory class
in XSQLConfig.xml as follows:

<factorysoracle.xml.xsqgl.XSQLConnectionManagerFactoryImpl</factory>

In the <connectiondefs> element, in XSQLConfig.xml, add a <connections>
element specifying the connection to be created. Create a connection with the
OE schema:

<connection name="dbConnection">
<username>OE</username>
<password>pw</password>
<dburls>jdbc:oracle:thin:@<HOST>:<PORT>:<SID></dburl>
<driversoracle.jdbc.OracleDriver</drivers>
</connections>

Attribute name is the connection name.
<username> is the username used to log in to the database.
<password> is the password used to log in to the database.

<dburls is the URL of the database.

I~ <drivers is the JDBC driver used to connect to the database.

<HOST> is the Oracle 10g Production database host.
<PORT> is the database port.
<SID> is the database SID.
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To use a named connection configured in the XSQLConfig.xml file in an XSQL page,
specify the value of the connection attribute in the <page> tag of an XSQL page
as dbConnection.

Creating XSQL Queries

In this section, we will create an XSQL page (queryDb.xsql) in JDeveloper. To create
an XSQL file, select the project node in the Applications Navigator frame and select
File | New. In the New Gallery window, select General | XML in Categories.

In Items, select the XSQL File and click on OK.

2 New Gallery =3

Filker Bv: | Al Technologies «

Categories: Ikems:
E-General ML Document
~-Applications #ML Document from =ML Schema
~-Ank =%, #ML Schema
- onnections a 2Cuery File
-Deployment Descriptors B.EI 5L Map
- Deplovment Profiles

[ 5L Map From 5L Styleshest

~Diagrams #5L Style Sheet
- External Applications = =

- Javabeans

-Projects

- Simple Files

ML

[#-Business Tier P

E-Clier Tier ) COpens the Create ¥SOL File dialog, in which vou define a directory and filename Far a

[#-Database Tier new %501 File,

[*}--Inkegration Tier

B-Weh Tier T enable this option, wou must select & project ar a file within & project in the
Mavigaktor,

Help | OE | Cancel
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In the Create XSQL File frame, specify a File Name and click on OK. An XSQL page
is added to the JDeveloper project including an XsQLConfig.xml configuration file.

== Oracle JDeveloper - XSQLApp.jws : XSQL.jpr = EoR )|
File  Edit Miew Search Mavigate Run Debug Refactor Versioning Tools MWindow Help
GeaEag 0-0- 90 YXEER A48 alidea- - F-PEVEEEINIBDT BB
Applicatiuns IﬂlCUnnectiUns [;] @Start Page uneryDB.xsql ] E] ﬁCDmpDnents [:]
@ @ @ Gﬁ B “ DQ! <oiml wersion="1.0" encoding='windows-12521 9% = |H w50l -
applications = T!T:T_ e forions ) s § [3 Poinker -
T = 110 OMmEer e following processing instruction and rqg
KSQLA) DML
= QXSDI;L | the stylesheest name to transform output of your XSQL
. <iuml-stylesheet type="text/usl™ href="YourStylesheest.y EI Include 0
= D Application Sources
o] xsQLConfigml "> (8] Include Paramn ||
E| {7 wish Content ) page xulns:xsql="urn:oracle-xagl”> % Include Reauest 4
: WEB-INF DB ...
% < /page> ! queryDE.x 8]
— | B/ @O
saveEnc.., windows-1252
EquaryDB.xsqI - Structure ] [;] L
= -
4 loadEncoding
- source | History [ 4] o]
i% | Uncamment the Fallaw. ..
& Messages Log ] [Z]
Ci\IDevelopertjdeyimyworkiXS0LAPRKSCLYpublic_htmihqueryDE. xsql *ml Editing

[216]



Chapter 8

The libraries required for an XSQL application are added to the project libraries.

[+ Praoject Content

[#}- ADFm Settings

------ ADF View Settings
[+ &k

[+~ Business Components
[+ Compiler

...... Dependencies

------ EJB Madule

...... JZEE Application
[#--Javadoc

------ RunDebug
------ Technalogy Scope

| teb |

=+ Project Properties - C\JDeveloperyjdevimywork\ XSQLApp\XSQLAKSQL jpr

Libraries

() Use Custom Settings

() Use Project Settings

(EXH]

JZ25E Yersion:

| Change... |
Libraries
Export Description | Add Library... |
a s N kel AR
gl 15 Runtime | &dd JarfDirectory... |
il BC41HTML |R_emT|
@l Oracle XML Parser vz e
| Wigw |
Mowe Down

C:!I?l | | Cancel |

We will construct an XSQL page to query the example database table catalog and
generate an XML document. The XSQL Component Palette provides different XSQL
components that were discussed in the first table in this chapter. Next we'll add
<xsql:query></xsql:query> tags to the XSQL page to process XSQL queries. The
application of XSQL queries may require the use of bind variables, the variables in a

SQL statement.
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Bind variables can be set using the values of URL parameters, session variables,
cookie values, or page parameters. In our example, we'll set XSQL query bind
variables with page parameters. Bind variables, specified with the bind-params
attribute in the <xsql : query> tag, are used in the SQL statement within the <xsql:
query> tag. The bind variables are represented with '?' in a SQL statement. The
value of the bind parameters is specified with the <xsql : set-page-params/> tag.
Position the cursor in the XSQL page and select Set Page Param component in the
Component Palette.

=+ Oracle 1Developer - X5QLApp.jws : X5QL,jpr: C\Developerjdevimywork\X5QLApp XSQ L\ public_html\queryDB.xsgl El@
File  Edit Miew Search Mavigate Run Debug  Source  Refactor  Versioning  Tools  Window Help

GoE@ 0-0- 90 HEE A4 ada- - F-DE|IEEIDT BD

Applications lﬂﬂConnections [:] @Start Pags @queryDB.xsql } E] Components E]
E [ FE <2l version="1.0" encoding='windows-12Z52' 2> M| xsoL -
B @ a W i DQ" ¥ - & EF _Ursar Funck
Applications B =
o —
E| £50LApD | Uncomment. the following processing instruction and rg 5} set Cookie
N | the stylesheet name to transform output of your XK3QL Sek Page Param
_— <ixml-stylesheet type="text/xsl” href="Youritylesheet. I —
7] application Sources . B et Sdaion Param =
#5QLCanfig.xml —
E| 23 b CSntent a E <page =mlns:xsgl="urn:oracls-xsgl™s {2 Set Styleshest P [
-7 WEE-INF < /pages @Property L. E]
[y queryDE.xsql L] | 7 PO
g
quueryDB.xsql - Skructure [Z] [
-
[Ee
= source | Histary | 4] [»]
; @ | Uncamment the Follow. ..
[E]Messages - Log
..... 43 E ] S

Line & Colurnn 1 Insert | | Windows: CR,I’LFl ¥l Editing
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In the Set Page Param frame, specify the name property value as JOURNAL, and
click on Next. Specify value of a page param as SQL or a String. Select Specify Param
Value As String and specify param value as "Oracle Magazine", and click on Next.
Select a database connection to be used by the XSQL page and select Finish.

T

Z3 5et Page Param
Select the named connection which refers to the database that you want ko use at
runkime.

Connection: | xsglConnection v] [ MNew, ., ]
User Mame: oe Edit...
Drriver: oracle. jdbc, OracleDriver

Caonnect String:  jdbcioracle:thin: @localbost: 1521 :0RCL

o ) (o |
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In an XSQL page, a database connection may be specified as a global connection
using the connection attribute in the page tag. If some of the XSQL page elements
use a different connection specify the connection using the connection attribute in
the individual elements. The connection attribute in an element overrides the
global connection. Similarly add another page param, PUBLISHER with value "Oracle
Publishing" Next, add an xsql : Query element. Position the cursor in the XSQL page
and select Query in the XSQL Component Palette.

2 Oracle IDeveloper - XSQLApp.jws : XSQLjpr: ChJDeveloper\jdevimywork\XSQLApp\XSQL\public_htmqueryDBxsql =R ==
File  Edit View Search MNawigate Run Debug Source Refactor Versioning Tools  Window Help

BoHE 0-0- 9™ XEDL /4 Adn- - - PEFAEIESY DD

App\ications lijﬂCOnnections E] @Start Pags @q&m:{.‘)&.xsq.‘ I E] Components [:]
@ |§ E‘ Eﬁ '. [ Qg | the stylesheet name to transform output of wour XBQL :. l)ii‘QL . -
Jicati <rrml-stylesheet type="text/usl"™ href="Vouritylesheet. =
i° p ications . —i Include #30L
-] #5QLapp =
= = Ins: 1="" H le-: 1= kel
B8] 1sq <page xmlns:idagl="urn:oracle-xsq B query B
227 application Sources = P—— OUENAL® i . ﬂ/éert Paramn
[ ¥ =il : set -page -param nane="T0TRN; ignore-enpty-v:
{62 %5 Config.ml b Insert Request =
=] Weh Conkent
D < /xsyl: set-page -param:- —
) WEB-INF Efproperty L. =
) a ¥08.xsql [l <xsqgl: set -page -param name="PTELIZHER"™ ignore r f n @ E
< fxsyl: set-page-param-
= queryDE xsql - Structure =) </page- | |
-
EH
r Source | Histary | 4 | | 3 |
B @ | Uncomment: the Fallov.. .
- [ElMessages - Lo
¥ 8o | ElMessag a | =)

Line 16 Column 1 Inserk | Mudifiedl ‘Windows: CRJLF | %ml Editing
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Specify any xsql : query element properties if required and click on Next.

s

=3 Query

Enter property values:

Property Mame YWalue

fetch-size

id-attribuke

id-attribute-column

Max-roms -1
rdll-indicator no
row-element

rovset-element

skip-rows

tag-case loner

Attributes prefixed with "** are required

Select the database connection to be used by the XSQL query and click on Next. In
the Query window, specify an SQL statement that defines an SQL query and click on
Finish. Use the following SQL statement to retrieve data from the catalog database:

SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR FROM CATALOG WHERE
JOURNAL=? AND PUBLISHER=?
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An xsql:query tag is added to the XSQL page. A connection attribute specifying
the JDBC data source is added to the page tag. Next we will add bind params to the
xsql:query element. Position the cursor in xs1:query tag and select bind-params
from the list displayed.

=+ Oracle IDeveloper - XSQLApp.jws : X5QLjpr: C\Developerjdevimywork\ XSQLApp\X5QL\public_html\queryDBuasql EI@
File  Edit  Miew Search [Mavigate Run Debug  Source Refactor Versioning Tools Window Help

FeoHdd 0-0- 90 XEDH A4 hdidun- - F-PEVEEIDS BB

{2 applications laﬂCmnectiDns [=]|| (@)start Page @queryDE.xsq.' ] [~] {8 Components =
EH 3 ] <F wersion = . encoding = 'windows- 2= - ’

= E] g 8 xml Lo d 'rind lzsz! SHEE
= - (S N = K -
A=l Applications —
--DXSQLApp | Uncomment the following processing instruction and rd Include X5QL | |
= ey | the stylesheet name to tCransform output of your X30L B Query |5

<fuml-stylesheet type="text/wsl"™ href="Vouritylesheet.
-

=71 Application Sources Insert Param

. " " + Insert Request
H [l <page xmlns:xsgl="urn:oracle-xsql” connection="Jjdhc/xs
=[] web Content 1 1 J £

- s 1:set - ] ="JOURMNAL™ i - ty-wal ——
£ WEB-TNF xsyl : set -page-param name ignore-empty-val | —]@Propertyl.‘. o
& VDR, xsgl <xsyl : set -paye -param nane="FUELISHER" igmore-empty-1
’ E <xsgl:guery max-rows="-1" mill-indicator="no” tag- ! 3 Fa Xk
SELEQ

EDITION, TITLE, AUTHOR FROM

hind-params

</ x=
< /pay
= OB s - Struch
. = queryDB.xsq ruckure E] d-attribLte =
= attr jd-attribute-
i 4 Saurce [:Histor aﬂr fd ?ﬂ;mutehw\umn | ’l
=) | Uncommentt the Fallavs, .. = @ Intlude-schema
E1-€9 page Elmessaoes - | L maerows ]
&9 set-page-param aftr row-element
: 4P set-page-param
R

| Line 10 Column 17 | Insert | Modified | Windows: CRILF | sml Editing

A bind-params attribute is added to the xsql : query element. Add to the
bind-params attribute "JOURNAL PUBLISHER". The bind-params attribute value is a
string list and the values for the parameters are obtained from the set-page-param
tag. The queryDb.xsqgl page is listed below:

<page xmlns:xsgl="urn:oracle-xsgl"
connection="jdbc/xsglConnectionDS" >
<xsqgl:set-page-param name="JOURNAL" ignore-empty-value="no"
value="Oracle Magazine"/>
<xsqgl:set-page-param name="PUBLISHER" ignore-empty-value="no"
value="Oracle Publishing"/>
<xsqgl:query bind-params="JOURNAL PUBLISHER" max-rows="-1" null-
indicator="no" tag-case="lower">
SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from
OE.Catalog WHERE JOURNAL=? AND PUBLISHER=?
</xsql:query>
</page>
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Some of the other attributes that may be specified in the xsql -query tag are
discussed in the following table:

Attribute

Description

Type

bind-params

date-format

id-attribute

error-statement

id-attribute-column

include-schema

max-rows

null-indicator

row-element

rowset-element

skip-rows

tag-case

Ordered, space-delimited list of query parameters
including array valued parameters, whose values
are used in the J]DBC bind variable.

Date Format for data column. Valid values are of
the type java.text.SimpleDateFormat.

Attribute to identify each row in the result set.
The default is 'num'.

If set to true (default), generates an xsql-error
element for an SQL statement with an error.

Specifies name of column in result set whose
value is to be used in each row as the row ID
attribute value. Default is to use the row
count value.

If yes, includes an inline XML schema for the
structure of the result set. Default value is no.

Maximum number of rows to fetch after skipping
the rows specified in the skip-rows attribute.
Default is to fetch all rows.

Specifies if null column values are to be included
in the output XML with NULL="Y" for the
element. Default is to omit elements with

null values.

Specifies the row element to be used instead of
the default ROW.

Specifies the row set element to use instead of the
default ROWSET element.

Number of rows to skip before fetching from the
result set.

Case of the element names. Valid values are
lower and upper. Default is to use the name of
the column as specified in the query statement.

String

String
String
boolean

String

boolean

boolean

boolean

String
String
integer

String
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To run the XSQL page, right-click on the queryDb.xsql node and select Run. The
XSQL query runs and an XML document that represents the result set of the XSQL
query is generated.

<7xml version="1.0" encoding="windows- 1252" 7=
— {:!__

--=
- <page:x
- <rowset:
- <row num="1">
<journal=0Oracle Magazine </journal=
<publisher=0racle Publishing</publisher=
<edition=July-August 2005 </edition=
<title>Tuning Undo Tablespace</title>
<author=Kimberly Floss</author=
<frow =
- <row num="2":>
<Jjournal=0Oracle Magazine</journal =
<publisher=0racle Publishing</publisher=
<edition =September-0October 2005 </edition=
<title =Creating Search Pages</title=
<author=Steve Muench</authorz
<frow=
<frowset>
</page=

In the next section, we'll use some of the <xsql : query> tag attributes in an XSQL
query.

Applying XSQL Query Attributes

The <xsql:query> tag provides XSQL attributes to modify the data retrieved with
the XSQL query and to modify the XML document produced with the XSQL query.
The different XSQL attributes and their applications were discussed in the second
table in this chapter. Some of the xsgl-query attributes, such as page-params, are
only available in the XSQL page.

To demonstrate XSQL query attributes, delete queryDB. xsql and create an XSQL
page similar to the previous section, except when an XSQL Query is added from
Component Palette, specify query attributes, and click on Next.
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=3+ Query
Enter property values:
Property Mame | Yalue
fetch-size 1
jd-attribute cakalogld
id-attribute-column | |
MEX-r WS z
rill-indicator yes
row-element CATALOG
rowset-element CATALOGS
skip-rows
tag-case upper

Attributes prefixed with *' are required

Select a database connection and click on Next. In the Query window, specify an
SQL statement and click on Finish. Specify parameter markers in the SQL statement
as we will be using bind parameters.

23 Query ==l

Enker SGL statement

FELECT JOURMNAL, PUBLISHER, EDLITIOM, TITLE, AUTHOR FROM CATALOG
HERE JOURNAL=Y AMND PLELISHER=?

EiTsh I Zancel
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The queryDB.xsqgl page is listed below:

<?xml version = '1.0' encoding = 'windows-1252'?><page xmlns:
Xsgl="urn:oracle-xsqgl" connection="jdbc/xsglConnectionDS">

<xsql:set-page-param name="JOURNAL" ignore-empty-value="no"
value="Oracle Magazine"/>

<xsql:set-page-param name="PUBLISHER" ignore-empty-value="no"
value="Oracle Publishing"/>

<xsql:query bind-params="JOURNAL PUBLISHER" fetch-size="1" id-
attribute="catalogId" max-rows="2" null-indicator="yes" row-
element="CATALOG" rowset-element="CATALOGS" tag-case="upper">

SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from
OE.Catalog WHERE JOURNAL=? AND PUBLISHER=?

</xsql:querys>

</page>

Right-click on queryDb.xsql XSQL page and select Run. The XSQL query runs and
an XML document is displayed.

<7xml version="1.0" encoding="windows-1252" 7>
- <page:>
- <CATALOGS=>
- «CATALOG catalogld="1">
<JOURNAL=Oracle Magazine </JOURMAL>
<PUBLISHER=Oracle Publishing </PUBLISHER>
<EDITION =July-August 2005 </EDITION >
<TITLE>Tuning Undo Tablespace</TITLE>
<AUTHOR=Kimberly Floss </AUTHOR>
</CATALOG >
- =CATALOG catalogld="2"=
<JOURNAL=Oracle Magazine</JOURMAL >
<PUBLISHER=Oracle Publishing</PUBLISHER>
<EDITION =September-October 2005 </EDITION =
<TITLE=Creating Search Pages</TITLE>
<AUTHOR=Steve Muench </AUTHOR >
</CATALOG >
</CATALOGS >
</page:=

In the following section, we'll discuss XSLT transformation of the output from an
XSQL query.
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Transforming XSQL Output

An XSQL page supports the transformation of query output using an XSLT. In this
section, we will add XSLT transformation to the XML document generated with an
XSQL query. Add an XSLT file with File | New. In the New Gallery window select
General | XML in Categories and XSL Style Sheet in Items, and click on OK. In
the Create XSL File frame, specify a file name and click on OK. An XSL stylesheet is
added to XSQL project.

- Oracle Developer - XSQLApp jws : XSQL.jpr (===
File Edit View Search Mavigste Run Debug Refactor Versioning Tools Window Help

F=e@d 0-9- 90 YXEE 74 addau- - F-PEAFEEINIETDD

(Eepplications Navig.., | Dgcomnections | [2)|[@)start Page | @hquerybBosdl | [ catalogasl | [ [ @] comporent Plette

BREH P D(}é <ouml version="1.0" encoding="windows-1252" 7> =[5 Code snippets -
= El <xs1:stylesheet version="1.0" xmlns:xsl="http://www.w3.0zg/1999 K50/ T

Applications

«!-- Root template —->
[ <xsl:template match="/">
=

-] xsaLapp
=& xsou
=77 Application Sources

¥SOLConfig.xml
QL anfig </xs1:templates

< /xs1:stylesheet>
) [ wieb Content |3 @catlog ol - Property Inspactor =]

) WEB-INF i S @dOE

B queryDB.xsal

saveEncoding windows-1252
T o ing
= 5 Source | History | €[ o]
= catalog. sl - Structure
= | EJrunning: Embedded 043 Server - Log [=]
-

=P styleshest
i[5 root template
@5 template

l}Runmng: Embedded OC4] Server (=

[:\IDeveloper\jdevimyworklxSQLAPP|XSQLicatalog. xs! 4 ¥ml Editing

The XSLT, catalog.xsl, used to generate an HTML table from an XSQL query XML
output is listed below:

<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/
Transform" >

<xsl:output encoding="IS0-8859-1" method="text/html" />
<xsl:template match="//page">
<html>
<head>
<title>Oracle Catalog</title>
</head>
<body>
<table border="1" cellspacing="0">
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<tr>
<th>Journal</th>
<th>Publisher</th>
<th>Edition</th>
<th>Title</th>
<th>Author</th>
</tr>
<xsl:for-each select="ROWSET/ROW" >
<tr>
<td><xsl:value-of select="JOURNAL"/></td>
<td><xsl:value-of select="PUBLISHER"/></td>
<td><xsl:value-of select="EDITION"/></td>
<td><xsl:value-of select="TITLE"/></td>
<td><xsl:value-of select="AUTHOR"/></td>
</tr>
</xsl:for-each>
</table>
</body>

</html>

</xsl:template>

</xsl:stylesheet>

Save the catalog.x1s stylesheet to the same directory as the queryDB.xsql, the
public_html directory, using File | Save. The XSL Stylesheet to transform XSQL
output is specified in an XSQL page with xm1-stylesheet element:

<?xml-stylesheet type="text/xsl" href="catalog.xsl"?>

The XSQL page, queryDb.xsql, with an xml-stylesheet element is listed below:

<?xml version = '1.0' encoding = 'windows-1252'?>

<?xml-stylesheet type="text/xsl" href="catalog.xsl"?>

<page xmlns:xsgl="urn:oracle-xsqgl" connection="jdbc/xsglConnectionDS" >
<xsgl:set-page-param name="JOURNAL" value="Oracle Magazine"/>
<xsqgl:set-page-param name="PUBLISHER" value="Oracle Publishing"/>
<xsgl:query bind-params="JOURNAL PUBLISHER">

SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from

OE.Catalog WHERE JOURNAL=? AND PUBLISHER=?
</xsqgl:query>
</page>

[228]



Chapter 8

To run XSQL page, right-click on queryDb.xsqgl node and select Run.

|~ Oracle JDeveloper - XSQLAp
Eile  Edit

View Search [Mavigate

p.jws : XSQL,jpr

Bun Debug Refactor

Versigning  Tools Window Help

oEa Q-9 WE YER A4 alda- b- F-DECFEEIRTDED

(@ applcations Mavig... | Dcornections | ]| @start Page | yaueryDBocsal | [l catalog.xdl | Component Palstte =]
E @ @ Gﬂ B s <7iml wersion = 'l.0' encoding = 'windows-1252' 2 25QL b
= <7xml-styleshest type="text/xal" href="catalog.xsl™s> [» Painter [=|
= <page xnlns:xsgl="urn:oracle-xsgl” connection="jdbc/x3qlConnectiond™s oHL 7
<xsgl :set-page-param name="JOURNAL” welue="Oracle Hagazine”/> m
[ Application Sources <xsql :set-page-param name="FUBLTSHER” wvalue="Oracle Publishing” /> @] melude owa
ED»IDxSQLchﬁg ol B <xsql:query bind-parans="JOURNAL FUBLISHER™> @8] Include Param
(] Resourees = SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR from {58l Tnchade Request Params =
i (E.Cataloy VHERE JOURNAL=? AND PUBLISHER=?
-0 web Cantent < rvsls ‘
=)-[27] WEB-INF ‘ K ;mrp [@uueryua.xsq - Praperty Inspe... ]_Q
8] wet el /page
] catalog.xsl e -
@ querye sl savencodng  windows-1252
Open
3 Delete Delete
Reformat loadEncading
[4] [ Dl
jeryDE xsq - Structure
Iake Ctri+ ShiftFg edded OC4] Server - Log =)
- Rebuild Al ShifFQ
£ #processing-instruction -
€ page ¥ Debug
Compare With »
Replace With 3
q W] Messages [ Running: Embedded OC4] Server A
i\ DevelopertjdevimyworkiXSOLAppYESQLpublic_htmliqueryDB.xsql | @ ¥l Editin

The XSQL query runs and the XML output is transformed with an XSLT.

Journal

Publisher

Edition

Title

Author

Oracle

Oracle
Publishing

July-August 2005

Tuning Undo
Tablespace

Kimberly
Floss

Oracle
Publishing

September-October
2005

Creating Search Pages

Steve Muench
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JDBC 4.0 Version

OC4J server embedded in JDeveloper 10g or JDeveloper 11g does not support

the JDBC 4.0 specification. In a later version of JDeveloper that supports JDBC 4.0
specification, the new features in JDBC 4.0 may be used with an XSQL application.
To use the JDBC 4.0 features we would need to configure the JDBC connection with
Oracle database using the Oracle database 11g JDBC 4.0 drivers JAR file, ojdbcé.
jar. As JDBC 4.0 drivers required JDK 6.0, set the J2SE Version to JDK 6.0 by
selecting Tools | Project Properties and subsequently selecting Libraries. The JDK
version may be set in the J2SE Version field. With the JDBC 4.0 driver we may use
the connection management features such as connection state tracking. Connection
state tracking is implemented by the connection pool manager using the isvalid()
method of the Connection interface. The connection pool manager determines if a
connection in a connection pool is unusable by invoking the isvalid () method on
the connection. If the connection is not valid the connection pool manager closes the
connection using the close () method.

if (!connection.isvalid())
connection.close() ;

Summary

Oracle XSQL Pages Publishing Framework is used to generate an XML document
using an SQL query. XSLT may be applied to the XML generated with XSQL to
transform the XML output. A JDBC connection is used to connect to a database to
run the SQL query statements. Oracle JDeveloper supports the XSQL framework.
The XML document generated with XSQL may be customized by specifying the row
element, the row set element, and other attributes of the XSQL query. In a JDeveloper
version that supports JDBC 4.0 in the embedded OC4J, JDBC 4.0 features such as
connection state tracking may be used in an XSQL application.
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In the previous two chapters we mapped an XML document to a relational database
using XSU and a relational database table to an XML document using XSU and
XSQL. In this chapter we will use the XML document representation of a result set
generated with an SQL query to modify a relational database table.

The resultset interface requires a persistent connection with a database to invoke
the insert, update, and delete row operations on the database table data. The rRowset
interface extends the Resultset interface and is a container for tabular data that
may operate without being connected to the data source. Thus, the rRowset interface
reduces the overhead of a persistent connection with the database.

In J2SE 5.0, five new implementations of RowSet —JdbcRowSet, CachedRowSet,
WebRowSet, FilteredRowSet, and JoinRowSet —were introduced. The webRowSet
interface extends the Rowset interface and is the XML document representation of a
RowSet object. A WebRowSet object represents a set of fetched database table rows,
which may be modified without being connected to the database.

Support for Oracle Web RowSet is a new feature in Oracle Database 10g driver.
Oracle Web RowSet precludes the requirement for a persistent connection with the
database. A connection is required only for retrieving data from the database with
a SELECT query and for updating data in the database after all the required row
operations on the retrieved data have been performed. Oracle Web RowSet is used
for queries and modifications on the data retrieved from the database. Oracle Web
RowSet, as an XML document representation of a RowSet facilitates the transfer

of data.

In Oracle Database 10g and 11g JDBC drivers, Oracle Web RowSet is implemented in
the oracle.jdbc.rowset package. The oraclewebRowSet class represents a Oracle
Web RowSet. The data in the Web RowSet may be modified without connecting

to the database. The database table may be updated with the oraclewebrowset

class after the modifications to the Web RowSet have been made. A database JDBC
connection is required only for retrieving data from the database and for updating
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the database. An XML document representation of the data in a Web RowSet may
be obtained for data exchange. In this chapter the Web RowSet feature in Oracle 10g
database JDBC driver is implemented in JDeveloper 10g. An example Web RowSet
will be created from a database. The Web RowSet will be modified and stored in the
database table.

In this chapter we will learn the following:

e Creating a Oracle Web RowSet object

¢ Adding a row to Oracle Web RowSet

e Reading a row from Oracle Web RowSet

e Updating a row in Oracle Web RowSet

e Deleting a row from Oracle Web RowSet

e Updating Database Table with modified Oracle Web RowSet

Setting the Environment

We will use Oracle database to generate an updatable oraclewWebRowSet object.
Therefore, install Oracle database 10g including the sample schemas. Connect to the
database with the OE schema:

SQL> CONNECT OE/<password>
Create an example database table, Catalog, with the following SQL script:

CREATE TABLE OE.Catalog(Journal VARCHAR(25), Publisher Varchar (25),
Edition VARCHAR(25), Title Varchar(45), Author Varchar (25));

INSERT INTO OE.Catalog VALUES('Oracle Magazine', 'Oracle
Publishing', 'July-August 2005', 'Tuning Undo Tablespace',
'Kimberly Floss');

INSERT INTO OE.Catalog VALUES('Oracle Magazine', 'Oracle
Publishing', 'March-April 2005', 'Starting with Oracle ADF', 'Steve
Muench') ;

Configure JDeveloper 10g for Web RowSet implementation. Create a project in

JDeveloper. Select File | New | General | Application. In the Create Application

window specify an Application Name and click on Next. In the Create Project

window specify a Project Name and click on Next. A project is added in the
Applications Navigator.
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Applications Mavig. .. i‘ﬂCDnnections [:]
EYEYa =N | EwEE
Applications

-] WebRowsstapp

R E | WebRowsSet

Next, we will set the project libraries. Select Tools | Project Properties and in the
Project Properties window select Libraries | Add Library to add a library. Add the
Oracle JDBC library to project libraries. If the Oracle JDBC drivers version prior to
the Oracle database 10g (R2) JDBC drivers version is used, create a library from the
Oracle Web RowSet implementation classes JAR file, ¢: \dbDeveloper10.1.3\jdbc\
lib\ocrsil2.jar. The ocrsi2.jar is required only for JDBC drivers prior to Oracle
database 10g (R2) JDBC drivers. In Oracle database 10g (R2) JDBC drivers Oracle
RowSet implementation classes are packaged in the ojdbc14 . jar. In Oracle database
11g JDBC drivers Oracle RowSet implementation classes are packaged in ojdbcs.
jar and ojdbcé6.jar.

In the Add Library window select the User node and click on New. In the

Create Library window specify a Library Name, select the Class Path node

and click on Add Entry. Add an entry for ocrsi2.jar. As Web RowSet was
introduced in J2SE 5.0, if J2SE 1.4 is being used we also need to add an entry for

the RowSet implementations JAR file, rowset . jar. Download the JDBC RowSet
Implementations 1.0.1 zip file, jdbc_rowset tiger-1 0 1l-mrel-ri.zip, from
http://java.sun.com/products/jdbc/download.html#rowsetl 0 1 and extract
the JDBC RowSet zip file to a directory. Click on OK in the Create Library window.
Click on OK in the Add Library window. A library for the Web RowSet application
is added.

-7 Project Properties - C:\JDeveloper\jdevimywork\WebRowSetApp\WebRowSet\WebRowSet.jpr ==

=
=

Project Conkent Libraries
- BDFm Settings

- ADF View Settings -
B ant () Use Project Settings

o
b

() Use Custom Settings

=
-

-~ Business Components I125E Version:
- Compiler T |
- Dependencies
- EJB Module Libraries

JZEE Application Expart Description
- Javadac || Oracle JDBC
J5P Tag Libraries

o
AR

Change... |

Add Library...

Add Jar/Directary. ..

i Remave
- Offline Database

-+ RunyDebug
- Technology Scope

Wiew

Help | %K | Cancel
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Now configure an OC4] data source. Select Tools | Embedded OC4]J Server
Preferences. A data source may be configured globally or for the current
workspace. If a global data source is created using Global | Data Sources, the

data source is configured in the C:\JDeveloper10.1.3\jdev\system\oracle.
j2ee.10.1.3.36.73\embedded-oc4j\config \data-sources.xml file. If a data
source is configured for the current workspace using Current Workspace | Data
Sources, the data source is configured in the data-sources.xmnl file. For example,
the data source file for the webRowSetApp application is WebRowSetApp-data-
sources.xml. In the Embedded OC4] Server Preferences window configure either
a global data source or a data source in the current workspace with the procedure
discussed in Chapter 2. A global data source definition is available to all applications
deployed in the OC4] server instance. A managed-data-source element is added to
the data-sources.xmnl file.

<managed-data-source name='OracleDataSource' connection-pool-
name="'Oracle Connection Pool' jndi-name='jdbc/OracleDataSource'/>

<connection-pool name='Oracle Connection Pool's>

<connection-factory factory-
class='oracle.jdbc.pool.OracleDataSource' user='OE' password='pw'
url="jdbc:oracle:thin:@localhost:1521:0RCL" >

</connection-factorys>

</connection-pool>

Add a JSP, GenerateWebRowSet . jsp, to the WebRowset project. Select File | New

| Web Tier | JSP | JSP. Click on OK. Select 72EE 1.3 or J2EE 1.4 in the Web
Application window and click on Next. In the JSP File window specify a File Name
and click on Next. Select the default settings in the Error Page Options page and
click on Next. Select the default settings in the Tag Libraries window and click on
Next. Select the default options in the HTML Options window and click on Next.
Click on Finish in the Finish window. Next, configure the web.xm1 deployment
descriptor to include a reference to the data source resource configured in the data-
sources.xml file as shown in following listing:

<resource-ref>
<res-ref-name>jdbc/OracleDataSource</res-ref-name>
<res-type>javax.sqgl.DataSource</res-type>
<res-auth>Container</res-auth>

</resource-ref>
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Creating a Web RowSet

In this section we will create a Web RowSet from a database table and an XML
document representation of the Web RowSet is generated. Create a Java class in
JDeveloper with File | New | General | Java Class. In the Create Java Class
window specify the class name, WebRowSetQuery, and package name and click on
OK. A Java class, WwebRowSetQuery . java gets added to the webRowSet project. In the

Java application first import the oracle.jdbc.rowset package classes. Create an
OracleWebRowSet class object:

OracleWebRowSet webRowSet=new OracleWebRowSet () ;

Set the data source name to obtain a JDBC connection with the database. The data
source name is configured in the data-sources.xml file:

webRowSet . setDataSourceName ("jdbc/OracleDataSource") ;
Set the SQL query command for the 0racleWebRowset class object:

webRowSet . setCommand (selectQuery) ;
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Variable selectQuery is the String value for the SQL statement that is to be used to
query the database. SQL statement value is obtained from an input field in a JSP. Set
the username and password to obtain a JDBC connection:

webRowSet . setUsername ("OE") ;
webRowSet . setPassword ("<passwords>") ;

Set the read only, fetch size, and max rows attributes of the oraclewebrRowset object:

webRowSet .setReadOnly (false) ;
webRowSet .setFetchSize (5) ;
webRowSet . setMaxRows (3) ;

Run the SQL command specified in the set Command () method with the
execute () method:

webRowSet .execute () ;

A Web RowSet is created consisting of the data retrieved from the database table
with the SQL query. Generate an XML document from the Web RowSet using the
writexml () method;

OutputStreamWriter output=new OutputStreamWriter ( new
FileOutputStream(new File ("c:/output/output.xml"))) ;
webRowSet .writeXml (output) ;

Oracle Web RowSet also provides readxml () methods to read an Oracle Web
RowSet object in XML format using a Reader object or an InputStream object. If the
readxml () methods are to be used set one of the following JAXP system properties:

e javax.xml.parsers.SAXParserFactory

e javax.xml.parsers.DocumentBuilderFactory

For example, set the SAXParserFactory property as follows:

System.setProperty("javax.xml.parsers.SAXParserFactory",
"oracle.xml.jaxp.JXSAXParserFactory") ;

WebRowSetQuery . java also has methods to read, update, delete, and insert a
row in the database table, which will be discussed in the subsequent sections.
WebRowSetQuery . java application is listed below:

package webrowset;

import oracle.jdbc.rowset.*;
import java.io.*;

import java.sqgl.SQLException;
public class WebRowSetQuery

{
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public OracleWebRowSet webRowSet;
public String selectQuery;

public WebRowSetQuery ()

{

}

public WebRowSetQuery (OracleWebRowSet webRowSet)

{

this.webRowSet = webRowSet;

}

public void generateWebRowSet (String selectQuery)
{
try
{
webRowSet = new OracleWebRowSet () ;
webRowSet . setDataSourceName ("jdbc/OracleDataSource") ;
webRowSet . setCommand (selectQuery) ;
webRowSet . setUsername ("oe") ;
webRowSet . setPassword ("pw") ;
webRowSet . setReadOnly (false) ;
webRowSet .setFetchSize (5) ;
webRowSet . setMaxRows (3) ;
webRowSet .execute () ;

}

catch (SQLException e)

{

System.out.println(e.getMessage()) ;

}

}
public void generateXMLDocument ()

{

try

{

OutputStreamWriter output = new OutputStreamWriter (

new FileOutputStream(new File ("c:/output/output.xml"))) ;
webRowSet .writeXml (output) ;

}

catch (SQLException e)

{

System.out.println(e.getMessage()) ;

}
catch (IOException e)
{
}
}
public void deleteRow (int row)
{
try
{
webRowSet .absolute (row) ;
webRowSet .deleteRow () ;
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}

catch (SQLException e)

{
System.out.println(e.getMessage()) ;
}
}

public void insertRow (String journal, String publisher,
String edition, String title, String author)
{

try

{

webRowSet .moveToInsertRow () ;
webRowSet .updateString (1, journal) ;
webRowSet .updateString (2, publisher) ;
webRowSet .updateString (3, edition) ;
webRowSet .updateString (4, title);
webRowSet .updateString (5, author) ;
webRowSet .insertRow () ;

}

catch (SQLException e)

{
System.out.println(e.getMessage()) ;
}
}

public void updateRow (int rowUpdate, String journal,
String publisher, String edition, String title, String author)
{

try

{

webRowSet . absolute (rowUpdate) ;
webRowSet .updateString (1, journal) ;
webRowSet .updateString (2, publisher) ;
webRowSet .updateString (3, edition) ;
webRowSet .updateString (4, title);
webRowSet .updateString (5, author) ;
webRowSet . updateRow () ;

}

catch (SQLException e)

{
System.out.println(e.getMessage()) ;
}
}
public String[] readRow(int rowRead)
{
String[] resultSet = null;
try
{
resultSet = new Stringl[5];
webRowSet .absolute (rowRead) ;
resultSet [0] = webRowSet.getString(l) ;
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resultSet [1] = webRowSet.getString(2) ;
resultSet [2] = webRowSet.getString(3) ;
resultSet [3] = webRowSet.getString(4) ;
resultSet [4] = webRowSet.getString(5) ;

}

catch (SQLException e)

{

System.out.println(e.getMessage()) ;

}

return resultSet;

}

public void updateDatabase ()
{

try

{

webRowSet . acceptChanges () ;

}

catch (java.sgl.SQLException e)
{
System.out.println(e.getMessage()) ;
}

}

}

The seLECT query with which the Web RowSet is created is input from the
GenerateWebRowSet . sp JSP, which was added in the Setting the Environment
section, and is listed below:

<%@ page contentType="text/html;charset=windows-1252"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">
<title>Generate WebRowSet</title>
</head>
<body>
<form>
</form>
<%
String selectQuery=request.getParameter ("selectQuery") ;
webrowset . WebRowSetQuery query=new webrowset.WebRowSetQuery () ;
if (selectQuery!=null)
{
query.generateWebRowSet (selectQuery) ;
query.generateXMLDocument () ;

o0 ——

>
<form name="query" action="GenerateWebRowSet.jsp" method="post">
<table>
<tr>
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<td>Select Query:</td>
</tr><tr><td>
<textarea name="selectQuery" rows="5"
cols="50"></textareas
</td>
</tr><tr><td>
<input class="Submit" type="submit" value="Apply"/>
</td>
</tr>
</tables>
</form>
</body>
</html>

Right-click on the GenerateWebRowSet . jsp and select Run to run the JSP.

|5+ Oracle JDeveloper - WebRowSetApp jws : WebRowSet.jpr EI@
File Edit Wiew Search MNavigate BRun Debug Refactor Wersioning Tools Window Help
RoEd 0-0- 9C XER #4 4du- b- S-PECEEIERE BB
Applications Mavig... IQﬂCUnnections ] E] @Start Page GenerateWebRowSet.jsp “Eweb.xml @WebRowSetQuery EIE] ﬁ l_[
@ @ Eﬂ B “ DJ}; =l 5@ page contentType="text/htul;charsec=windows-1252"%> == 2sr -
= : =l <html> [N -
Applications O <heads
. iebRawsetipp <meta htt] i="Content " tent="text/html; ch e
=[5 WebRowsst e a p-euiv="Conten T}n_:e content="tex ; chars @
: - <titlexGenerate WebRowSet</titlex
=[] Application Sources
o= < /head> £0..
=l webrowset O <bod L |
o @ WebRowSetQuery java ody> @ ..
B+ web Contert = sform: el
-7 WEB-INF </torm> g !
T lzl - (=] <% String select{uery=request.getParameter ("selectluery"™ =
Generat;WebRowSet.j webrowset. WebRowietQuery query=new webrowset.WebRowlet(ue f B
Open =null){ I, [UT..
; L UT.
= - x Delete Delete JebRowiet(selectiuery)
‘=GenerateWebRowSet.]sp - Structure ; . MLDocument() ;
3 eformat
L = o
Goto Page Definition -
-] Warnings (1) = ) et merd P PRy baa-L 7| |loadEncod|
@ page tdake Ctil+ ShiftFa o
4% html Rebuild Alt+Shift-FQ @)
o Debug
Caompare With »
saurce MJ Replace Mith »
COpened nodes {16); Saved nodesi1) |‘? =ml Editing

In the JSP page displayed, specify the SQL query from which a Web RowSet is to be
generated. For example, specify SQL Query:

SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR FROM OE.Catalog
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Click on Apply.

Select Query:

SELECT JCOURNAL, PUBLISHER, EDITICN, TITLE, s
LUTHOR FROM OE.Cat.angi

GenerateWebRowSet,jsp € Internet | Protected Mode: Off H100% -

A Web RowSet is generated and an XML document is generated from the Web
RowSet. The XML document output from the Web RowSet includes the metadata
information for the JDBC data source, the database table, and the data in the table;
the data element tag represents the data in the database table. An XML document
generated from a Web RowSet is based on the DTD (http://java.sun.com/j2ee/
dtds/RowSet .dtd). The XML document generated from the example database table
Catalog as follows:

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE RowSet PUBLIC '-//Sun Microsystems, Inc.//DTD RowSet//EN'
'http://java.sun.com/j2ee/dtds/RowSet.dtd"' >

<RowSet>

<propertiess>
<command>SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR FROM
OE.Catalog</command>

<concurrency>1007</concurrency>
<datasource>jdbc/OracleDataSource</datasource>
<escape-processing>true</escape-processing>
<fetch-direction>1002</fetch-directions>
<fetch-size>10</fetch-size>
<isolation-levels>2</isolation-level>
<key-columns>
</key-columns>
<map></map>
<max-field-size>0</max-field-size>
<max-rows>3</max-rows>

<query-timeout>0</query-timeout>
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<read-only>false</read-only>

<rowset-type>1005</rowset-type>

<show-deleted>false</show-deleted>

<url>jdbc:oracle:thin:@localhost:1521:0RCL</url>

</properties>
<metadata>

<column-count>5</column-counts>

<column-definitions>
<column-index>1l</column-index>
<auto-increment>false</auto-increments>
<case-sensitives>true</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>JOURNAL</column-label>
<column-name>JOURNAL</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>

</column-definition>

<column-definitions>
<column-index>2</column-index>
<auto-increment>false</auto-increments>
<case-sensitives>true</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>PUBLISHER</column-label>
<column-name>PUBLISHER</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>
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</column-definition>

<column-definitions>
<column-index>3</column-index>
<auto-increment>false</auto-increments>
<case-sensitives>true</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>EDITION</column-labels>
<column-name>EDITION</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>

</column-definition>

<column-definitions>
<column-index>4</column-index>
<auto-increment>false</auto-increments>
<case-sensitives>true</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>45</column-display-size>
<column-label>TITLE</column-label>
<column-name>TITLE</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>

</column-definition>

<column-definitions>
<column-index>5</column-index>
<auto-increment>false</auto-increments>
<case-sensitivestrue</case-sensitives>
<currency>false</currency>
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<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>AUTHOR</column-label>
<column-name>AUTHOR</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>
</column-definition>
</metadatas>
<data>
<rows
<col>Oracle Magazine</col>
<col>Oracle Publishing</cols>
<col>July-August 2005</col>
<col>Tuning Undo Tablespace</col>
<col>Kimberly Floss</cols>
</row>
<rows
<col>Oracle Magazine</col>
<col>Oracle Publishing</cols>
<col>March-April 2005</col>
<col>Starting with Oracle ADF</col>
<col>Steve Muench</cols>
</row>
</data>
</RowSet >

In this section, the procedure to generate a Web RowSet from a database table was
explained. In the following section the Web RowSet is modified and the modified
data stored in the database table.
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Modifying a Database Table with Web
RowSet

With rResultsSet interface, to modify the data in the database, a JDBC connection
with the database is required to insert, delete, or update a database table row. With
a Web RowSet, the data may be modified in the 0raclewebrowSet object, and a
connection is required only to update the database table with the data in the Web
RowSet after all the modifications have been made to the Web RowSet. In this
section, the data in the Web RowSet is modified and the database table is updated
with the modified Web RowSet. A JDBC connection is not required to modify the
data in the example Web RowSet. An OracleWebRowSet object is generated as in the
previous section.

Create a JSP, ModifyWebRowSet.jsp, to create and modify a Web RowSet from an SQL
query. Also add JSPs CreateRow. jsp, ReadRow. jsp, UpdateRow. jsp, DeleteRow. jsp,
and UpdateDatabase. jsp, which are listed later in this chapter. ModifyWebRowSet .
jsp, the JSP used to create and modify a Web RowSet is listed as follows:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/htmld/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page session="true"%>
<html>
<head>
<title>Modify Database Table with Web RowSet</title>
</head>
<body>
<h3>Modify Database Table with Web RowSet</h3>
<%webrowset .WebRowSetQuery query=null; %>
<%String selectQuery=request.getParameter ("selectQuery") ;
if (selectQuery!=null) {
query=new webrowset.WebRowSetQuery () ;
query.generateWebRowSet (selectQuery) ;
session.setAttribute ("query", query);

}

o°
\%

<form name="query" action="ModifyWebRowSet.jsp" method="post">
<table>
<tr>
<td>Select Query:</td>
</tr><tr><tds>
<textarea name="selectQuery" rows="5"
cols="50"></textarea>
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</td></tr><tr><tds>
<input class="Submit" type="submit" value="Apply Query"/>
</td></tr>

<tr><td><a href="CreateRow.jsp">Create Row</a></td></tr>

<tr><td><a href="ReadRow.jsp">Read Row</a></td></tr>

<tr><td><a href="UpdateRow.jsp">Update Row</a></td></tr>
<tr><td><a href="DeleteRow.jsp">Delete Row</a></td></tr>
<tr><td><a href="UpdateDatabase.jsp">Update

Database</a></td></tr>
</table>
</form>
</body>
</html>

The directory structure of the Web RowSet application is shown in the Applications
Navigator. Run the ModifyWebRowSet . jsp JSP in JDeveloper. The JSP is displayed
in a browser. Specify a SQL query to generate a Web RowSet. Click on Apply Query
Subsequently we will modify the Web RowSet and update the database.

'€ Modify Database Table with Web RowSet - Internet Explorer provided by Dell o | = |5
p

l\:)l Q |g http://192.1681.9:8 ~ | ‘f| A | | Google
File Edit View Favorites Teols Help

Google |G~ E| GG{D@ 9D B~ | ¢ Bookmarksw 2> () Settings=
<7 Favorites 5w | @] Customize Links

‘& Modify Database Table ... ] ‘ [ Emulatell:—.’l v B =) fm v |kPage v

»

Modify Database Table with Web RowSet

Select Query:
SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR =
FROM OE.Catalog]

Applyuery
Create Row

Read Row

Update Row
Delete Row

Update Database

MeodifyW €D Internet | Protected Mode: OFf H100% -
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A Web RowSet is generated. We will use the Web RowSet object to create,
read, update, and delete the result set obtained with the SQL query. In the
ModifyWebRowSet . jsp, set the WebRowSetQuery object as a session object attribute:

session.setAttribute ("query", query) ;

The oracleWebRowSet object of the ModifyWebRowSet object will be used in the
Create, Read, Update, and Delete JSPs.

Creating a New Row

Next, create a new row in the Web RowSet. Click on the Create Row link in the
ModifyWebRowSet . jsp JSP.

Modify Database Table with Web RowSet

Select Query:

Apply Query

Create Row
Read Bdw

Update Row
Delete Row

Update Database
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The createrow. jsp is displayed. Specify the row values to add and click on Apply.

Create Row with Web RowSet

Modify Web RowSet Page

Insert Row

Journal:

Publisher:

Edition:

Title:

Author:

Oracle Magazine

Oracle Publishing

March-April 2004

Oracle Certified Master

Jim Dillani

ot |

In the createRow. jsp, the input values are retrieved from the JSP and the
insertRow () method of the webRowSetQuery class is invoked. The webRowSetQuery
object is retrieved from the session object:

WebRowSetQuery query=( webrowset.WebRowSetQuery)

session.getAttribute ("query") ;

In the insertRow () method OracleWebRowSet object cursor is moved to the

insert row:

webRowSet .moveToInsertRow () ;

Set the row values with the updateString () method:

webRowSet .updateString
webRowSet .updateString
webRowSet .updateString
webRowSet .updateString
webRowSet .updateString

journal) ;
publisher) ;
edition) ;
title) ;
author) ;
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Add the row to the oracleWebRowSet:

webRowSet .insertRow () ;

A new row is added in the oracleWebRowSet object. A new row is not yet added to
the database. CreateRow. jsp is listed as follows:

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page session="true"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">
<title>Create Row with Web RowSet</title>

</head>
<body>
<form><h3>Create Row with Web RowSet</h3>
<table>
<tr><td><a href="ModifyWebRowSet.jsp">Modify Web RowSet
Page</a></td></tr>
</table>

</form>
<%

webrowset . WebRowSetQuery query=null;

query= (webrowset . WebRowSetQuery)

session.getAttribute ("query") ;

String journal=request.getParameter ("journal") ;
String publisher=request.getParameter ("publisher") ;
String edition=request.getParameter ("edition") ;
String title=request.getParameter ("title") ;
String author=request.getParameter ("author") ;

if (journal!=null| |publisher!=null||edition!=null||title!=null
| |]author!=null) {

query.insertRow(journal, publisher, edition, title, author);

}
%>
<form name="query" action="CreateRow.jsp" method="post">
<table>
<tr>
<td>
<h4>Insert Row</h4>
</td>
</tr>
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<tr>
<td>Journal:</td>
</tr>
<tr>
<td>
<input name="journal" type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>Publisher:</td>
</tr>
<tr>
<td>
<input name="publisher" type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>Edition:</td>
</tr>
<tr>
<td>
<input name="edition" type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>Title:</td>
</tr>
<tr>
<td>
<input name="title" type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>Author:</td>
</tr>
<tr>
<td>
<input name="author" type="text" size="50"
maxlength="250"/>
</td>
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</tr>
<tr>
<td>
<input class="Submit" type="submit" value="Apply"/>
</td>
</tr>
</table></form></body></html>

Reading a Row

Next, we will read a row from the oraclewWebrowset object. Click on Modify
Web RowSet link in the CreateRow. jsp. In the ModifyWebRowSet JSP click on the
Read Row link. The ReadRow. jsp JSP is displayed. In the Readrow JSP specify the
Database Row to Read and click on Apply.

Read Row with Web RowSet

Modify Web RowSet Page

Database Row to Read:
2
Journal:
null
Publisher:
null
Edition:
null
Title:
null
Author:

null

-

m
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The second row values are retrieved from the Web RowSet:

Read Row with Web RowSet

Modify Web RowSet Page

Database Row to Read:

Journal

Oracle Magazine
Publisher:

Oracle Publishing
Edition:

March-April 2005

Title:

Starting with Qracle ADF
Author:

Steve Muench

m

In the ReadRow JSP the readrow () method of the WebRowSetQuery.java application

is invoked. The webRowSetQuery object is retrieved from the session object.

WebRowSetQuery query=( webrowset.WebRowSetQuery)
session.getAttribute ("query") ;

The string[] values returned by the readrow () method are added to the Readrow
JSP fields. In the readrow () method the oraclewebRowSet object cursor is moved to

the row to be read.

webRowSet .absolute (rowRead) ;

Retrieve the row values with the getString () method and add to String[]. Return

the string[] object.

String[] resultSet=new Stringl[5];
resultSet [0] =webRowSet .getString (1)
resultSet [1] =webRowSet .getString(2) ;
resultSet [2] =webRowSet .getString (3) ;
(4)
(5)

7

7

resultSet [3] =webRowSet .getString
resultSet [4] =webRowSet .getString
return resultSet;

7
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ReadRow. jsp JSP is listed as follows:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page session="true"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">
<title>Read Row with Web RowSet</title>
</head>
<body>
<form><h3>Read Row with Web RowSet</h3>
<table>
<tr>
<td><a href="ModifyWebRowSet.jsp">Modify Web RowSet
Page</a></td>
</tr>
</table>
</form>
<%
webrowset . WebRowSetQuery query=null;
query=( webrowset .WebRowSetQuery)
session.getAttribute ("query") ;
String rowRead=request.getParameter ("rowRead") ;
String journalUpdate=request.getParameter ("journalUpdate") ;
String publisherUpdate=request.getParameter ("publisherUpdate") ;
String editionUpdate=request.getParameter ("editionUpdate") ;
String titleUpdate=request.getParameter ("titleUpdate") ;
String authorUpdate=request.getParameter ("authorUpdate") ;
if ( (rowRead!=null))

int row_ Read=Integer.parselnt (rowRead) ;

String[] resultSet=query.readRow(row Read) ;
journalUpdate=resultSet [0] ;
publisherUpdate=resultSet [1];

editionUpdate=resultSet [2] ;
titleUpdate=resultSet [3];
authorUpdate=resultSet [4];
}
%>
<form name="query" action="ReadRow.]jsp" method="post">
<table>
<tr>
<td>Database Row to Read:</td>
</tr>
<tr>
<td>
<input name="rowRead" type="text" size="25"
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maxlength="50"/>
</td>
</tr>
<tr>
<td>Journal:</td>
</tr>
<tr>
<td>
<input name="journalUpdate" value='<%$=journalUpdate%>'
type="text" size="50" maxlength="250"/>
</td>
</tr>
<tr>
<td>Publisher:</td>
</tr>
<tr>
<td>
<input name="publisherUpdate"
value="'<%=publisherUpdate%>' type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>Edition:</td>
</tr>
<tr>
<td>
<input name="editionUpdate" value='<%$=editionUpdate%>'
type="text" size="50" maxlength="250"/>
</td>
</tr>
<tr>
<td>Title:</td>
</tr>
<tr>
<td>
<input name="titleUpdate" value='<%$=titleUpdate%>'
type="text" size="50" maxlength="250"/>
</td>
</tr>
<tr>
<td>Author:</td>
</tr>
<tr>
<td>
<input name="authorUpdate" value='<%=authorUpdate%>'
type="text" size="50" maxlength="250"/>
</td>
</tr><tr>
<td>
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<input class="Submit" type="submit" value="Apply"/>

</td>
</tr>
</table>
</form>
</body></html >

Updating a Row

Next, we will update a row in the OraclewWebRowSet object. Click on the Modify
Web RowSet Page link in the ReadRow JSP. In the Modi fyWebRowSet JSP click on the
Update Row link. In the UpdateRrow JSP specify the row to be updated and specify

the modified values. For example, update the second row. Click on Apply.

‘& Update Row in Database Table with Web RowSet - Internet Explorer provided by Dell | = || = |[34]

@U « | €] http//192168198 +| 43| X |[IC] Google S
File Edit View Favorites Tools Help
Google |G~ E| Go.i»@ 9 B~ | %7 Bookmarksw »* () Settings~

ii? Favorites fg} &  Customize Links

»

& Update Row in Database...] ‘ [ EmulateIE"] -8B = c.ga - |:zh Page =

Update Row in Database Table with Web RowSet

Modify Web RowSet Page

Database Row to Update:
2

Journal:

Qracle Magazine
Publisher:

Qracle Publishing

Edition:

July-August 2005

Title:

Configuring Undo Tablespace
Author:

Floss, Kimberly

-

Updatef € Internet | Protected Mode: OfFf H100% -

m
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The UpdateRow JSP invokes the updateRow () method of the WebRowSetQuery Java
class. The webrRowSetQuery object is retrieved from the session object:

WebRowSetQuery query=( webrowset.WebRowSetQuery)
session.getAttribute ("query") ;

In the updateRow () method the oraclewebRowSet object cursor is moved to the row
to be updated:

webRowSet .absolute (rowUpdate) ;

The row values are updated with the updatestring () method of the
OracleWebRowSet object:

webRowSet .updateString (1, journal) ;
webRowSet .updateString (2, publisher) ;
webRowSet .updateString (3, edition) ;
webRowSet .updateString (4, title);
webRowSet .updateString (5, author) ;

Update the oracleWebRowSet object with the updateRow () method:

webRowSet .updateRow () ;

The row in the oraclewebrRowSet object is updated. The row in the database table is
not updated yet. UpdateRow. jsp is listed as follows:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page session="true"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">
<title>Update Row in Database Table with Web RowSet</title>
</head>
<body>
<form><h3>Update Row in Database Table with Web RowSet</h3>
<table>
<tr>
<td><a href="ModifyWebRowSet.jsp">Modify Web RowSet
Page</a></td>
</tr>
</table>
</form>
<%
webrowset . WebRowSetQuery query=null;
query=( webrowset .WebRowSetQuery)
session.getAttribute ("query") ;

[256]



Chapter 9

o0 ——

String
String
String
String
String
String

if

sy

rowUpdate=request .getParameter ("rowUpdate") ;
journalUpdate=request.getParameter ("journalUpdate") ;
publisherUpdate=request.getParameter ("publisherUpdate") ;
editionUpdate=request.getParameter ("editionUpdate") ;
titleUpdate=request.getParameter ("titleUpdate") ;
authorUpdate=request .getParameter ("authorUpdate") ;
((rowUpdate!=null))

stem.out.println (rowUpdate +"Row to Update") ;

int row Update=Integer.parselnt (rowUpdate) ;
query.updateRow (row Update, journalUpdate, publisherUpdate,

edi

>

tionUpdate, titleUpdate, authorUpdate) ;

<form name="query" action="UpdateRow.jsp" method="post">

<tab
<t

</
<t

</
<t

</
<t

</
<t

</
<t

</
<t

</
<t

le>
r>
<td>Database Row to Update:</td>
tr>
r>
<td>
<input name="rowUpdate" type="text" size="25"
maxlength="50"/>
</td>
tr>
r>
<td>Journal:</td>
tr>
r>
<td>
<input name="journalUpdate" type="text" size="50"
maxlength="250"/>
</td>
tr>
r>
<td>Publisher:</td>
tr>
r>
<td>
<input name="publisherUpdate" type="text" size="50"
maxlength="250"/>
</td>
tr>
r>
<td>Edition:</td>
tr>
r>
<td>
<input name="editionUpdate" type="text" size="50"
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maxlength="250"/>
</td>
</tr>
<tr>
<td>Title:</td>
</tr>
<tr>
<td>
<input name="titleUpdate" type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>Author:</td>
</tr>
<tr>
<td>
<input name="authorUpdate" type="text" size="50"
maxlength="250"/>
</td>
</tr>
<tr>
<td>
<input class="Submit" type="submit" value="Apply"/>
</td>
</tr>
</table>
</form>
</body>
</html>

Deleting a Row

Next, we will delete a row from the 0raclewebrowset object. Click on the Modify
Web RowSet link in the UpdateRow JSP. In the ModifyWebRowSet JSP click on the
Delete Row link. In the Delete Row JSP specify the row to delete and click on
Apply. For example, delete the third row.
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Delete Database Table Row with Web RowSet

Modify Web RowSet Page

Delete Row

In the DeleteRow JSP the deleteRow () method of the WebRowSetQuery Java class is
invoked. The webRowSetQuery object is retrieved from the session object:

WebRowSetQuery query=( webrowset.WebRowSetQuery)

session.getAttribute ("query") ;

In the deleteRow () method the OracleWebRowSet object cursor is moved to the row
to be deleted:

webRowSet .absolute (row) ;

Delete the row with the deleterow () method of the OracleWebRowSet object. The

create, update, and delete operations are performed on the oraclewebRowSet object,
not on the database table. The DeleteRow. jsp is as follows:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.o0rg/TR/htmld/loose.dtd" >

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page session="true"%>
<html>

<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">

<title>Delete Database Table Row with Web RowSet</titles
</head>

<body>

<form><h3>Delete Database Table Row with Web RowSet</h3>
<table>

<tr>

<td><a href="ModifyWebRowSet.jsp">Modify Web RowSet
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Page</a></td>
</tr>
</table>
</form>
<%
webrowset . WebRowSetQuery query=null;
query= (
webrowset . WebRowSetQuery) session.getAttribute ("query") ;
String deleteRow=request.getParameter ("deleteRow") ;
if ((deleteRow!=null)) {
int delete Row=Integer.parselnt (deleteRow) ;
query.deleteRow(delete Row) ;

}

%>
<form name="query" action="DeleteRow.jsp" method="post">
<table>
<tr>
<td><h4s>Delete Row</h4></td>
</tr>
<tr>

<td>
<input name="deleteRow" type="text" size="25"

maxlength="50"/>
</td>
</tr>
<tr>
<td>
<input class="Submit" type="submit" value="Apply"/>
</td>
</tr>
</table>
</form>
</body>
</html>

Updating Database Table

Next, we will update the database table with the modified oracleWebRowSet
object. Click on the Modify Web RowSet link in the DeleteRow JSP. In the
ModifyWebRowSet JSP, click on the Update Database link. In the UpdateDatabase.

jsp, click on Apply.
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Update Database Table with Web RowSet

Update Database

In the UpdateDatabase. jsp, the WebRowSetQuery object is retrieved from the

session object:

WebRowSetQuery query=(WebRowSet .WebRowSetQuery)
session.getAttribute ("query") ;

If the webRowSetQuery object is not null, invoke the updateDatabase () method of
the webRowSetQuery . java class. Also output the XML document which represents

the modifications made to the Web RowSet:

if (query!=null) {
query.updateDatabase () ;
query.generateXMLDocument () ;

}

In the updateDatabase () method the database table is updated using the
acceptChanges () method:

webRowSet .acceptChanges () ;

The database table, catalog, is updated with the modifications made in the
OracleWebRowSet. The UpdateDatabase. jsp JSP is listed below:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd" >
<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page session="true"%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">
<title>Update Database Table with Web RowSet</title>
</head>
<body>
<h3>Update Database Table with Web RowSet</h3>
<% webrowset.WebRowSetQuery query=null;%>
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A
o\°

String
updateDatabase=request .getParameter ("updateDatabase") ;
if (updateDatabase!=null)
query
=( webrowset.WebRowSetQuery)session.getAttribute ("query") ;
if (query!=null)

query.updateDatabase () ;
query.generateXMLDocument();}

o\°
\

<form name="query" action="UpdateDatabase.jsp" method="post">
<input type="hidden" name="updateDatabase" value=
"Update Database"/>
<table>
<tr>
<td>Update Database
</td>
</tr>
<tr>
<td>
<input class="Submit" type="submit" value="Apply"/>
</td>
</tr>
</table>
</form>
</body>
</html>

The XML document corresponding to the oracleWebrRowSet object after the
modifications are made is listed below. The modified XML document, as compared
to the XML document before modifications has a row added, a row modified, and a
row deleted.

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE RowSet PUBLIC '-//Sun Microsystems, Inc.//DTD RowSet//EN'
'http://java.sun.com/j2ee/dtds/RowSet.dtd"' >
<RowSet>
<propertiess
<command>SELECT JOURNAL, PUBLISHER, EDITION, TITLE, AUTHOR FROM
OE.Catalog</command>
<concurrency>1007</concurrency>
<datasource>jdbc/OracleDataSource</datasources
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<escape-processing>true</escape-processing>

<fetch-direction>1002</fetch-direction>

<fetch-size>10</fetch-size>

<isolation-level>2</isolation-level>

<key-columns>

</key-columns>

<map></map>

<max-field-size>0</max-field-size>

<max-rows>3</max-rowss>

<query-timeout>0</query-timeout>

<read-only>false</read-only>

<rowset-type>1005</rowset-type>

<show-deleted>false</show-deleted>

<url>jdbc:oracle:thin:@localhost:1521:0RCL</url>

</properties>
<metadata>

<column-count>5</column-counts>

<column-definitions>
<column-index>1l</column-index>
<auto-increment>false</auto-increments>
<case-sensitives>true</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>JOURNAL</column-label>
<column-name>JOURNAL</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>

</column-definition>

<column-definitions>
<column-index>2</column-index>
<auto-increment>false</auto-increments>
<case-sensitivestrue</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
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<column-display-size>25</column-display-size>
<column-label>PUBLISHER</column-label>
<column-name>PUBLISHER</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-name></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>

</column-definition>

<column-definitions>
<column-index>3</column-index>
<auto-increment>false</auto-increments>
<case-sensitivestrue</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>EDITION</column-labels>
<column-name>EDITION</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>

</column-definition>

<column-definitions>
<column-index>4</column-index>
<auto-increment>false</auto-increments>
<case-sensitivestrue</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>45</column-display-size>
<column-label>TITLE</column-label>
<column-name>TITLE</column-name>
<schema-name></schema-name>
<column-precision>0</column-precision>
<column-scale>0</column-scale>
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<table-name></table-name>
<catalog-name></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>
</column-definition>
<column-definitions>
<column-index>5</column-index>
<auto-increment>false</auto-increments>
<case-sensitives>true</case-sensitives>
<currency>false</currency>
<nullable>l</nullable>
<signed>true</signeds>
<searchables>true</searchable>
<column-display-size>25</column-display-size>
<column-label>AUTHOR</column-label>
<column-name>AUTHOR</column-name>
<schema-name></schema-name>
<column-precision>0</column-precisions>
<column-scale>0</column-scale>
<table-name></table-name>
<catalog-names></catalog-name>
<column-type>12</column-type>
<column-type-name>VARCHAR2</column-type-name>
</column-definition>
</metadata>
<data>
<row>
<col>Oracle Magazine</col>
<col>Oracle Publishing</cols>
<col>July-August 2005</col>
<col>Configuring Undo Tablespace</col>
<col>Floss, Kimberly</cols>
</row>
<row>
<col>Oracle Magazine</col>
<col>Oracle Publishing</cols>
<col>March-April 2004</cols>
<col>Oracle Certified Master</col>
<col>Jim Dillani</col>
</row>
</data>
</RowSet >
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Query the database table catalog, the output produced. A new row has been added,
a row modified, and a row deleted.

SQL> SELECT = FROM DE.CATALOG; I,\\E-

JOURNAL PUBLISHER EDITION

TITLE AUTHOR

Oracle Magazine Oracle Publishing July-August 20885
Configuring Undo Tablespace Floss, Kimberly

Oracle Magazine Oracle Publishing March-April 2004
Oracle Certified Master Jim Dillani

soL> |

4

In this section a Web RowSet was generated from a database table, the WebRowSet
was modified, and the database table updated with the modified Web RowSet.

JDBC 4.0 Version

The OC4] embedded in JDeveloper 10g or JDeveloper 11g does not implement JDBC
4.0 specification. The new features in JDBC 4.0 may be availed of in a later version of
JDeveloper that supports JDBC 4.0 specification.

In the JDBC 4.0 version of the web application, add the Oracle database 11g JDBC
4.0 drivers JAR file, ojdbcé . jar, to the j2ee/home/applib directory, which is in the
runtime class path of a web applications running in OC4] server. Also add ojdbceé.
jar to the project libraries by selecting Tools | Project Properties and subsequently
selecting Libraries | Add Jar/Directory. For the JDBC 4.0 drivers we need to set

the JDK version to JDK 6.0. Select the project node in Applications-Navigator and
select Tools | Project Properties. Select the Libraries node in the Project Properties
window and click on J2SE Version field's Change button to set the JDK version. In
the Edit J2SE Definition window, click on New. In the Create J2SE window, select a
JDK 6.0 J2SE Executable and click on OK.

[266]



Chapter 9

=+ Create J25E @

1Z5E Executable: |..6.0_04ibin\java.exe || Browse, ,, |

125E Mame: 1.6.0 04 |
Location: |Pr0ject = |
Install{Update ©IWM in target J25E: | Install |

=12 hi
~C:\Program Files)Javaljdkl.6.0_04jrelliblresourg
~Ci\Program Files'Javaljdkl .6, 0_041jrellibirt. jar
~C:\Program Files)Javaljdkl.6.0_04ijrelliblsunrsas
~Ct\Program Files!lavaljdkl.6.0_04ijrellibljsse.ja
~C\Program Files)Javaljdkl. 6, 0_04jrellibljoe. jar
~C:\Program Files'Javaljdkl.6.0_04jrelliblcharseh
~Ci\Program FilesJavaljdkl.6.0_04\jretclasses =t
E]---%g Source Path: =

[]---FEE Doc Path: =
4] [ [»
| Add Entry... |
| Help | | T J | Cancel |
- lng

In the Edit J2SE Definition window, select the JDK 6.0 J2SE Definition and click OK.

== Edit J25E Definition [=5]
E 15 Project 125E Executable: | lestJavaljdkl . 6.0_D4ibinljava exe H Browse. ..
[ 0
H B Um JZ3E Mame: 1.6.0_04
. ser

-l 1.5.0_06 Install{Update C©I¥M in target J23E: | Instal

h:

‘\Program Files) Javaljdkl .6.0_04jreilibiresources. jar
\Program Files) Javaljdkl .6.0_D4jreilibirt. jar
WProgram Files) Javaljdil .6.0_04jreilibisunrsasign. jar
J\Program Files\Javaljdkl .6.0_D4\jreilibljsse.jar
C:\Pragram Files)Javatjdlkl .6.0_04jrellibijce jar
J\Program Files\Javaljdkl .6.0_D4\jrellibicharsets. jar

: \Program Files) Javaljdkl .6.0_04jreiclasses
12 source Path: =
[ ~C:\Program Files\Javaijdkl .6.0_04isrc.zip =4
T2 Doc Path:

Lhitp: fjava,sun.comfiZse 1.5 docs api]

| Mew. .. ” Load D ... ” Remove

| Help | | % | | Cancel
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In the Project Properties window the J2SE Version gets set to JDK 6.0.

'c":;: Project Properties - C:\JDeveloper\jdevimywork\WebSphereApp\WebSphere\WebSphere,jpr =3
[F-Project Content Libraries
[~ ADFm Settings . - -
...... ADF View Settings () Use Custom Settings | Cuskomize Setbings... |
At (@) Use Project Settings
[--Business Campanents 125E Wersian:
[~ Compiles | 1.6.0.04 | ’ Change... ]
------ Dependencies
------ EJ& Module Libraries
""" JZEE Application Expart Description add Library...
[ Javadoc
...... 5P Taqg Libraries Add Jar/Direckory.,
----- Libraties | Fm—— |
------ Offline Database
------ Run/Debug | View |
------ Technalagy Scope ——————
| Share fs.., |
| Mave Up |
| Move Down |

=

JDBC 4.0 provides enhanced connection management. JDBC 4.0 has added support
for connection state tracking using which unusable connections can be identified
and closed. The connection state tracking is implemented by the connection

pool manager using a new method in the Connection interface, isvalid (). The
connection pool manager determines if a Connection object is valid by invoking
the isvalid () method on the Connection object. If the Connection object is not
valid the connection pool manager closes the connection. Prior to the new feature,
to track connection state the connection pool manager typically had to close all the
connections in a connection pool and reinitiate the connection pool if the connection
pool performance got reduced due to unusable connections. A connection pool
manager implements the connection state tracking as follows:

if (!connection.isValid())
connection.close () ;
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An sQLException in a JDBC application might be chained to other sQLExceptions
and a developer would be interested in retrieving the chained exceptions.

In JDBC 3.0 the chained exceptions and the chained causes of the exceptions

had to be retrieved by invoking the getNextException () and getCause ()
methods recursively.

catch (SQLException e)

{

while(e != null)
{
System.out.println ("SQLException Message:" + e.getMessage());
Throwable t = e.getCause() ;
while(t != null)
{
System.out.println ("SQLException Cause:" + t);

t.getCause() ;

e.getNextException () ;

— D —~
1l

JDBC 4.0 has added support for the Java SE chained exception facility also called the
cause facility. The support for the Java SE chained exception facility is implemented
with following new features.

e Four new constructors in the SQLException class that have the Throwable
cause as one of the parameters.

e SQLException class supports the enhanced for-each loop introduced in
J2SE 5.0 to retrieve the chained exceptions and chained causes without
invoking the getNextException () and getCause () methods recursively.

e The getCause () method supports non-sQLExceptions.

Chained exceptions and chained causes may be retrieved using the enhanced
for-each loop as follows:

catch (SQLException sglException)

{

for (Throwable e : sglException )

{

System.out.println ("Error encountered: " + e);
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JDBC 4.0 drivers have also added support for SQL data types ROWID and National
Character Set data types NCHAR, NVARCHAR, LONGNVARCHAR, and NCLOB
in the RowSet interface.

The webRowSetQuery class used in this chapter with the chained exceptions retrieved
using the enhanced for-each loop is listed below:

package webrowset;

import oracle.jdbc.rowset.*;

import java.io.*;

import java.sql.SQLException;

public class WebRowSetQuery

{

public OracleWebRowSet webRowSet;
public String selectQuery;
public WebRowSetQuery () {

}

public WebRowSetQuery (OracleWebRowSet webRowSet)

this.webRowSet = webRowSet;

}

public void generateWebRowSet (String selectQuery)
try

webRowSet = new OracleWebRowSet () ;

webRowSet . setDataSourceName ("jdbc/OracleDataSource") ;
webRowSet . setCommand (selectQuery) ;
webRowSet . setUsername ("oe") ;
webRowSet . setPassword ("pw") ;
webRowSet . setReadOnly (false) ;

webRowSet .setFetchSize (5) ;

webRowSet . setMaxRows (3) ;

webRowSet .execute () ;

}

catch (SQLException sqglException)

{
for (Throwable e: sqglException)
System.out.println ("Error encountered: " + e);

}

public void generateXMLDocument ()
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try

OutputStreamWriter output =

new OutputStreamWriter (new FileOutputStream(new

File("c:/output/output.xml"))) ;
webRowSet .writeXml (output) ;
} catch (SQLException sglException)

for (Throwable e: sglException)

System.out.println ("Error encountered:

}

catch (IOException e)
}
public void deleteRow (int row)
try
webRowSet .absolute (row) ;
webRowSet .deleteRow () ;
} catch (SQLException sglException)
for (Throwable e: sglException)
System.out.println ("Error encountered:

}

public void insertRow (String journal, String publisher,
edition,
String title, String author)

try
webRowSet .moveToInsertRow () ;

webRowSet .updateString (1, journal) ;
webRowSet .updateString (2, publisher) ;

(
webRowSet .updateString (3, edition) ;
webRowSet .updateString (4, title);
webRowSet .updateString (5, author) ;

+ e);

+ e);

String

[271]




Oracle Web RowSet

webRowSet .insertRow () ;
} catch (SQLException sglException)

for (Throwable e: sglException)

System.out.println ("Error encountered: " + e);

}

public void updateRow (int rowUpdate, String journal, String
publisher,
String edition, String title, String author)

try
webRowSet .absolute (rowUpdate) ;

webRowSet .updateString (1, journal) ;
webRowSet .updateString (2, publisher) ;

(
webRowSet .updateString (3, edition) ;
webRowSet .updateString (4, title);
webRowSet .updateString (5, author) ;

webRowSet .updateRow () ;
} catch (SQLException sglException)

for (Throwable e: sglException)
System.out.println ("Error encountered: " + e);
}
public String[] readRow (int rowRead)

String[] resultSet = null;
try

resultSet = new Stringl[5];
webRowSet .absolute (rowRead) ;

resultSet [0] = webRowSet.getString(l) ;
resultSet [1] = webRowSet.getString(2) ;
resultSet [2] = webRowSet.getString(3) ;
resultSet [3] = webRowSet.getString(4) ;
resultSet [4] = webRowSet.getString(5) ;

} catch (SQLException sglException)
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for (Throwable e: sglException)

System.out.println ("Error encountered: " + e);

}

return resultSet;

}

public void updateDatabase ()

try {
webRowSet .acceptChanges () ;

} catch (SQLException sglException)
for (Throwable e: sglException)

System.out.println ("Error encountered: " + e);

Summary

A persistent connection with a database is required to make updates to the database
with the Resultset interface. The Rowset extends the Resultset interface. RowSet
has the advantage of not requiring a persistent JDBC database connection for the
modification of data. webrowset interface further extends the RowSet interface and
represents a RowSet object as an XML document, thus facilitating the transfer of data
for query and modification by remote clients who are not connected to the database.
JDBC 4.0 features such as connection state tracking and Java SE chained exceptions
facility may be availed of in a Web RowSet application in a server that supports
JDBC 4.0.

[273]






10

Creating a JSF Data Table

JavaServer Faces (JSF) provides a set of User Interface (UI) components that may be
used to display database data in conjunction with the JDBC API. JDeveloper 10.1.3
edition supports the reference implementation of JSF 1.1_02. The JSF HTML tag
library provides different User Interface components in the Component Palette for
developing a web application. Data Table is a Ul component, which represents a data
collection in a table, in the JSF HTML component palette. The Data Table component
may be used to display database data with a static or dynamically generated

SQL query.

JDeveloper 10.1.3 provides a Create Data Table Wizard to create a JSF Data Table.

In this chapter we will create a Data Table by binding the Data Table to a managed
bean (MBean) in the Create Data Table Wizard and by binding the Data Table to a
specified number of columns in the Create Data Table Wizard, and by subsequently
creating a Data Table with the JSF API. The JSF class javax.faces.component .html.
HtmlDataTable represents a Data Table. The columns in a Data Table are represented
by the javax. faces.component .UIColumn class. Managed beans are Java objects that
represent some resources, and that are managed by the JSF framework and that may
be used as a component model. In this chapter we will learn about:

e Creating a Data Table using an MBean with the Create Data Table Wizard
e Creating a Data Table using the JSF API with the Create Data Table Wizard

Setting the Environment

Install the Oracle database 10g, including the sample schemas, and create a database
instance. The Data Table is created from an example database table, OE. catalog.
Create the example table, OE. Catalog, using the following SQL script:

CREATE TABLE OE.Catalog(CatalogId INTEGER PRIMARY KEY, Journal
VARCHAR (25), Publisher VARCHAR (25), Edition VARCHAR(25), Title
Varchar (45), Author Varchar(25));
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INSERT INTO OE.Catalog VALUES('l', 'Oracle Magazine', 'Oracle

Publishing', 'Nov-Dec 2004', 'Database Resource Manager',

'Kimberly Floss');

INSERT INTO OE.Catalog VALUES('2', 'Oracle Magazine', 'Oracle

Publishing', 'Nov-Dec 2004', 'From ADF UIX to JSF', 'Jonas Jacobi');

INSERT INTO OE.Catalog VALUES('3', 'Oracle Magazine', 'Oracle

Publishing', 'March-April 2005', 'Starting with Oracle ADF ',

'Steve Muench');

Creating a Data Table by Binding a
MBean

In this section we will create a Data Table with the Create Data Table Wizard by
binding the Data Table with a managed bean that represents the data source for the
Data Table . The procedure to create a Data Table using an MBean is as follows:

1.

2.
3.
4

Create a JavaBean class for a Web Service.
Create a Service Endpoint Interface (SEI) for the Web Service.
Generate a Web Service from the Javabean class and the SEL

Create a client class for Web Service. In the client class, connect to Oracle
database using JDBC and run an SQL query to create a ResultSet, which
represents the collection of data objects that we will bind to the Data Table.

Create an MBean from the Web Service client class.
In a JSF page bind a Data Table to the MBean.

First, create an application and a project in JDeveloper 10.1.3 as shown.

d=lapplications 40 Connections =]
G W W E oo el
Applications

ERE= SFDataTable
[#-{0] DataTable
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The Data Table JSF application consists of three tiers: the database, the middle-tier
MBean, and the JSF user interface. Add a JavaBean class to the project for the middle
tier. The Bean class consists of getter and setter values for the different columns of
the Data Table. The JavaBean class is added with File | New. In the New Gallery
window select General | Java Class in Categories and click on OK. JavaBean class
DataTable.java is listed below.

package datatable;
public class DataTable

{

}

private int catalogId;

private String journal;

private String publisher;

private String edition;

private String title;

private String author;

public DataTable ()

{}

public int getCatalogId()
return this.catalogId;}

public void setCatalogId(int catalogId)
this.catalogld=catalogId; }

public String getJournal () {
return this.journal;}

public void setJournal (String journal)
this.journal=journal;}

public String getPublisher () {
return this.publisher;}

public void setPublisher (String publisher)
this.publisher=publisher;}

public String getEdition() {
return this.edition;}

public void setEdition(String edition)
this.edition=edition; }

public String getTitle()
return this.title;}

public void setTitle(String title)
this.title=title;}

public String getAuthor ()
return this.author;}

public void setAuthor (String author) {
this.author=author; }

public static void main(String[] args)
DataTable dataTable = new DataTable() ;

}
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Add a MyWebServicelSEI . java SEI for the Bean class with File | New. In the
New Gallery window select General in Categories and Java Interface in Items.
MyWebServicelSEI.java is listed below

package datatable;
import java.rmi.RemoteException;
public interface MyWebServicelSEI extends java.rmi.Remote
{ public java.lang.String getTitle() throws RemoteException;
public void setTitle(java.lang.String param0O) throws
RemoteException;
public int getCatalogId() throws RemoteException;
public void setCatalogId(int paramO) throws RemoteException;
public java.lang.String getdournal () throws RemoteException;
public void setdournal (java.lang.String paramO) throws
RemoteException;
public java.lang.String getPublisher () throws RemoteException;
public void setPublisher (java.lang.String param0O) throws
RemoteException;
public java.lang.String getEdition() throws RemoteException;
public void setEdition(java.lang.String paramO) throws
RemoteException;
public java.lang.String getAuthor () throws RemoteException;
public void setAuthor(java.lang.String param0) throws
RemoteException;

}

Next, generate a web service from the middle-tier JavaBean class and SEI. Right-click
on the bataTable.java Bean class and select Create J2EE Web Service.

== Oracle IDeveloper - JSFDataTable.jws : DataTable.jpr =N
File  Edit Miew Search [Nawigate Run  Debug Refactor “ersigning Tools Mindow Help

Goe 0-0- 90 YEER /A4 alde- - F-PE|VIEEIBIT BB

App\i:atiuns TaﬂCUI‘IHEEt\UI‘IS I [=]|| @start Page “E DataTable.java @ MyWebServicel SEL java ] (=
T PULEC TULH S CEUL CIUI [ CL LI SO CLOL] —
= = E
E&Q® 1] DQ’E this.edition=edition;} E
Applications Fl public String getTitlei)!{
=1-[&) J5FDataTable return this.title;}
[=1-[E] DataTable El public void setTitle(String titlej{
-] Application Sources this.title=title:}
Il datatable El  public String getAuthor(){
--[&] DataTable.jar = b sy ) | |
oo [ MyebServi Open a0r (String author) {
% Delete Dalete r:y
main(3tring[] args){
1le = new DataTable() ! L |
4 ik Make ——
:‘E DataTable. java - Structure I_ Rebuild Alt-Shift-FA
= = Bun
A5 o-BzE e =
¥ Debug -
[l datatabl
@ datatable Refarrnat Chrl+AIEL D]
{5 g DataTable el )
&g q, DataTabler) Qrganize Impaorts Ctr+AIEO

=] g getauthor() : String Refactor »
=] g getCatalogld() : int Campare With »
: tEitin() :lStri'_" Replace YWith 3
Source m

C:\JDevEIDperl]dav\mywork\JSFDataTlE Create Data Contral I Editing
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In the Select J2EE Version window, select J2EE 1.4 (JAX-RPC) web services. In the
Class window select the default Web Service Name and select the default settings
for Service Endpoint Interface and click on Next. In the Message Format window
select the SOAP Message Format, which may be set to Wrapped or Unwrapped. The
SOAP Message Format specifies the SOAP binding document style. In the Wrapped
style the wsdl:operation name is specified as the same as the root element of an XML
document. Select the SOAP Message Format as Document/Wrapped. The Generate
Schema with Qualified Elements checkbox is selected by default, which implies that
schema elements are namespace prefixed. Web service attachments are processed
using MIME encoding.

Multipurpose Internet Mail Extensions (MIME) format is used to transmit messages
and is a basic component of the HTTP communication protocol. MIME supports text
and header information in non-ASCII character sets, and non-text attachments. To
use MIME encoding, select the Use MIME Encoding checkbox. Click on Next. In
Specify Custom DataType Serializers, specify mapping between the XML types and
their corresponding Java types. Select the default settings and click on Next. In the
Mapping window optionally specify the mapping between Java Web Service and
the corresponding WSDL elements. Select the default settings and click on Next. The
Methods window displays the Web Service methods. Click on Next. In the Handler
Details window, select the default settings and click on Next. In the State window,
select the default settings and click on Next. In the Additional Classes window, click
on Next. A web service for the middle-tier gets added to the project.
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Next, generate a client class for the web service. Right-click on the web service node

and select Generate Web Service Proxy.

==+ Oracle JDeveloper - JSFDataTablejws : DataTablejpr = |[E | )
File  Edit Miew 3Search Mavigate Run Debug Refactor Versioning Tools Window Help
loEd 0O-0° 9™ XEBR /& aidan >- F-DEAWIEIEE DD
Applicatinns Iﬁ:ﬂCnnnectinns = @Start Page @DataTahle.java TMyWehServicel.wsdl @MVWEhSErViEEISEI.ja\ EIE] l_[
[E3 8 = btz v
BRRQ®E 0 DQ" &N switch view _[* Highlight Mode | Il
Applications b Pointer
=[] 15FDataTable Services Bindings defi...
= DataTable
23 application Sources E}% My'WebServicel Eh-ap MyWehService 150apHHp E}E
i datatable -2 b MyWebService1SoapHEtpPort -2 b s0ap:binding g |
7 Resources g getAuthor i
A tCatalogld B | =
=[] web Content ¢
) WEB-IHF & getedition g ||® G
517 WEE-TNFiwsdl ¢ & getloumnal Bl B4
----- MydebServicel. E gstPublisher g 1. JUT
5 getTitle d T
Open &g setavthor &
8 Delete Delete & setCatalogid g
&) setedition g |
Beformat g setiournal B loadEncod
Make Chl+ Shift Fa | [v]
Rebuild Alt+Shift-Fa =]
Carmpare With
fEMyWehServicel wsdl - Structure ]_ Replace With »
f 2 W¥S-1 Analyze W3DL..,
E--- definitions Walidate WSOL 1o
B[] bypes @ Edit with Adapter Configuration Wizard
. macsane - MuhlahSarmical o
Source (55 Create Data Contral S E E]
" e —
) IDeveloper|jdevimywork 1SFDataT sble\DataTablepublic_bEmlWEB-TNFwsdl\MywebService 1 wsdl | ¥l Editing

In the Shared Service Endpoint Interface window, click on Yes. In the Port
Endpoints window, select Run Against a service deployed to Embedded OC4J
checkbox and click on OK. A client class for the web service gets added to the project.
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In the client class we will access Oracle database and run an SQL query to create

a ResultSet from the catalog table, which we created earlier. To the client class,
add an import statement for the java.sqgl. * package and a getDataResultSet
method, which returns a ResultSet of data retrieved from a database table. In

the getDatResultSet method, load the Oracle JDBC driver class oracle.jdbc.
OracleDriver and create a connection with Oracle database using get Connection
method of the DriverManager class. Create a Statement object from the Connection
object using the createstatement method of Connection object. By default you may
iterate through a Resultset only once and from the first row to the last row. To create
a scrollable result, specify result set type as ResultSet.TYPE SCROLL_INSENSITIVE.
For a read-only result set specify result set concurrency as ResultSet .CONCUR_READ
ONLY. Run an SQL query using executeQuery method of Statement object.
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The getDataResultSet method is listed as follows:

public ResultSet getDataResultSet(){
ResultSet rs=null;
try(
Class.forName ("oracle.jdbc.OracleDriver") ;
String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection = DriverManager.getConnection (url,
"OE", "pw");
Statement stmt=connection.createStatement (ResultSet.
TYPE SCROLL_INSENSITIVE, ResultSet.CONCUR READ ONLY) ;
rs=stmt.executeQuery ("SELECT * FROM OE.CATALOG") ;
}catch (SQLException e) {}
catch (ClassNotFoundException e) {}
return rs;

}

Next, we will create a Data Table in a JSF page. Add a JSF page to the
Applications-Navigator project with File | New. In the New Gallery window
select Web Tier | JSF in Categories and JSF JSP in Items.

=+ New Gallery

Filker By: |.0.II Technologies -

Cateqgories:
[#-General
Business Tier
Client Tier
Database Tier
ntegration Tier
[=}-web Tier
E------.ﬂt|:-|:-let
~HTML
- I5p
~Partlets
-Serviets
-Skruts

J5F Page Flow & Configuration {faces-config, xml)

Descripkion:

Launches the Create 1SF 15P wizard, in which vou create a new skeleton JavaServer
Faces (J5F) ISP {.jsp ar .jspx) file,

To enable this option, wou must select a praject or a file within a project in the
Application Mavigatar,

Help | qf\ | Cancel
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In the JSP File window specify a File Name, catalog.jsp, and click on Next. In the
Component Binding window select Automatically Expose Ul Components in a
New Managed Bean.

r

77+ Create JSF ISP - Step 2 of 4: Component Binding

If vwou need to programmatically modify this page's UL components wou can choose
to automatically expose them in a managed bean. This creates bean properties
representing UI components added to the page, and binds each UI component ko
its corresponding property, IF wou choose not ko automatically expose all LI
components in code, vou can expose individual components directly fram the page
later.

() Do Mot Automatically Expose UL Components in a Managed Bean

(%) fustomatically Expose UL Components in a New Managed Bean

Mame: | backing_catalog |

lass: | Cakalog |

Package: |datatab|e.backjng | [ Browse. ..

Managed Bean:

’ < Back " MEE}—I[ Finish ][ Cancel ]
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In the Error Page Options window, select the default setting, which is to not use an
error page, and click on Next. In the Tag Libraries window, the JSF HTML and JSF
Core tag libraries are pre-selected. Data Table is a JSF HTML tag library component.
JSF Core tag library implements the standard JSF core tags. Click on Next.

[

=+ Create JSF J5P - Step 2 of 4: Tag Libraries

Choose tag libraries to add to the 15P page.

Filter By: all Libraties -

Available Libraries: Selected Libraries:
< J5F Core 1.0
ADF Faces Components 10_1_3| JSF HTML 1.0

ADF Faces HTML 10_1_5_3_0
ADF Faces Industrial 1.0

ADF Portlet Components 10_1_3
Customizable Components Core
Graph 1.0

JSTL Core 1.0

JSTL Core 1.1

JSTL Core RT 1.0

J5TL Formak 1.0

JSTL Format 1.

<] R [ 1+

LI JIE JIE

[¢]

[ < Back, IEE;I::- I’ Finish ][ Cancel ]
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In the HTML Options window, select the default settings and click on Next. In

the Finish window, click on Finish. A JSF page including the faces-config.xml
configuration file and a backing bean for the JSF page are added to the Applications-
Navigator project node. Next we will add an MBean, which encapsulates the client
class of the middle-tier Web Service. Open the faces-config.xml configuration file,
select the Overview tab and click on New.
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In the Create Managed Bean window, specify managed bean name, CatalogBean,
and specify the Web Service client class, which was generated earlier, in the Class
field and select request as the Scope. Click on OK.

Create Managed Bean @

Marne:! | CatalogBean| |

Class: |.f'-.-'-.-'ebServicelSDathtanrtCIient| [ Browse. .. ]

Scope: [request - ]

Generate Class IF It Does Mok Exist

-

L]

A managed bean for the Web service client class gets added.

]

Managed Eeans Managed Beans
Mavigation Rules
Walidakors
Converters
Application
Referenced Beans
Render Kits

Life Cwele

Fackory
Campanents

Mame | Class | Scope
backing_catalog datatable, backing... request

- Delete
CatalogBean datatable. o FEQUESE

Edit

=
7]
IIE

} Managed Properties

Diagram | Owverview lSu:uuru:e lHistnry | 1 | | 4 I
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Next, we will add a Data Table to the JSF page. Select the JSF HTML Component
Palette. Select the JSF page node in the Applications Navigator, position the cursor
in the JSF page, and select Data Table in the JSF HTML Component Palette.
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The Create Data Table Wizard starts. Click on Next in the introduction window. In
the Binding window, select the Bind the Data Table Now radio button and click on
Next. The Number of Columns option is for binding the Data Table using the JSF
API, which we will discuss in the next section.

% Create Data Table - Binding =)

Use this page ko specify number of column of choose binding to specify binding
infarmation using this wizard,

() Bind the Data Table Maw

() Muriber af Calurnns

In the Bind Data Table window, the Value field specifies the data objects collection
from which a Data Table is to be generated. The Class field specifies the Bean class
for the data objects collection and the Var field specifies the variable for a row of data
in the data objects collection. Click on Bind to bind a data objects collection to the
Data Table.

. Create Data Table - Bind Data Table ==

Use this page to bind the data table ko a collection of data objects, The value
field represents the data or collection of data to which the data is bound. The war
field value will be used as an attribute under which the data object for the current
row will be exposed when iterating. The class field represents the data class,
which is used by this wizard to populate the next panel,

Walue: | | ind... l

Class! | [v][ Brllnvoke Expressidg

Var: | |
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Select All Types in the Filter By selection. Select the dataResultSet variable from
the catalogBean MBean that we generated earlier. Add the selected variable to the
Expression window with the > button. Click on OK. The Expression represents an
EL expression for the data objects collection returned by the dataResultSet method
of the Web Service client class, which was encapsulated in the catalogBean MBean.

=7 Expression Builder ==

Filter By: | Al Types -

Wariables: Expression:
£1-[23 35F Managed Beans
=-[29 CatalogBean
[ authar

----- [ catalogld

----- E3 client Transpork
[EREs ]t et
[0 afterLast
58 beforeFirst
i concurrency Logical Operators:

=00 corsoriame | | — — — — — — — — —— —
&8 fetchDirection L L[ )= == (=) (== = L L

-2 FetchSize Mathematical Operatars:

- frst L B3RS
e = A

[ metabata
[ row
-] statement
598 bype
-] warnings
B[] edition =

| Help | ‘ O'E J | Cancel |
Lo

In the Bind Data Table window, specify the bean class DataTable from which the
Web service was created in the Class field. In the Var field, specify a variable for a
row of data in the data objects collection. Click on Next.

3
[w]

#{CatalogBean.dataResultSet}

77 Create Data Table - Bind Data Table @

Use this page to bind the data table ko a collection of data objects, The value
field represents the data or collection of data to which the data is bound. The war
field value will be used as an aktribute under which the data object For the current
row will be exposed when iterating. The class field represents the data class,
which is used by this wizard ko populate the next panel.

‘alue: | #{CatalogBean. dataResultSett | | Bind... |
Class: | datatable. DataTable | - | | Browse,.. |
War! |catalog| |

Help | < Back " 53)('2) J Cancel

[289]




Creating a |SF Data Table

In the Header and Row Data window, the column headers in the Data Table and EL
expressions for the column values in the Data Table are specified. Modify the order

of columns to match the columns in the database table from which Data Table is to
be generated and click on Next.

“7+ Create Data Table - Header and Row Data (=3
Header Yalue | Component | Component Yalue
Catalog Id| ” s .]Output Texk #{ratalog.catalogld}
Journal Qutput Text #{catalog.journalt

Publisher Qutput Text #{catalog.publishert
Editian Output Text -

#{catalog.edition}

Title Output Texk #4catalog. Litle}:

Author Outbput Texk #{ratalog. author}

Mumber of rows to display: | |

< Back Meqf = i Finish Cancel

In the Finish window, click on the Finish button. The Data Table headers and
EL expressions for column values are added to the JSF page. Right-click on the
catalog.jsp node and select Run to generate a Data Table.
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A Data Table gets generated and gets displayed in the default browser.

C";‘:ll"g Journal  Publisher  Edition Title Author

1 Oracle Oracle Nov-Dec  Database Kimberly
Magazine ~ Publishing 2004 Resource Manager Floss

5 Oracle Oracle Nov-Dec  From ADF UIX to Jonas

- Magazine  Publishing 2004 JSF Jacobi

3 Oracle Oracle March-April Starting with Steve
Magazine ~ Publishing 2005 Oracle ADF Muench

Creating a Data Table with the JSF API

In the previous section, we generated a Data Table from a static query in a Web
service client class. In this section we will generate a Data Table from a dynamic
query specified in the JSF page. We will use the Create Data Table Wizard to bind
the Data Table to a specified number of columns and in the backing bean generate
the Data Table with the JSF APL The procedure to create a Data Table from a
database table with the JSF API is as follows:

1. Create a JSF Page.

2. Add an Input Text JSF component to the JSF page. We will use the Input
Text to specify an SQL query from which the Data Table will be generated.

3. Add a Command Button from the Component Palette to submit the SQL
query. We will bind the command button to a backing bean method with
which we will create the Data Table.

4. Add a Data Table from the Component Palette. In the Create Data Table
Wizard specify the number of columns to match the number of columns in
the database table from which the Data Table is to be created.

5. In the backing bean retrieve the SQL query specified in the Input Text and
create a Data Table using the JSF APL
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Delete the JSFDataTable application, including the application contents, created
in the previous section. As in the previous section, create an application and a
project. Add a JSF page with File | New. In the New Gallery window, select Web
Tier | JSF in Categories and JSF JSP in Items. Click on OK. To the JSF page add
the JDeveloper CSS style from the CSS Component Palette. To the JSF page add a
Heading 2. Specify heading as 'JSF Data Table'.

== Oracle JDeveloper - JSFDataTable jws : DataTablejpr : C:\JDeveloperjdevimywork'JSFDataTable\DataTable\public_html\cataloggjsp = | =]
File  Edit Miew Search Mawvigate Run Debug Design  Refactor Versioning Tools  Window Help

Godg 0-0- 90 YXEBE A4 atlidea- - F-PEEEEIDT BB

{=lapplications lﬁ:ﬁ]cannections 21| | (Bstart Page cata}og.fsp ] (=] & com... =l =
EY 3 4 None ~ | Default « |More U B
& ab e foul B/ U [ -
Applications .- [Mene el (6 orade
[ 15FDataTable i | [paraaraph V|| By e
E!--- DataTable 1 Heading 1 '
H l@ JDeveloper
-7 Application Sources H E——
=1l datatable. hacking =2 !ng
B Heading 4
f E Catalog.java Headi I |
: eading 5 1
ED gb Content ! Heading & =
ss : —]:
: : : Form - Proper...
B ves e : || Rremproper. | )
P Faces-config xml : : @ 7 & @E
! [8] web.m : : 3
-] WEE-INRilib Al
(8] jsF-impl.jar : : Ac..
cataleg. jsp : : - En... applicationy...

Re ke

Go ko Page Definition

4|

=fviews= =html= =body> <hform#form1>

Design | Source | History I 1 | | ] I
:Ecatalog.jsn - Skruckure ] [:] Messages Silea I [:]
g
------ & link - cssfjdeveloper.css
- [T body _
Source | Design
C:'LJDeveloper'Ljdev'lmywork'LJSFDataTable'tDataTabIe'Lpuinc_htmI'LcataIDg.jsp| Inserting inside Form | ‘\Web Editing

[292]



Chapter 10

Next, position the cursor below the heading in the JSF page Design view and add

an Input Text Ul component from the JSF HTML Component Palette. To add a Ul
component from the JSF HTML Component Palette, click on the component in the
Component Palette. We will specify the SQL query for generating a Data Table in the
Input Text.
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Position the cursor in the JSF page below the input text and add a Command Button
component from the JSF HTML Component Palette. We will submit the SQL

query with the command button. Set the text on the Command Button in the
Property Inspector.

=7+ Oracle JDeveloper - JISFDataTablejws : DataTablejpr El
File Edit Miew Search Mavigate Run Debug Refactor ‘“ersioning Tools Mfindow  Help

GoHda 0-0- 90 XEER A4 Addun- - F-DEVEEIDT BB
Apphcations li:ﬂConnections [:] @Start Page catalog.jsp ] E] ﬁComponents @Data Controls
B B & W@ 11} DG‘ m[Paragraph VIDeFauIt vINone v]& & éz 15F HTML

|:11:1:| || 1 I[D

= Calurn
Applications
=& I DataTable C emmeEen
=-[0] DataTable § Command Hyperlink.
=] 7 Application Sources [ Data Table
=1l datatable.backing
: Farm
- @ Catalog.java
-7 web Content [E] Graphic Image |~

. @Cnmmand Button - Property Ins. .. l_E]
AB7 @acEo0 R

Type submit -

[ v R S
ECore =

E — @Id commandBuktonl —

Titla L4}

G0 b0 Page Definition

=p= <hig 1= v
Design | Source | History I 4 ‘ | r |
‘Ecata\og.]sp - Struckure ] [:] Messages Bilsa ] E]
4
1l
Source | Design
C:\IDevelopertjdevimyworl) JSFDataT able\DataTable\public_htmllcatalag.jsp | Inserting inside Command Button ‘Web Editing

Next, position the cursor in the JSF page below the command button and add a Data
Table from the Component Palette.
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== Oracle IDeveloper - JSFDataTable jws : DataTable,jpr : C\Developer\jdevimywork\JSFDataTable\DataTable\public_htmi\catalog.jsp [E=nEoR==]
File Edit Miew Search Mavigate Run Debug Design Refactor Versigning Tools  Window Help

Eeda 0-0- 90 YBEBE A4 adda- - F-DEEEEIDT BP

Applicatinns IaﬂCnnnectinns [;] @Start Page {ataJog.jsp ] E] Cnmpnnents @Data Controls ] [;]
R Q@ [l ] b [0} [Paragraph v]Default ']NDnE V] B & gz 15F HTIML =
- ! g -
applications | e alurnn B
£l 15FDataTable : JSF Data Table : @ Command Buttan

Z-{E] DataTable : :

ﬁ Command Hypetlink
[ Data Tablel\
Form b

I_:l Application Sources : |
El-{ifd datatable.backing H

@ Catalog.java :
B[22 web Content : DataTahle

: |

ata Table h -

Renders an HTML "table" e\ement‘l—[;]
- " - T
LB/ AOENR

@ text
@] jsF-imnpl. jar H :
: cakaleg. jsp | VI
=fyiews= <html= <body= <hTormaiorm1 = <p= | || Goto Pags Definition
= Design | Source | Hiskory | L) | | » |
:Ecatalug.]sp - Struckture ] [;] Messages -Log l [;]
4
gl p =
-
4] [»]

Source | Design

1\ IDevelopertjdevimywork! JSFDataT ableiDataTablelpublic_htmiicatalog.jsp | Inserting inside

‘Web Editing

The Create Data Table Wizard gets started. Click on Next. In the Binding window,
select Number of Columns and specify a value, the number of columns in the
database table from which the Data Table is generated as 6. Click on Finish.

== Create Data Table - Binding

Use this page to specify number of calurmn ar choose Binding ko specify binding
information using this wizard.

() Bind the Data Table Maw

() Mumber of Calumns

£

ﬁinish I Zancel
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A Data Table gets added to the JSF page. The Data Table does not contain any
column headers or column data yet. We will add backing bean binding for the Data
Table columns and column headers to generate a Data Table.

File  Edit  Wiew Search MNawigate

Burn Debug

=3 Oracle JDeveloper - J5FDataTable,jws : DataTable,jpr

Refactar  Wersioning Toals

Window Help

(= =EE

Goda -0 9@ X Bl /4 hidJiae-

- -PEGFEENERT BB

App\ications laﬂConnections E] @Start Pags catavlog.jsp ] ﬁComponents @DataCDntrols ] [:]
B & @ W gl Cfs 593 | W [paamaph < |Defak ~[rene ~|Hh &) &= |JFHML ~

applications
=[] I5FDataTable
£l (& patatable
=7 Application Saurces
=1 datatable.backing

(=1~ web Content

- 7 css

{7 WEB-INF

{B3 faces-configxm

| JSF Data Table

:

-
Caolumn -
3 Command Eutton —
ﬁ Command Hypetlink,
[ Data Table

Form

Graphic Image

D [«]

@catalog.jsp - Property Inspector ]

=html= =hady= <h-form#farm 1= =p=

AER S BOE

loadEncoding
saveEncading

Design | Source | Hiskary | 1 |

loadEncoding

.= Catalog.jsp - Structure ] = [ElMessages - Log ] ]
| =
a
H -]
Source | Design
i\ IDeveloperijdevimywork) JSFDataT ableiDataT ablelpublic_htmilcatalog. jsp ‘Web Editing

Modify the catalog.jsp JSF page to specify the backing bean binding for the
different columns in the Data Table. Replace the following listing:

<h:dataTable binding="#{backing catalog.dataTablel}" id="dataTablel"s>

<h:
<h:
<h:
<h:
<h:
<h:

column/>
column/>
column/>
column/>
column/>
column/>

</h:dataTable>

with the following listing;:

<h:dataTable rows="5" binding="#{backing catalog.dataTablel}">
<h:column binding="#{backing catalog.columnl}"/>

<h:column binding="#{backing catalog.column2}"/>

<h:column binding="#{backing catalog.column3}"/>
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<h:column binding="#{backing catalog.column4}"/>

<h:column binding="#{backing catalog.column5}"/>

<h:column binding="#{backing catalog.columné}"/>
</h:dataTable>

Next, bind the command button to a backing bean method in which the Data Table
will be generated. Double-click on the command button. In the Bind Action Property
window, select the default action method in the backing bean for the command
button and click on OK. The backing bean class for the JSF page, catalog.java gets
displayed. Add urColumn component variables for the Data Table columns and add
getter/setter methods for the UzColumn components. Modify the commandButtonl_
action method, which is called when the Data Table button is clicked. In the
commandButtonl action method, obtain a JDBC connection with the database.
Load the driver class oracle.jdbc.OracleDriver using the Class. forName
method. Create a Connection object using the getConnection method of the
DriverManager class:

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

String url="jdbc:oracle:thin:@<host>:1521:<database>";

Connection connection = DriverManager.getConnection (url,
"OE", "<passwords>") ;

In the connection URL <host > is the database Host and <databases is
s the database instance.

Create a statement object using createStatement method. Specify result set type
as scrollable and result set concurrency as read-only.

Statement
stmt=connection.createStatement (ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_READ ONLY) ;

Query the database with the SQL Select statement specified in the Input Text field
of the JSF page. The Input Text value is retrieved by invoking the getvalue method
of the backing bean property for the Input Text. The SQL query is run using the
executeQuery method of statement object. The executeQuery method generates a
ResultSet object.

ResultSet rs=stmt.executeQuery ((String) inputTextl.getValue()) ;

Using the backing bean property for the Data Table, set the border and cell padding
on the Data Table. The border is set using the setBorder method and the cell
padding is set using the setCellpPadding method:

dataTablel.setBorder (5) ;
dataTablel.setCellpadding ("1") ;
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Set the variable for a row of data in the Resultset retrieved from the database with
the setvar method:

dataTablel.setVar ("catalog") ;

Set the header values for the columns in the Data Table. The Data Table has columns
for each of the columns in the database table. Column headers are added by creating
HtmlOutputText header components and setting the headers on the UIColumn
components with the setHeader method. HtmlOutputText value is setting using
the setvalue method. For example, the column header for the catalogId column is
added as follows:

HtmlOutputText headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("CatalogId") ;
columnl.setHeader (headerComponent) ;

For each of the columns in the Data Table, specify a value binding for an
HtmlOutputText component and add the component to the column. Value binding
for an HtmlOutputText component is set using the setvalueBinding method. An
HtmlOutputText component is added to a UIColumn component by invoking the
getChildren method and subsequently invoking the add method. For example, for
the catalogId column an HtmlOutputText component is added as follows:

HtmlOutputText columnlText=new HtmlOutputText () ;

ValueBinding vb =
FacesContext.getCurrentInstance () .getApplication() .createValueBinding (
"#{catalog.catalogid}") ;

columnlText .setValueBinding ("value", vb);
columnl.getChildren() .add (columnlText) ;

Create a ResultSetDataModel object. A ResultSetDatModel object is used to
wrap a ResultSet object, which is required to be scrollable. Set the ResultSet
retrieved with the SQL query as the data for the ResultSetDataModel using the
setWrappedData method:

ResultSetDataModel dataModel=new ResultSetDataModel () ;
dataModel . setWrappedData (rs) ;

Bind the Data Table with the ResultSetDataModel object using the
setValue method.

dataTablel.setValue (dataModel) ;

The modified backing bean class catalog. java is listed below:

package datatable.backing;
import javax.faces.component.html.HtmlCommandButton;
import javax.faces.component.html.HtmlDataTable;
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HtmlInputText inputTextl;
HtmlCommandButton commandButtonl;
HtmlDataTable dataTablel;

faces.component.html.HtmlForm;
faces.component.html.HtmlInputText;
faces.component .UIColumn;
faces.component.html.HtmlOutputText;
faces.context.FacesContext;
faces.el.ValueBinding;

faces.model .ResultSetDataModel;

forml;

columnl;
column2;
column3;
column4;
column5;

import javax.

import javax.

import javax.

import javax.

import javax.

import javax.

import javax.

import java.sqgl.*;

public class Catalog {
private HtmlForm
private
private
private
private UIColumn
private UIColumn
private UIColumn
private UIColumn
private UIColumn
private UIColumn

public void setForml (HtmlForm forml)

}

public HtmlForm getForml ()
return forml;

}

public void setInputTextl (HtmlInputText inputTextl)
this.inputTextl = inputTextl;

}

public HtmlInputText getInputTextl ()

}

this

.forml =

columnse ;

forml;

return inputTextl;

public void setCommandButtonl (HtmlCommandButton commandButtonl) {

}

public HtmlCommandButton getCommandButtonl ()
return commandButtonl;

}

public void setDataTablel (HtmlDataTable dataTablel)
this.dataTablel = dataTablel;

}

public HtmlDataTable getDataTablel ()

}

public void setColumnl (UIColumn columnl)

}

public UIColumn getColumnl ()

this.commandButtonl

return dataTablel;

this

.columnl

= columnl;

commandButtonl;
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return columnl;

}

public void setColumn2 (UIColumn column2)
this.column2 = column2;

}

public UIColumn getColumn2 () {
return column2;

}

public void setColumn3 (UIColumn column3)
this.column3 = column3;

}

public UIColumn getColumn3 () {
return column3;

}

public void setColumn4 (UIColumn column4) {
this.column4 = columné4;

}

public UIColumn getColumn4 () {
return columni4;

}

public void setColumn5 (UIColumn column5) {
this.column5 = column5;

}

public UIColumn getColumn5 () {
return column5;

}

public void setColumné (UIColumn columné) {
this.columné = columné;

}

public UIColumn getColumné () {
return columné;

}

public String commandButtonl action()
{
// Add event code here...
ResultSet rs=null;
try(
Class.forName ("oracle.jdbc.OracleDriver") ;
String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection = DriverManager.getConnection (url,
"OE", "pw");
Statement stmt=connection.createStatement (ResultSet.
TYPE SCROLL_ INSENSITIVE, ResultSet.CONCUR READ ONLY) ;
rs=stmt.executeQuery ( (String) inputTextl.getValue()) ;
dataTablel.setBorder (5) ;
dataTablel.setCellpadding("1") ;
dataTablel.setVar ("catalog") ;
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HtmlOutputText headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("CatalogId") ;
columnl.setHeader (headerComponent) ;

headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("Journal")

column?2.setHeader (headerComponent) ;
headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("Publisher") ;
column3.setHeader (headerComponent) ;
headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("Edition")
column4 . setHeader (headerComponent) ;
headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("Title") ;
columnb5. setHeader (headerComponent) ;
headerComponent = new HtmlOutputText () ;
headerComponent .setValue ("Author") ;
columné . setHeader (headerComponent) ;

HtmlOutputText columnlText=new HtmlOutputText () ;

ValueBinding vb =
FacesContext.getCurrentInstance () .getApplication() .createValueBinding(
"#{catalog.catalogid}") ;

columnlText .setValueBinding ("value", vb);

columnl.getChildren() .add (columnlText) ;

HtmlOutputText column2Text=new HtmlOutputText () ;

vb =
FacesContext.getCurrentInstance () .getApplication() .createValueBinding(
"#{catalog.journal}") ;

column2Text .setValueBinding ("value", vb);

column2.getChildren () .add (column2Text) ;

HtmlOutputText column3Text=new HtmlOutputText () ;

vb =
FacesContext.getCurrentInstance () .getApplication() .createValueBinding(
"#{catalog.publisher}") ;

column3Text .setValueBinding ("value", vb);

column3.getChildren () .add (column3Text) ;

HtmlOutputText columnd4Text=new HtmlOutputText () ;

vb =
FacesContext.getCurrentInstance () .getApplication() .createValueBinding(
"#{catalog.edition}") ;

column4Text .setValueBinding ("value", vb);

column4 .getChildren () .add (column4Text) ;

HtmlOutputText column5Text=new HtmlOutputText () ;

vb = FacesContext.getCurrentInstance () .getApplication() .createVal
ueBinding ("#{catalog.title}");

column5Text . setValueBinding ("value", vb);

column5.getChildren () .add (column5Text) ;

7
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HtmlOutputText columnéText=new HtmlOutputText () ;
vb = FacesContext.getCurrentInstance () .getApplication() .
createValueBinding ("#{catalog.author}") ;
columnéText .setValueBinding ("value", vb);
columné .getChildren () .add (columnéeText) ;
ResultSetDataModel dataModel=new ResultSetDataModel () ;
dataModel . setWrappedData (rs) ;
dataTablel.setValue (dataModel) ;
rs.close() ;
stmt.close () ;
connection.close() ;
}
catch (SQLException e) {System.out.println(e.getMessage());}
catch (ClassNotFoundException e){ System.out.println(e.
getMessage () ) ; }
return null;

1

Right-click on the JSF JSP page node and select Run. The JSF page gets displayed.

Specify a SQL query in the input field (for example, SELECT * FROM OE . CATALOG) and
select the Data Table button.

JSF Data Table

SELECT *FROM QE.CA

L3

The Data Table for the specified SELECT SQL query is generated.

=
JSF Data Table
SELECT *FROM OE.C,
Data Table
[Catalogld [Journal [Publisher  [Edition  [Title [Author
1 Oracle Oracle Nov-Dec Database Resource |Kimberly
Magazine Publishing 2004 Manager Floss
2 Oracle Oracle Nov-Dec From ADF UIX to JSF [Jonas
Magazine Publishing 2004 bacub
‘3 Oracle Oracle ‘March-ApriI ’Slarting with Oracle [Steve
Magazine Publishing 2005 F Muench
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JDBC 4.0 Version

The OC4J server embedded in JDeveloper 10g or 11g does not support JDBC 4.0
specification; but in a later version of JDeveloper that supports JDBC 4.0, the JDBC
4.0 features may be added to the JSF application used to create a Data Table. JDBC
4.0 provides new features such as enhanced connection management, automatic
driver loading, support for wrapper pattern, statement pooling, categorization of
SQLExceptions and enhanced support for the Java SE chained exceptions facility.
To use the JDBC 4.0 features you would need to download the Oracle database 11g
JDBC 4.0 drivers JAR file, ojdbc6.jar from http://www.oracle.com/technology/
software/tech/java/sglj jdbc/htdocs/jdbc_111060.html. Copy ojdbcé.
jar to the j2ee/home/1ib directory, which is in the runtime class path of web
applications running in OC4J server. As JDBC 4.0 drivers require JDK 6.0, we would
also need to set J2SE version to JDK 6.0. To set the JDK version select Tools | Project
Properties and select Libraries in Project Properties window. Select the Change
button for the J2SE Version field to set the JDK to 6.0.

You don't have to modify the JSF application to add connection state tracking to

the application. Connection state tracking is implemented by the connection pool
manager and is used to track unusable connections in the connection pool. Unusable
connections could hamper connection pool performance. Prior to the new feature in
JDBC 4.0, a connection pool manager had to close all the connections and reinitiate
the connection pool if some of the connections in the connection pool became
unusable The connection interface in JDBC 4.0 provides a new method isvalid()
using which a connection pool manager tests if a connection is still valid and closes
the connection if the connection has become unusable.

if (!connection.isValid())

connection.close () ;

We used two different methods to create a Data Table. In each of the methods we
obtained a connection with the database using the Class. forName method to load
the Oracle JDBC driver. JDBC 4.0 provides automatic driver loading using the Java SE
Service Provider mechanism. To use the Java SE Service Provider mechanism, create a
java.sqgl.Driver file in the META- INF/services directory and specify the different
JDBC drivers that are to be available for automatic loading. The Oracle database 11g
drivers JAR file ojdbc 6.jar contains a META-INF/services/java.sql.Driver file
with the oracle.jdbc.OracleDriver class specified in it. With the automatic driver
loading feature, we won't need to invoke the Class. forName method.
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Unlike connection state tracking, you have to modify the JSF application if you

want to avail of the connection identification feature in JDBC 4.0. The connection
interface in JDBC 4.0 has two new methods setClientInfo and getClientInfo to
set and get client info properties. Sometimes one or more connections bog down the
whole application by using excessive CPU. Using the client info properties the JDBC
driver is able to identify the connection clients that could be causing the reduction in
performance. The standard client info properties that are supported in JDBC 4.0 are
ApplicationName, ClientUser, and ClientHostname. In the getDataResultSet
method in the Web Service client class, which was used to create an MBean and
subsequently a Data Table, set the client info properties as follows:

connection.setClientInfo ("ApplicationName", "OracleApp") ;
connection.setClientInfo("ClientUser", "OracleUser") ;
connection.setClientInfo("ClientHostname", "OracleHost") ;

Similarly, set the client info properties in the backing bean method commandButtonl_
action, which was used to create a Data Table with an SQL query specified in the
Input Text field. A Resultset of client info properties supported by a database

may be obtained using the getClientInfoProperties () method of
DatabaseMetaData interface:

DatabaseMetaData metaData=connection.getMetaDatal() ;
ResultSet clientInfo=metaData.getClientInfoProperties() ;

PreparedStatements are pooled by default if the database supports statement
pooling. For efficient use of Statement objects JDBC 4.0 provides Statement object
pooling. Frequently used Statement objects may be pooled using the setPoolable
method. First, test if the Statement object is poolable using the isPoolable method
and subsequently set the statement object to be poolable.

if (stmt.isPoolable())
stmt.setPoolable (true) ;

JDBC 4.0 supports the wrapper pattern for accessing nonstandard methods in
vendor specific extensions to the JDBC API For example, the oracle.jdbc.
OracleStatement interface, which extends the statement interface provides
some methods not in the statement interface. The statement interface extends
the wrapper interface in JDK 6.0. To use the wrapper pattern to access the
OracleStatement, interface test if the Statement object is a wrapper for the
OracleStatement interface using the isWrapperFor method. If a wrapper, create
an object of type OracleStatement using the unwrap method. Subsequently the
defineColumnType method of OracleStatement interface may be invoked to
specify the column SQL type for a column. Database table data is fetched into a
ResultSet in the specified column type. Pre-defining column types saves the JDBC
driver a round trip to the database to find out what the column type for a column
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is. If column types are to be specified using defineColumnType column types of all
the columns has to be set. If only a few of the columns are set or more columns than
columns in a SQL query are set a SQLException gets generated. For example, the
column types for the different columns in the SQL query with which a Data Table is
created is set as follows:

Class class = Class.forName ("oracle.jdbc.OracleStatement") ;

if (stmt.isWrapperFor (class)) {

OracleStatement oracleStmt = (OracleStatement)stmt.unwrap(class) ;

oracleStmt.defineColumnType (1, OracleTypes.VARCHAR)

oracleStmt.defineColumnType (2, OracleTypes.VARCHAR)

oracleStmt.defineColumnType (3, OracleTypes.VARCHAR) ;

oracleStmt.defineColumnType (4, OracleTypes.VARCHAR) ;
(5 )
(6 )
(7 )

7

7

7

oracleStmt.defineColumnType (5, OracleTypes.VARCHAR
oracleStmt.defineColumnType (6, OracleTypes.VARCHAR
oracleStmt.defineColumnType (7, OracleTypes.VARCHAR

}

Another new feature JDBC 4.0 provides is support for the for-each loop to iterate
over chained exceptions and chained causes. Chained exceptions are exceptions that
are linked to an exception. In JDBC 3.0, chained exceptions could only be retrieved
by invoking the getNextException method recursively. Using the Java SE chained
exception facility in JDBC 4.0 chained exceptions and chained causes may be
retrieved as follows:

7

7

catch (SQLException e) {
for (Throwable e : exception ) {
out.println ("Error encountered: " + e);

}
}

The getDataResultSet method with the JDBC 4.0 features added is listed as follows:

public ResultSet getDataResultSet ()
ResultSet rs=null;

try{
String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection = DriverManager.getConnection (url,

IIOEIII Ilpwll) ;
connection.setClientInfo ("ApplicationName", "OracleApp") ;
connection.setClientInfo("ClientUser", "OracleUser") ;
connection.setClientInfo("ClientHostname", "OracleHost") ;

Statement stmt=connection.createStatement (ResultSet.TYPE_SCROLL_
INSENSITIVE, ResultSet. CONCUR_READ_ONLY) ;
DatabaseMetaData metaData=connection.getMetaData() ;
if (metaData.supportsStatementPooling()) {
if (stmt.isPoolable())
stmt.setPoolable (true) ;

}
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Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class)) {
OracleStatement oracleStmt = (OracleStatement)stmt.unwrap(class) ;

oracleStmt.defineColumnType (1, OracleTypes.VARCHAR

oracleStmt.defineColumnType (2, OracleTypes.VARCHAR) ;

7

7

oracleStmt.defineColumnType (3, OracleTypes.VARCHAR

7

oracleStmt.defineColumnType (5, OracleTypes.VARCHAR

7

)
)
)
oracleStmt.defineColumnType (4, OracleTypes.VARCHAR) ;
)
oracleStmt.defineColumnType (6, OracleTypes.VARCHAR)
)

7

oracleStmt.defineColumnType (7, OracleTypes.VARCHAR

rs=stmt.executeQuery ("SELECT * FROM OE.CATALOG") ;

}catch (SQLException e) {for (Throwable e : exception ) ({
out.println ("Error encountered: " + e);

}

return rs;

}

Similarly, modify the commandButtonl_action method in the JSF backing bean.

Summary

JSF UI Component Data Table may be used to display database data retrieved with
a static SQL query or a dynamically generated SQL query. JDeveloper provides the
Create Data Table Wizard to create a Data Table. A Data Table may be generated

by either binding the Data Table to an MBean or with the JSF API. In a JDeveloper
version that supports JDBC 4.0 the new features in JDBC 4.0 such as connection state
tracking, statement pooling, connection identification, support for wrapper pattern,
and Java SE chained exception facility may be availed of.
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Creating a JSF Panel Grid

In the previous chapter, we displayed database data using the JSF Data Table
component. In this chapter, we will discuss JSF Panel Grid to add and retrieve data
from a database with the JDBC API. We will also validate data as data is added to the
database. A panel grid is a UIPanel component represented by the javax. faces.
HtmlPanelGrid class and the h:panelGrid tag. JDeveloper provides the Create
PanelGrid Wizard to create a panel grid.

A panel grid displays a set of components in a specified number of columns. Only
the number of columns needs to be specified in generating a panel grid; the number
of rows is not required. The number of rows is based on the number of components
in the grid and the number of columns in the grid. The components in a panel grid
are added to the specified number of columns. A new panel grid row is started after
the specified number of columns in a row have been allocated. For example, if the
specified number of columns in a panel grid is three and the number of components
to be added to the panel grid is ten. The first three components are added to the first
row, the next three to the second row. Another three components are added to the
third row and one to the fourth row.

In this chapter, a panel grid will be generated from a database table with the Create
PanelGrid Wizard. The Create PanelGrid Wizard provides two methods to create a
panel grid. A panel grid may be created either by first creating an empty panel grid
and subsequently adding components to the panel grid, or by binding a managed
bean to the panel grid. We will discuss both these methods to create a panel grid. The
data for the panel grid will be retrieved/added using JDBC in the JSF backing bean.
In this chapter, we will learn the following:

e Creating an empty panel grid with Create JSF Panel Grid Wizard and adding
JSF UI Components to the panel grid.

e Creating a panel grid with Create JSF Panel Grid Wizard by binding a
managed bean to the panel grid.

e Adding a JSF Validator to a panel grid.
e Adding a JSF Converter to a panel grid.
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Setting the Environment

Install the JDeveloper 10.1.3 IDE. Install the Oracle 10g database including the
sample schemas. In SQL Plus, create an example database table from which a panel
grid will be generated. The SQL script to generate the example database table is

as follows:

CREATE TABLE OE.Catalog(CatalogId INTEGER PRIMARY KEY, Journal
VARCHAR (25) , Publisher VARCHAR(25), Edition VARCHAR(25), Title
Varchar (45), Author Varchar(25), HREF VARCHAR(125));

INSERT INTO OE.Catalog VALUES('l', 'Oracle Magazine', 'Oracle
Publishing', 'Nov-Dec 2004', 'Database Resource Manager', 'Kimberly
Floss', 'http://www.oracle.com/technology/oramag/oracle/04-
nov/o64tuning.html') ;

INSERT INTO OE.Catalog VALUES('2', 'Oracle Magazine', 'Oracle
Publishing', 'Nov-Dec 2004', 'From ADF UIX to JSF', 'Jonas
Jacobi', 'http://www.oracle.com/technology/oramag/oracle/04-
nov/o64jsf.html');

INSERT INTO OE.Catalog VALUES('3', 'Oracle Magazine', 'Oracle
Publishing', 'March-April 2005', 'Starting with Oracle ADF ',
'Steve Muench', 'http://www.oracle.com/technology/oramag/oracle/05-

mar/o25window.html"') ;

Creating a Panel Grid by Binding Rows

In this section we will create a panel grid by binding rows to the panel grid. First, we
will create an empty panel grid by specifying the number of columns in the panel
grid. Subsequently, we will add JSF UI components to the empty panel grid from
the JSF HTML Component Palette. The components added to an empty panel grid
automatically get added in the specified number of columns. To create a JSF panel
grid, only the number of columns needs to be specified.

In this section, we will generate a panel grid of output labels, an input text field,
output text fields, and command buttons. We will add a panel grid to a JSF page
and add UI components from the Component Palette to the panel grid. We will
create a panel grid from the fields of a journal catalog. The example journal catalog
in the catalog table has catalog id, journal, publisher, edition, title, author and url
href fields. In the JSF application, the values for the various output text fields are
retrieved from the Oracle database for a specified input catalog id. First, create a
project for creating a panel grid.
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_.ﬁ.pplicatiuns Iﬁ:lﬂl:u:unnectiu:uns l E]
B Wm0 el
Applications
SRl sFPanslGrd
-3 PanelGrid

Next, add a JSF page to the project with File | New. In the New Gallery window,
select Web Tier | JSF in Categories and JSF JSP in Items. In the Create JSF JSP
wizard select J2EE 1.4 in the Web Application window and click on Next. In the
JSP File window specify a File Name and click on Next. In the Component Binding
window select the Automatically Expose Ul Components in a New Managed Bean.
The backing bean name, class and package are pre-specified. Click on Next.

o+ Create JSF ISP - Step 2 of 5 Compenent Binding (=]

If wou need ko programmatically modify this page's UL components you can choose
to automatically expose them in a managed bean., This creates bean properties
representing UI components added to the page, and binds each UL component ko
its corresponding property. IF wou choose not to automatically expose all LI
components in code, vou can expose individual components directly From the page
later.

() Do Mat Automatically Expose UL Components in a Managed Bean

(#) Automatically Expose UL Components in & Mew Managed Bean

Marme: |I:uau:kjng_cata|u:|g |

Class: |Cata|u:ug |

Package: ||:uane|grid.|:uacldng | [ Browse, ..

Managed Bean:

’ < Back ]mt> i’ FEinish ][ Cancel l
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In the Error Page Options window, select the default settings, which are to not use
an error page, and click Next. In the Tag Libraries window, the default libraries

(JSE Core 1.0 and JSF HTML 1.0) are selected by default. Click Next. In the HTML
Options window, select the default settings and click on Next. In the Finish window,
click on Finish. A JSF page gets added to the project. Add the JDeveloper CSS
stylesheet to the JSF JSP page. Add a Heading 2 header JSF Panel Grid. Next, add a
Panel Grid to the JSF page. Position the cursor below the heading in the JSF page and
select Panel Grid in the JSF HTML Component Palette.

-~ Oracle JDeveloper - JSFPanelGrid jws : PanelGrid.jpr [= =)=
File Edit View Search MNavigete Run Debug FRefactor Versigning Tools Mindow Help
HGodae 0-@- 9@ YXEE A4 Bdw- - SF-PEFHEEIRTDER
(@epplcations | Dpconnections | )| | @SartPage | [ catogie | (=) |@fcomponents | [Hoatacon... | L)
B & @ E s 5of| @[ e + [efaut <o ~|B H £ B [ U = [zrrm =
Applications =] .-- ') Messages =
=[] 15FPanelarid : ulti-Select Checkbax
R e : : -Gt Listbos
: {71 Application Sources ; ; -
5[ Web Content H H Multi-Select Menu
Do : &5 output Format
[0 wes-InF : : & output Hyperlink
] WEB-INFilb L : ) Output Label (Tl
i catalog.jsp ~||: H
=catalog.jep - Sruckre | ol ; g G
= i : Panel Grid N
S : :
+ 5 H H 5] Panel Group
oy, <IDOCTYPE HTML PLRLIC ... : | @ L
(@ page ; i Radia —
: gtaghb'h : : [@Hz—%pertymspectw ] =]
IR el - : : =
; = p
- {58 Fiview +E 7 ﬂ@ﬂ%
B4 html
=[] head Align
i meta - texthtml; charset=y | ElCore
4 title H : 1._1
g link - cssideveloper.css : = tT'”et_ ;
-0 oy : : n s::.a ional...
E+-{gd] hiform : ; Lang
B4, : : ElJavaScript Ev...
..... I5F Panel Grid : : Ondlick
: P onbbiClick
H H Onkeydown
4 [ 10 [<tview= <htmil= <boty- <hfarmiform = <hzs || Ga.to Page Defirition
Source | Design Design | Source | History [ 4] o]
i\ IDeveloper!jdevimywarklJFPanelGrid|PanelSridipublic_htmiicatalog jsp | Inserting after Hz selected: Hz £ Web Editing

In the Create PanelGrid Wizard, click on Next. In the PanelGrid Options window
select the Create empty panel grid radio button and specify the Number of
Columns in the panel grid, 2 in the example JSF application. Click on Finish.
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=7+ Create PanelGrid - PanelGrid Options

Select the way in which you wank to create the panel grid.

(%) Create empty panel grid

of columns, You can add components ta it later in the Wisual Editor.

This option is useful for creating an empty panel grid with the specified number

Murber of Columns |2

() Panel Grid From Managed Bean o Expression

lavout the chosen components in Form-like structure,

Source:

Class:

Help < Back Fipish
L

Use this option ko create a Form using panel grid. This option will automatically

Cancel

An empty JSF Panel Grid is added to the JSF page. Next, we will add components
from the Component Palette to the panel grid. The components added to the empty
panel grid are arranged in two columns. Position the cursor in the panel grid and

select Output Label in the Component Palette.

22 Oracle JDeveloper - JSFPanelGrid jws : PanelGrid jpr: C:\IDeveloperij yworkyJSF i rid\public_htmP\catalog.jsp =0 o>
File Edit Wiew Search Mavigate Run Debug Design Refactor Versioning Tools Window Help
Fedde 0-90- 90 HEE /4 adda- - F-DEFHAEIITERDB
@rpplications | DCorrections | [2)||@)start Page | [F catalogise | omponents | [LoataCon... | [
B ®E D Eel |8 e - | Default 5 HTML =
applications [=] [ Messages =
Par\e\Grid ! JSF Panel Grid [E8 multi-Select Checkbox
18] Panelid : ) Multi-Select Listhox
: {7 Application Sources -
5 Web Cortent Multi-Select Menu
[Dess g output Format
g WEB-INF @ Output Hyperlink
WEB-INFiib L |
] Output Label
] eatalog.isp - P s
= catalog.jsp - Sruchure | =] A otpueText
= Output Label
* Renders an HTML "label” element)
/i <IDOCTYPE HTML PUBLIC ... 7 £
1 page (®) Rradio -
[ tagib - h [@Panel Grid - Property Inspector ]
I taglb - f -
=
= [ Frview fE7 BoENRF
€3 html
B ead BoColor
(5] meta - text/htmi; charset= Border
& title Cellpadding
| @ link - cssfideveloper.css EE:‘SP“‘"Q i
a Columns
bodh
el Fame rons
: Rendered  true
A 757 porel : Rules none
i "anel Gri H |
= H | Summary
=& = |h:panelcrid : = Width
H | [=lCore b’
4] [T || <rview= <htmi= <body= <hfarmatorm = <hpanelgrid#panelgrid 1> I<| GotePage Definiton
Source | Design | Design | Source | History [ 4] o]
C:\IDevelopertjdevimywork|JSFPanelGrid\PanelGridipublic_htrlicatalog.jsp | Inserting inside Panel Grid | selected: Panel rid 4 web Editing
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An Output Label is added to the JSF page. Position the cursor to the right of the
output label with the right arrow key and select Input Text in the Component Palette.

@Start Page lcatalog.jsp ] Components LData Con... ] E]
@) [mone ~ | Default & I5F HTML -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g2 Input Text -l
| JSF Panel Grid Irpubedarea
| put Text
outputLabell | Renders an HTRL "input” element of "type" "4
% Message _
[ Messages

Multi-Select Checkbox
Rulti-Salact |ickh

@Output Label - Property Inspectar =

AR ROED S

Accesskey

Converter

For

Rendered  krus

Tablndex
@ Valus

oukputLabell (=]

=fview= =himl= =hody= <h:form#orm1 = <h:panelgrid#panelgrid1 = <h:outputlabel#outputiabel 1>

"+ | | Goto Page Definition

Design | Source | History [ 4 [»]

An input text field gets added to the JSF page. To add another component to the JSF
page, position the cursor to the right of the previous component with the right arrow
key. Next, add an Output Label. The output label gets added in a new row as the

panel grid has only two columns.

JSF Panel Grid

outputLabell ‘

@Start Page lc&t&hg.jsp ] E] ﬁCUmpUnants ]_Data Con.. ] g
G@ [None 'IDeFault 'INone '] % & ﬁ B J U= = 9% & E - Z JS_F I"EM\;HB :
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' % Messages W

=fwiew= <html= <body= <h:form#farm1 = <h:panelgrid#panelgrid1 = <hzoutputlabel#outputlabel 2>

Multi-Select Checkbosx
Multi-Select Listbox
Multi-Select Menu

% Cutput Format

§ Qukput Hyperlink —
Output Label =

@Output Label - Property Inspector [:]
2B/ BOES R

Accesskey

Converter

Far

Rendered  true

TabIndex
@ Yalue

autputlabel?

Go ko Page Definition

Design | Source | Hiskar | 4 | | 3 |
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Add Output Text fields and Output Labels to the panel grid
row add a Output Label and a Output Hyperlink.

to four rows. In the fifth

@Start Page

Icatalog.]sp ]

ﬁCUmponents

@Data Con... I

]
E}ﬁ [Nnna Z

! JSF Panel Grid

- IDeFault

outputLabell |

outputLabel2 outputText1
outputLabeld outputText2
outputLabeld outputText3
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=fview= =html= =hody= =h:form#form1= <h:panelgrid#panelgridi = <h:outputlabel#outputlabel5s>
Design | Source |Hist0ry | 4 \
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J5F HTML

v] 4 |iO

Muki-Gelect Listbax
Multi-Select Menu
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Output't%bel
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it

@Output Label - Property Inspeckar [:]
PBR7 AOEE

-

Accesskey
Converter

For

Rendered

TabInde:x
@ Yalue

true

oukputLabels

G0 bo Page Definition

Next, we will add an Output Text component to the Output Hyperlink component.
Select the Output Hyperlink component in the JSF page and select Output Text

in the Component Palette. An output text field gets added to the output hyperlink
component. An output hyperlink is a Ul component that is similar to a <a/>
component in a HTML page. The output text in the output link is text that gets

displayed in the hyperlink.

(2)start Page

[Heaor |

ﬁcamponents

|Eloatacon... |

(J
(o] [None Z

- IDefau\t

~[rore <|B & £ B 1

JSF HTML

| JSF Panel Grid

outputLabell |

outputlabel2 outputText1
outputLabel3 outputText2
outputLabeld outputText3
outputLabels E e

] ¢ |E

Multi-Select Listbox
Multi-Select Menu
% Cutput Format

§ Qutput Hyperlink
Qutput Label

A Cutput Text

] Panel Grid
51

@Output Texk - Property Inspector

PBRZ ACES R

Converter

Escape true
Rendered  brue
@ Yalue oukputTexk4
[ECore
@Id oukputTexks

=html= <hody= <h:formaform1 = <h:panelgridgpanelgrid1 = <h:outputlink#outputlink =

Dhesign |Source |History | 4 |

[l

G0 ko Page Definition
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Add another row of Output Label and Output Text components. Next, add a row of
command buttons to the panel grid.

@Start Page Tcata}og.isp ] E] ﬁCDmponents @Data Con... 1 [:]
T8 [rione | Default ~more ~|B & £ B § U |= = 3 & = - [af[15FHmL -
_______________________________________________________________________________________________ b Pointer =
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ActiorListe. .,
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| Disabled false
Irmage | =]
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Design lSource JHistory I 4 | | 3 I

In the Property Inspector, set the text on the Output Labels and the command
buttons. To specify the text value for a component, click on the component and
specify the text value in the Value property in the Property Inspector.

®Start Page cataulog. jsp l E] ﬁCnmponents EData. . E]

Eﬁ[r\lnne VIDeFauIt VINDne v]% Hh A B I U Z J5F HTML
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| Title : =
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v Author ! ol ,bf @ &

H . ahlndex
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H H [FlCore

| 8 @ Id outputLabell

i i Tikle:

=h:farrmaform1 = <h:panelgrid#panalgrid1 = <h:outputiabel#outputiabel1> |+ | | Goto Page Defintion
Design |Snurce |Hist0ry | 1 | | [ |
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The example JSF application also demonstrates the data conversion and validation
provided by the JSF specification. By specifying a Validator for a component the
component value may be validated to be within a specified range, and by specifying
a Converter for a component, the component value may be converted to the specified
converter type. Specify the validateLongRange validator for the catalog ID input
text field:

<f:validateLongRange minimum="1" maximum="3"/>

If the value in the Catalog ID input field is not within the specified range of 1 and 3 a
validation error gets generated. The different types of validators provided by the JSF
are listed in the following table:

Validator Description

validateLongRange Validates a long value to be within a
specified range.

validateLength Validates the length of a String value to be
within a specified range.

validateDoubleRange Validates a double value to be within the
specified range.

Register an Integer data type converter with the Catalog ID input text field:

<f:converter converterId="javax.faces.Integer" />

The value specified in the input text field gets converted to java.lang.Integer
type. Next, add a message component to display an error message by the Catalog
ID input text field. Add the input text and message components to a panel

group component. Select the catalog. jsp node in the Applications Navigator
and select the Source tab in the editor window. Replace the <h:inputText
binding="#{backing catalog.inputTextl}" id="inputTextl"/> component
with the following h:panelGroup component.

<h:panelGroup>
<h:inputText binding="#{backing catalog.inputTextl}"
id="inputTextl">
<f:converter converterId="javax.faces.Integer" />
<f:validateLongRange minimum="1" maximum="3"/>
</h:inputText>
<h:message for="inputTextl"/>
</h:panelGroup>
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We have added the h:panelGroup component declaratively. JDeveloper also has the
provision to add the panelGroup component when adding the inputText component
using the surround with option. Next, add a action method for the command buttons.
Select the catalog. jsp node in Applications Navigator and select the Design

tab. Double click on the Submit command button. In the Bind Action Property
window, select the managed Bean backing_catalog and backing bean method as
commandButtonl_action. Add an import statement for the java.sqgl package to the
backing bean class panelgrid.backing.Catalog.java.

In the command button action method query the example database table

OE. CATALOG with the Catalog ID specified in the input field. Load the Oracle JDBC
driver oracle.jdbc.OracleDriver using the Class. forName method. Create a
Connection object using the getConnection method of the DriverManager class.
Create a statement object from the Connection object using the createStatement
method. Specify the result set type as scrollable and result set concurrency as
read-only. Retrieve the Catalog ID input in the JSF page in the Input Text field by
invoking the getvalue method on the backing bean attribute for the Input Text.
Run an SQL query using the executeQuery method to generate a Resultset.

Set the values retrieved in the result set in the output text fields and the

output hyperlink using the setvalue method. The following listing shows the
commandButtonl action method:

public String commandButtonl action() {
// Add event code here...
ResultSet rs=null;
try{
Class.forName ("oracle.jdbc.OracleDriver") ;
String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection =
DriverManager.getConnection (url, "OE", "pw");
Statement stmt=connection.createStatement (ResultSet.
TYPE SCROLL_INSENSITIVE, ResultSet. CONCUR_READ_ONLY) ;
String query="SELECT * FROM OE.CATALOG WHERE CATALOGID=
"+inputTextl.getValue() ;
rs=stmt.executeQuery (query) ;

rs.next () ;
outputTextl.setValue (rs.getString("Journal")) ;
outputText2.setValue (rs.getString ("Publisher")) ;
outputText3.setValue (rs.getString ("Edition")) ;
outputLinkl.setValue (rs.getString ("HRef")) ;
outputText4.setValue (rs.getString ("Title")) ;
outputText5.setValue (rs.getString ("Author")) ;
rs.close() ;

stmt.close() ;
connection.close() ;
}catch (SQLException e)

}catch (ClassNotFoundException e) {
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}

return null;

}

The SQL query handling may also be specified in a server-side helper class instead
of directly in the managed bean. The Clear button clears the fields in the JSF page.
Double click on the Clear command button in the Design mode. In the Bind
Action Property window, select the backing_catalog managed bean and the
commandButton2_action method. Modify the commandButton2_action method
to set the output text field values to an empty string. The commandButton2_action

method is listed below:

public String commandButton2 action()
// Add event code here...
outputTextl.setValue("");
outputText2.setValue (""
outputText3.setValue
outputText4.setValue
outputLinkl.setValue
outputText5.setValue

)i
(Illl);
(Illl);
(Illl);
(mmy

I
return null;

}

Right-click on the JSF JSP page catalog.jsp in the Applications Navigator and
select Run. The JSF Panel Grid gets displayed. The output labels and input text field/

output text fields are displayed in two columns.
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Done & Internet | Protected Mode: OFf

F100% v
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Specify a Catalog ID in the input field and select the Submit button. The database
table column values corresponding to the specified catalog id are displayed in the
panel grid. The title is displayed as a hyperlink, which may be selected to display the
referred document.

& catalog - Internet Explorer provided by Dell [ ][ =] =]

@ l.\_::,l - |ﬁ, http://192.1681.9:8 ~ | 3 | x | | Google pe
File Edit View Favorites Tools Help

Google ||[Cl~ IZ| Go{r@ 9 B~ | Y9 Bookmarksw ¥ () Settings~
{3 Favorites igp & | Customize Links
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JSF Panel Grid

CataloglD =

Journal  Oracle Magazine
Publisher Oracle Publishing
Edition  March-April 2005

Title Starting with Oracle ADE
Author Steve Muench

Done €D Internet | Protected Mode: Off #100% -
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The output text fields may be reset to empty text fields by selecting the Clear button.
Next, we will demonstrate the validation of the input text value. Specify a Catalog
Id input text value that is not within the validator range of 1 and 3 and click on the
Submit button:

@ catalog - Internet Explorer provided by Dell E\@
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File Edit View Favorites Tools Help

CA}OglE“Gv ElGo{r@ <D E‘ - ‘ ¢ Bookmarksw ** @Settings-
{3 Fawvorites ﬁ} | £ | Customize Links

I@cata[og _‘ [ Emulate]l:_f] @ < » [ E@a > |2k Page - ”

JSF Panel Grid

CataloglD g

Journal
Publisher
Edition
Title
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A validation error is generated to indicate that the specified Catalog ID is not in the
range specified in the validator.

' '€ catalog - Internet Explorer provided by Dell = =[] 1
@\J + | €] http//19216819:2 ~ |45 | X | [[G] Googie J2
Eile Edit Miew Favorites Tools Help
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JSF Panel Grid

CataloglD 5 Validation Error: Specified attribute is not

between the expected values of 1 and 3.
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Publisher
Edition
Title
Author

Done €D Internet | Protected Made: Off . 100% -

In this section, we created a JSF panel grid by binding two columns to the panel
grid and subsequently adding JSF components to the empty panel grid from the
Component Palette.

Creating a Panel Grid by Binding a
Managed Bean

In this section, we will create a panel grid by binding a managed bean to the panel
grid in the Create PanelGrid Wizard. We had used a similar managed bean binding
to create a Data Table in the previous chapter. A managed bean is a Java object that
represents a resource. The example panel grid is an input form to update a
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journal catalog in Oracle database. The procedure to create a panel grid by binding a
managed bean is as follows.

1. Create a Java Bean class to represent the different fields in a journal catalog.
2. Create a managed bean from the Java Bean class.
3. Bind the managed bean to a panel grid in a JSF page.

Delete the JSFPanelGrid application created in the pevious section and create a
similar application and a project in Applications-Navigator for the panel grid.
Generate a managed bean from a JavaBean class. A managed bean implements
aresource, a JavaBean class in the example application. The JavaBean class has
properties and getter/setter methods for the properties corresponding to the
different columns in the example database table. Add a Java class to the project
with File | New. In the New Gallery window select General in Categories and
Java Class in Items. In the Create Java Class window specify the class name,
PanelGridBean, and the package name, example.panelgrid. To the PanelGridBean
copy the following listing.

package example.panelgrid;

public class PanelGridBean

{

private int catalogId;

private String journal;

private String publisher;

private String edition;

private String title;

private String author;

private String href;

public PanelGridBean () {

}

public int getCatalogId() {
return this.catalogId;

}

public void setCatalogId(int catalogId) {
this.catalogId=catalogId;
}

public String getJournal () {
return this.journal;
}

public void setJournal (String journal) {
this.journal=journal;
}

public String getPublisher () {
return this.publisher;
}

public void setPublisher (String publisher) {
this.publisher=publisher;
}

public String getEdition () {
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return this.edition;

}

public void setEdition(String edition)
this.edition=edition;
}

public String getTitle() {
return this.title;
}

public void setTitle(String title)
this.title=title;
}

public String getAuthor () {
return this.author;
}

public void setAuthor (String author) {
this.author=author;
}

public String getHref () {
return this.href;
}

public void setHref (String href)
this.href=href;
}

}

Next, add a JSF JSP page, catalog.jsp, to the project with File | New. In the New
Gallery window select Web Tier | JSF in Categories and select JSF JSP in Items.
Click on OK. Next, we will create a managed bean from the Java Bean class. Open
the faces-config.xml configuration file node in the Applications Navigator and
select the Overview tab in the editor window. Select the Managed Beans node (if not
already selected). Click on New to add a new managed bean.
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In the Create Managed Bean window, specify the managed bean name,
PanelGridMBean, and select the Javabean class, PanelGridBean, as the Class for
the managed bean. Select request as the Scope and click on OK. A managed bean,

PanelGridMBean gets created.
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The JSF panel grid may also be used to specify initial values for the input text fields
in an input form. Specify the initial values of managed bean properties in the
faces-config.xml file. Select the faces-config.xml file node and the Source tab. To
the panelGridMBean, add the initial values of the managed bean properties with the
<managed-property/> element. The managed-bean element in faces-config.xml
with the managed bean properties specified is listed:

<managed-beans>

<managed-bean-name>backing catalog</managed-bean-name>
<managed-bean-class>panelgrid.backing.Catalog</managed-bean-class>

<managed-bean-scope>request</managed-bean-scope>

<!--oracle-jdev-comment :managed-bean-jsp-link:1lcatalog.jsp-->

</managed-bean>
<managed-beans>

<managed-bean-name>PanelGridMBean</managed-bean-name>
<managed-bean-class>example.panelgrid.PanelGridBean</managed-

bean-class>

<managed-bean-scope>request</managed-bean-scope>

<managed-property>

<property-name>catalogld</property-name>

<valuesl</values>
</managed-property>
<managed-property>

<property-name>journal</property-name>
<value>Oracle Magazine</value>

</managed-property>
<managed-property>

<property-names>publisher</property-name>
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<value>Oracle Publishing</value>

</managed-property>
<managed-property>
<property-name>edition</property-name>
<valuesNov-Dec 2004</values
</managed-property>
<managed-property>
<property-name>title</property-name>
<values>Database Resource Manager</value>
</managed-property>
<managed-property>
<property-name>author</property-name>
<value>Kimberly Floss</value>
</managed-property>
<managed-property>
<property-name>href</property-name>
<values>http://www.oracle.com/technology/oramag/oracle/04-
nov/o64tuning.html</values>
</managed-property>
</managed-bean>

Add a panel grid to the JSF page, catalog.jsp. Position the cursor in the JSF

page and select Panel Grid in the Component Palette.

=5 Oracle per - J5FPanelGrid jws : P:

|Gridj

File Edit View Search Mavigate Run Debug Refactor ‘Versigning Tools

Window Help

[ =]

GoEd 0O- 0 90 XBM 44 alda- - -PAGA@IEIDD
@applications Navi.., | DgConmections | -] |@startPage | catalopjsp | [BlPancleridbean.jova | E3feces-cofigaml | E]@mpunents Eoaacon.. | [
&R ®E w0 E el i one | Defat v B H L B I U T & = - (o SFHL -
& e | | BB Muki-Select Listoox
(& Applications -
-] J5FPansisrid Multi-Select Menu
=[5 Parelarid A output Format
= [ Appiication Sources £ outpt Hyperink
1) example.panelarid
B3I panelgrid.backing T3 output Label
(=[] Web Conkent A output Text
-0 wee-InF 5 Panel arid
(23 Faces-config.zml :
- e
3 WEB-TNFlib l@Fnrm-Pmpertylnspecmr | [=]]
(] jsf-mpl.jar
....... catalog.isp
[<]
= Accept @
= catalog jsp - Structure | (=] AceoptCh...
-, EncType  applicationjx-wm-F. .
Rendered  trus
E %QDOCTVPEHTML PUBLIC ... L Target
...... page ElCore -
...... 12 tagib - b
12 taglb - F <fvigw= =html= <body= <hform#form1> |~ | | GatoPage Definition
-Es] Frview Design | Source | History | 4] [ ]
ikl
B € bi | EJRunning: Embedded 0C43 Server - Log (]
Source | Desian | Messages | [ Running: Embedded OC41 Server o=
Starting Embedded 0C4J Server. | web Editing
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The Create PanelGrid Wizard gets started. Click on Next. In the PanelGrid Options
window select the Panel Grid from Managed Bean or Expression radio button.
Click on Bind to bind the panel grid with a managed bean.

= Create PanelGrid - PanelGrid Options (=3

Select the way in which you want to create the panel grid.
() Create empty panel grid

This option is useful for creating an empty panel grid with the specified number
of columns. You can add companents ta it later in the Yisual Editar,

Mumber of Columns
(3) Panel Grid from Managed Bean or Expressian

Use this option to create a Form using panel grid. This option will automatically
lavout the chasen components in Form-like structure,

Source: | | Bind. ..

Class: | ['] [ ﬁrcllnuoke Expres

In the Expression Builder window, select the JSF Managed Beans |
PanelGridMBean node and add the PanelGridMBean to the Expression field
with the > button.

=7+ Expression Builder @
‘Wariables: Expression:
EI =3 15F Managed Beans E] #{PanelGridMBeani—

IR anelaridMBean
&3 backing_ratalog
& backing_ratalog
D requestscope
B1-5] 75P Objects

Logical Operators:

(el (I (>](<]

IMathematical Operators:

(I

(=GN

e (o
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In the PanelGrid Options window, select the Javabean class, PanelGridBean in the
Class field and click on Next.

7+ Create PanelGrid - PanelGrid Options

Select the way in which you wank to create the panel grid.
() Create empty panel grid

This option is useful For creating an empty panel grid with the specified number
of columns, ¥ou can add components ko it later in the Yisual Editor,

Mumber of Columns
(2) Panel Grid From Managed Bean or Expression

Ise this option to create a form using panel grid. This option will automatically
layout the chosen compaonents in Form-like struckure,

Source; | #{PanelGridMBeant | Bind. ..
Class: | example. panelgrid. PanelGridBean [v] Browse. ..

In the Fields Selection window sort the order of the selected fields to correspond to
the OE. CATALOG database table columns. Click on Next.

== Create PanelGrid - Fields Selection

Available: Selected:

puhlisher
edition
href

title
author

B)lo)¥|v
BEEE

i

= Back Mﬁt = Cancel
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In the Components Detail select the <header> row and specify a header in the
Label field. Select the catalog 1d row and select the Type as Input Text. Specify the
Catalog Id field as a required field by selecting the Required checkbox. Select the
Associate Message checkbox to add a message component column to the panel grid.
The error messages get displayed in the message component. Click on the Advanced
button to register a validator and a converter with the Catalog Id input text field.

A JSF validator is used to validate input fields values and a JSF converter is used to
convert input field values.

== Create PanelGrid - Components Detail (23]
Rows Row Detail
""" <header > Walue: #4{PanelGridMBean. catalogld}
----- Catalag Id
----- Journal Label: |Cata|0g d ” Bind...
----- Publisher
,,,,, Edition Type: | Input Text -
----- Href
| Required
----- Title £
""" Author Assoriate Message
----- “fooker s

[ < Back " Mext = i[ Einish ][ Cancel ]

In the Advanced Properties window, select the Integer converter. The Catalog Id
input text field value gets converted to Integer type with the converter.

7+ Advanced Properties @

|/'u'a|idatcur rCnnverter |

Specify the converter details For the compaonent.

Mo Properties

35 i Cancel
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Next, select the Validator tab and select the Validate Long Range validator. Specify
the Minimum and Maximum values for the validator. The validator validates the
Catalog Id input field value to be within the specified range.

77+ Advanced Properties

Yalidatar || Carwerter |

Specify the walidator details For the component.

Walidator: ’\-‘alidate Long Range

@Eo =

EX3

=] General
Maximum

Il |

(] Comm

In the Components Detail window, specify the Type as Input Text for the other
fields and click on Next. In the Finish window click on Finish. A JSF Panel grid is
added to the JSF page catalog.jsp. Add a command button Submit to the JSF page.

File Edit View Search Mavigste Run Debug Refactor Versioning Tacls

== Oracle JDeveloper - JSFPanelGrid jws : PanelGrid jpr

Window Help

(= =]

0oHa 0-0- 90 YEBE /4 adda- - F-PEVSHEEIDDEP
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| O
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EY Yo =R
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~ |Defaut

~[rone ~ B & £ B F U = = 3=
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=21 Application Sources
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=[] web Content.
=] WEB-TNF
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[2] webxml
=[] wEB-INF\ib
[8] jsF-impl.jar

Zcatalog jsp - Structure |

Catalog Id ‘D | %Mesaagﬂ \
Journal ‘#{Pane\GmdMBean.Jaumau |
: Puhblisher ‘#(Pane\GmdMBean.pub\isher} |

Edition [#{PanelGrianBean.asition) |

Href ‘#(Pane\GmdMBean.hreﬂ |

Title [#{PanelGriamBean-itie} |
Author [#{FaneiGriamBean.author) |

J5F HTML

Checkbox
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@ Command Button
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[ Data Table:

Farm

[=] Graphic Image
Input Hidden

SIDR

l@cata\nq‘]sp - Property Inspector (=]

PES BOE

saveEncoding

UTF-8

»*
<IDOCTVPE HTML RUBLIC .. ||
@ page
I taglb - h
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iForm
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Source | Design | Messages | (> Running: Embedded 0041 Server oo
C:\IDeveloper!jdevimyworkJSFPanelGrid|PanelGrid|public_htmlicatalog. jsp | wieb Editing
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Next, we will modify the command button action method in the backing bean.
Double-click on the command button in the Design tab. In the Bind Action property
window select the default settings for Managed Bean and Method and click on OK.
In the command button action method retrieve the input field values and update

the database table for the specified catalog id. Add an import statement to the
backing bean class for the java.sqgl package. In the commandButtonl_action
method load the Oracle JDBC driver oracle.jdbc.OracleDriver using the
Class.forName method.

Create a Connection object using the getConnection method of DriverManager
class. Create a Statement object from the Connection object using createStatement
method. Specify the result set type as scrollable and result set concurrency as read-
only. Retrieve the Input Text field values using getvalue method. Update database
table catalog by running an UPDATE SQL statement using the executeQuery method.
The commandButtonl action method is listed below.

public String commandButtonl action() {
// Add event code here...
ResultSet rs=null;
try{Class.forName ("oracle.jdbc.OracleDriver") ;
String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection =
DriverManager.getConnection (url, "OE", "pw");
Statement
stmt=connection.createStatement (ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR READ ONLY) ;
int catalogId=((Integer) (inputText0.getValue())) .
intvValue () ;
String journal=(String) inputTextl.getValue() ;
String publisher=(String) inputText2.getValue () ;
String edition=(String) inputText3.getValue() ;
String title=(String) inputText4.getValue() ;
String author=(String) inputText5.getValue () ;
String href=(String) inputText6.getValue () ;
String query="UPDATE OE.CATALOG SET

JOURNAL="+"'"+journal+"'"+", "+"PUBLISHER="+""'"+publisher+ "'"+

n , II+IIEDITION: |l+|l 1 |l+edition+ na |l+|l , |l+ IITITLE:" +|l 1 |l+title+ll 1 |l+|l , |l+|l

AUTHOR="+""'"+author+"'"+", " 4" HREF="+"'"t+href+"' "+"WHERE

CATALOGID="+""'"+catalogId+"'";
stmt.executeUpdate (query) ;stmt.close () ;connection.close () ; }

catch (SQLException e) {System.out.println(e.getMessage());}

catch(ClassNotFoundException e)
{System.out.println(e.getMessage()) ; }return null;}
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Right-click on the catalog.jsp node and select Run. The panel grid with the initial
values specified in the input fields is displayed:

‘& catalog - Internet Explorer provided by Dell ==l ==

K_J"\J &) hitp:/1192168198 ~| 43 | x | |Gl Google =

File Edit View Favorites Tools Help
Google |G~ E| Go-{p@ 9D~ ‘ ¥ Bookmarksw () Settings
i‘r Favorites {,{p # | Customize Links

>

& catalog l ‘ [ EmulateIEi‘l - B = m ~ |:2r Page

Catalog Id 1

Journal Oracle Magazine
Publisher Oracle Publishing
Edition Nov-Dec 2004

Href http:/fwww.oracle.comjte
Title Database Resource Mz

Author Kimberly Floss

Done €D Internet | Protected Mode: Off | 100% -

To update a database table row specify the Catalog Id for the row and the input
field values, and click on the Submit button. The input field Catalog Id is specified
as a Required field. If an input value is not specified in the Catalog Id field a
validation error is generated. The validation error gets displayed in the message
component column.
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@ catalog - Internet Explorer provided by Dell El@
@Q - [&] http/192168198 + |44 | x | (Gl Google I
File Edit View Favorites Tools Help
Google [C+ E Go 1»6’;’) 2B~ | ¥¥ Bookmarks» > () Settings=
i::? Favorites ﬂ"g # | Customize Links
(& catalog l_ [ Emu\ateIEﬂ'l @ R -3 [;%; - Ii‘"Page - ?

Catalog Id Validation Error: Value is required.
Journal Oracle Magazine

Publisher Oracle Publishing

Edition Nov-Dec 2004

Href http:/fwww.oracle.comfte

Title Database Resource Mz

Author Kimberly Floss

Done e Internet | Protected Mode: Off H100% -

Next, we will demonstrate the validator registered with the Catalog Id input field.
Specify a Catalog Id input value not within the range of 1 and 3 and click on the
Submit button. A validation error is generated in the message column.

/& catalog - Internet Explorer provided by Dell =] =] =)

@Q 7 |§, http://192.168.1.9:8 - | "?| A | | Google ye)
Eile Edit View Favorites Tools Help

Google [Gl» IZ| Go{»g‘j‘) 9D B~ | ¥ Bookmarksw () Settings~
97 Favorites  5pw | @& Customize Links

(& catalog l_l [ EmulateIEFI @ B -3 @ v 2k Page v -
Catalog 5 Validation Error: Specified attribute is not
Id between the expected values of 1 and 3.

Journal  Oracle Magazine
Publisher Oracle Publishing
Editon  Nov-Dec 2004

Href http:/jwww.oracle.comjte
Title Database Resource Mz

Author  Kimberly Floss

Done € Internet | Protected Mode: Off #100% -
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JDBC 4.0 Version

In a JDeveloper version that supports JDBC 4.0 in its embedded OC4] server, we may
add the JDBC 4.0 features to the JSF panel grid application. JDBC 4.0 provides new
features such as enhanced connection management, automatic driver loading using
Java SE Service Provider mechanism, support for wrapper pattern to access
vendor-specific extensions to JDBC AP]I, statement pooling, and support for Java SE
chained exceptions facility and categorization of exceptions.

For the JDBC 4.0 version of the JSF panel grid application, we need to download
the Oracle database 11g JDBC 4.0 drivers JAR file, ojdbcé . jar, from http://www.
oracle.com/technology/software/tech/java/sqlj jdbc/htdocs/jdbc
111060.html. The JDBC 4.0 driver requires JDK 6.0. Therefore, we need to set the
J2SE version to JDK 6.0 in JDeveloper. To set the JDK version select Tools | Project
Properties. In the Project Properties window select Libraries and in the J2SE
Version field specify the JDK 6.0 version.

The JDBC 4.0 drivers JAR file, ojdbcé . jar, contains a META-INF/services/
java.sq.Driver file that specifies the Oracle JDBC driver class oracle.jdbc.
OracleDriver. The java.sql.Driver field is included in ojdbce . jar for the Java
SE Service Provider mechanism to load JDBC drivers. In the JDBC 4.0 version of
commandButtonl_action () method in the backing bean class, remove the line in
which the Oracle JDBC driver is loaded using the class. forName () method.

JDBC 4.0 provides connection state tracking using the isvalid () method in the
Connection interface. The connection pool manager tests if a connection has
become unusable with the isvalid method. If a connection has become unusable,
the connection pool manager closes the connection using the close () method.
Connection state tracking reduces the overhead of closing all the connections in a
connection pool and reinitiating a connection pool if some of the connections in the
connection pool become unusable.

Another connection management feature JDBC 4.0 provides is connection client
identification. Sometimes some of the client connections bog down the application
by consuming excessive CPU. Earlier versions of JDBC did not have the provision
to identify such client connections. The Connection interface in JDBC 4.0 has

two new methods setClientInfo and getClientInfo to set and get client info
properties. Thus, a Connection object is identified by its client info properties. The
different client info properties supported by a database may be obtained using

the getClientInfoProperties method of the DatabaseMetaData interface. The
standard client info properties are ApplicationName, ClientUser, and Hostname.

In addition to Preparedstatements pooling JDBC 4.0 provides Statement pooling.
Frequently used Statements may be pooled using the setPoolable () method. The
isPoolable () method is used to test if a Statement object is poolable.
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JDBC 4.0 supports the wrapper pattern in the Wrapper interface to access vendor-
specific extensions to JDBC API. Oracle JDBC extensions are available in the
oracle.jdbc. package. For example, to access the nonstandard methods in

the oracleStatement interface, which extends the statement interface, test

if a Statement object is a wrapper for the OracleStatement interface using

the isWrapperFor method. If the Statement object is a wrapper, unwrap

the oraclestatement interface using the unwrap () method to create a
OracleStatement object. Subsequently, the defineColumnType method of the
OracleStatement object may be invoked to define column types. Defining column
types saves the JDBC driver a roundtrip to the database to find the column types.
When an SQL query is run the database table data is fetched into the defined column
types in the Resultset.

JDBC 4.0 provides support for the Java SE chained exceptions facility, also called
the cause facility, to retrieve chained exceptions. JDBC 4.0 also retrieves non-
SQLException chained exceptions. In the JDBC 4.0 version of the panel grid
application, the chained exceptions and chained causes are retrieved using the
enhanced for-each loop introduced in J2SE 5.0.

The JDBC 4.0 version of the commandButtonl action () method to retrieve the field
values for a specified Catalog ID is listed as follows:

public String commandButtonl action() {
// Add event code here...
ResultSet rs=null;
try(

String url="jdbc:oracle:thin:@localhost:1521:0RCL";
Connection connection =
DriverManager.getConnection (url, "OE", "pw");

connection.setClientInfo ("ApplicationName", "OracleApp") ;
connection.setClientInfo ("ClientUser", "OracleUser") ;
connection.setClientInfo("ClientHostname", "OracleHost") ;

Statement stmt=connection.createStatement (ResultSet.TYPE SCROLL
INSENSITIVE, ResultSet.CONCUR_READ ONLY) ;

DatabaseMetaData metaData=connection.getMetaDatal() ;
if(metaData.supportsStatementPooling()){

if (stmt.isPoolable())

stmt.setPoolable (true) ;

}

Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class)) {
OracleStatement oracleStmt = (OracleStatement)stmt.unwrap(class) ;

oracleStmt.defineColumnType (1, OracleTypes.VARCHAR) ;
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7

oracleStmt.defineColumnType (2, OracleTypes.VARCHAR

)

oracleStmt.defineColumnType (3, OracleTypes.VARCHAR) ;

oracleStmt.defineColumnType (4, OracleTypes.VARCHAR) ;
)
)

7

oracleStmt.defineColumnType (5, OracleTypes.VARCHAR

7

oracleStmt.defineColumnType (6, OracleTypes.VARCHAR
oracleStmt.defineColumnType (7, OracleTypes.VARCHAR) ;
String query="SELECT * FROM OE.CATALOG WHERE CATALOGID="+inputTextl.
getValue () ;

rs=stmt.executeQuery (query) ;
rs=stmt.executeQuery ("SELECT * FROM OE.CATALOG") ;

outputTextl.setValue (rs.getString ("Journal")) ;
outputText2.setValue (rs.getString ("Publisher")) ;
outputText3.setValue (rs.getString ("Edition")) ;
outputLinkl.setValue (rs.getString ("HRef")) ;

outputText4.setValue (rs.getString("Title")) ;

(
(
( i
outputText5.setValue (rs.getString ("Author")) ;
} rs.close();
stmt.close () ;
connection.close() ;

}catch (SQLException e) {for (Throwable e : exception ) ({
out.println ("Error encountered: " + e);

}

return null;

Summary

JSF panel grid is a UI component used to display a set of Ul components in a
specified number of columns in a grid layout. In this chapter, the panel grid is used
to display catalog data retrieved from a database. Panel grid is also used to convert
and validate input field values. A panel grid may be created in Create PanelGrid
Wizard either by binding rows or by binding a managed bean. In the JDBC 4.0
version of the panel grid application, we added JDBC 4.0 features automatic driver
loading, client info properties, statement pooling, and wrapper pattern.
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Creating a Report with
JasperReports

JasperReports is a Java reporting tool to prepare reports for presentation. A
JasperReports report is an HTML, PDF, Excel XLS, CSV, or a XML report. The data
for a JasperReports report is static data or is data retrieved from a database table with
an SQL query. JasperReports is designed to be included in Java/J2EE applications to
generate dynamic presentation reports.

In this chapter, we will create JasperReports reports in JDeveloper. JasperReports
uses JDBC to connect to database and retrieve data for a JasperReports report. A
JDBC connection with the Oracle database 10g is established in the JasperReports
configuration file (. xml file). We will create a PDF report and an Excel spreadsheet
report using JasperReports. In this chapter we will learn the following:

e Create a PDF Report with JasperReports
e Create a Excel Spreadsheet with JasperReports

Setting the Environment

Download the open-source JasperReports tool JAR file jasperreports-2.0.5.jar.
Download the iText Java-PDF library itext-2.1.0.jar. Download the Jakarta-POI
ZIP file poi-bin-3.0.2-FINAL-20080204.zip. Download Commons Digester 1.8
and extract the ZIP file to a directory. Install the JDeveloper 10g IDE Studio Edition
Complete Install. Download and install the Oracle database from: http: //www.
oracle.com/database/index.html 10g.

Create an example database table, catalog from which a JasperReports PDF report
and Excel report will be generated. Create the database table in Oracle SQL *Plus.
The SQL script to create the example table is listed below.
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CREATE TABLE OE.Catalog(CatalogId VARCHAR(25), Journal VARCHAR(25),
Publisher Varchar (25),Edition VARCHAR(25), Title Varchar (45),

Author Varchar(25));

INSERT INTO OE.Catalog VALUES('catalogl', 'Oracle Magazine', 'Oracle
Publishing', 'July-August 2005', 'Tuning Undo Tablespace',

'Kimberly Floss');

INSERT INTO OE.Catalog VALUES('catalog2', 'Oracle Magazine', 'Oracle
Publishing', 'March-April 2005', 'Starting with Oracle ADF ', 'Steve
Muench') ;

Create a JDBC connection to the Oracle database from the JDeveloper IDE. To create

a connection select the Connections tab, select the Database node in the Connections

Navigator, right-click on the Database node, and select New Database Connection.

In the Create Database Connection (Type) window displayed, specify a Connection
Name and set Connection Type to Oracle(JDBC).

7+ Create Database Connection - Step 1 of 4: Type ==

Specify a unigue name and tvpe For the connection, The name must be a valid Java
identifier.

Conneckion Marme:

'Ia::|:n3rF!.E|:u:nr't onneckion

Connection Type:

|Oracle (JDBC) -

| Help | | < Back " Meﬁ:: l | Cancel |

Click on Next. In the Authentication window, specify the Username and Password
and click on Next. In the Connection window, specify the Driver type, Host Name,
JDBC Port, SID and click on Next.
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7+ Create Database Connection - 5tep 3 of 4: Connection

Specify connection details For the database machine, The database administrator
should be able to provide wou with this information,

Driver: i |
Host Name: Jocahost |
IDEC Port: 1521 |
® siD: |ORCL |
() Service Mame:

[] Enter Custam JDEC URL:

[ »

dl

< Back Meﬁ:= i[ Finish ][ Cancel ]

In the Test window, click on Test Connection. If a connection with the database

is established, a success message is displayed. Click on Finish to complete the
connection configuration. A connection node gets added to the Connections
Navigator. The JDBC connection JasperReportsConnection is available as a JNDI
resource jdbc/JasperReportsConnectionDs. The data source will be used to
retrieve data from the database to generate a JasperReports report.

#=l applications Mavig, .. IE;ﬂCDnnectiu:uns =]
X WY

i:ﬂ Conneckions

-7 Application Server
r_—l BAM Server
=7 Datahase

G-, e
D Inkegration Server
I:l Rule Engines
[#-{771 UDDI Registry
D WehDaY Server
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We also need to download and install Adobe Acrobat Reader for the PDF report and
MS Excel for the Excel report.

Installing JasperReports

In this section, a JasperReports project is created in JDeveloper IDE and the libraries
required for the JasperReports report are created. First, select File | New in the
JDeveloper IDE. In the New Gallery window, select General in the Categories
listed and select Application in the Items listed. Click on the OK button. Specify

an Application Name in the Create Application window. Click on the OK button.
Specify a Project Name in the Create Project window and click on the OK button. A
JasperReports application and project is added to the Applications-Navigator.

= Applications Mavig. . g connections ]

& E®E a0 el

Next, add libraries required to generate a JasperReports report to the project.

Select the JasperReports project node in the Applications-Navigator and select
Tools | Project Properties. In the Project Properties window, select the Libraries
node. Add a library with the Add Library button and add a JAR/Directory with the
Add Jar/Directory button. Add the libraries/JAR files listed in the following table.

Library/Jar/Zip Description
jasperreports-2.0.5.jar  JasperReports APL

Commons BeanUtils JavaBeans utility classes

Commons Collections Collections framework extension classes

Commons Digester 1.8 jar Classes for processing XML documents

Commons Logging Logging classes
poi-bin-3.0.2-FINAL- Jakarta POI API to generate an Excel
20080204 .jar document

itext-2.1.0 PDF library

Oracle XML Parser v2 XML parser API
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The libraries created are listed in the Libraries window. Click on the OK button in
the Project Properties window.

7+ Project Properties - C:\JDeveloper\jdevimywork\JasperReportsiJasperReportsiJasperReports,jpr ==
[#--Project Conkent Libraries
[~ ADFmM Settings .
- 8DF View Settings <e Custom Settings
G--Ank () Use Project Settings
[#--Business Components J2SE Wersion:
[+ Compiler | Change... |
- Dependencies
-EJB Madule Libraries
- J2EE Application Export | Description | addibrary.. |
(- Javadec #l Commons Beanutils 1.6.1 -
~-13P Taq Libraries #ll commons Collections 2.1 | fdd Jar Direckary... |
= Libraries m Commons Logging 1.0.3 | Remave |
- (ffline Database §ll Coracle KL Parser vz =
-RunfDebug il oracle 10EC | T |
- Technology Scope LY IText-2.1.0.jar e ——
[ charens.. |
) . s
[ Poi-3.0,2-FINAL-20030Z. .. | Move Lp |
| Maove Down |
Help | gk J | Cancel
lag’

Configuring the JasperReports
Configuration File

A JasperReports report design is specified in a XML configuration file. In this
section, the XML configuration file, catalog.xml, is configured for a PDF report.

A JasperReports configuration file is an XML file based on the jasperreport.dtd
DTD. The root element of the configuration file is jasperReport. Some of the other
elements (with commonly used sub elements and attributes) in a JasperReports XML
file are listed in following table:
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XML Element  Description Sub Elements Attributes
jasperReport Root Element reportFont, parameter, name, columnCount,
queryString, field, pageWidth,
variable, group, pageHeight,
title, pageHeader, orientation,
columnHeader, columnWidth,
detail, columnFooter, columnSpacing,
pageFooter. leftMargin,
rightMargin,
topMargin,
bottomMargin.
reportFont Report level font Report level font name, isDefault,
definitions. definitions. fontName,size,
isBold, isltalic,
isUnderline,
isStrikeThrough,
pdfFontName,
pdfEncoding,
isPdfEmbedded
parameter Object references parameterDescription, name,class
used in generating defaultValueExpression.
a report. Referenced
with P${name}
queryString Specifies the SQL - -
query for retrieving
data from a database.
field Database table fieldDescription name,class
columns included in
report. Referenced
With F${name}
variable Variable used in variableExpression, name,class
the report XML file. o )
Referenced with initialValueExpression
V${name}
title Report title. band -
pageHeader Page Header band -
columnHeader Specifies the different band -
columns in the
report.
detail Specifies the column  band -
values.
columnFooter  Column footer band -
pageFooter Page footer. band -
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A band in a report represents a report section. A band element includes staticText
and textElement elements. A staticText element is used to add static text to

a report, for example column headers. A textElement element is used to add
dynamically generated text to a report, for example column values retrieved from

a database table. In the Generating a PDF Report section, a JasperReports PDF report
is generated from the example catalog table. The queryString of the example
JasperReports configuration XML file, catalog.xml, specifies the SQL query to
retrieve the data for the report.

<queryString><! [CDATA[SELECT CatalogId, Journal, Publisher, Edition,
Title, Author FROM OE.Catalog]]s></queryStrings

The reportElement elements specify the ARIAL NORMAL, ARIAL_BOLD, and ARIAL
ITALIC fonts used in the report. The PDF report has the columns catalogId,
Journal, Publisher, Edition, Title, Author. The JasperReports configuration file,
catalog.xml, is listed below.

<?xml version='1.0' encoding='utf-8'?>

<!DOCTYPE jasperReport PUBLIC "-//JasperReports//DTD Report Design//
EN n

"http://jasperreports.sourceforge.net/dtds/jasperreport.dtd">

<jasperReport name="PDFReport" pageWidth="1250">

<!-- Specify report fonts. -->

<reportFont name="Arial Normal" isDefault="true" fontName="Arial"
size="15" isBold="false" isItalic="false"

isUnderline="false" isStrikeThrough="false" pdfFontName="Helvetica"
pdfEncoding="Cpl252" isPdfEmbedded="false"/>

<reportFont name="Arial Bold" isDefault="false" fontName="Arial"
size="15" isBold="true" isItalic="false" isUnderline="false"

isStrikeThrough="false" pdfFontName="Helvetica-Bold"
pdfEncoding="Cpl252" isPdfEmbedded="false"/>
<reportFont name="Arial Italic" isDefault="false" fontName="Arial"

size="12" isBold="false" isItalic="true"

isUnderline="false" isStrikeThrough="false" pdfFontName="Helvetica-
Oblique" pdfEncoding="Cpl252" isPdfEmbedded="false"/>

<!-- Specify report parameters. -->

<parameter name="ReportTitle" class="java.lang.String"/>

<!-- Specify SQL Query -->

<queryString><! [CDATA[SELECT CatalogId, Journal, Publisher, Edition,
Title, Author FROM Catalog]]s></queryStrings>

<field name="CatalogId" class="java.lang.String"/>

<field name="Journal" class="java.lang.String"/>

<field name="Publisher" class="java.lang.String"/>

<field name="Edition" class="java.lang.String"/>

<field name="Title" class="java.lang.String"/>
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<field name="Author" class="java.lang.String"/>

<!-- Specify report title.-->
<title>
<band height="50">
<textField>

<reportElement x="350" y="0" width="200" height="50" />
<textFieldExpression
class="java.lang.String">$P{ReportTitle}
</textFieldExpression>
</textFields>
</band>
</title>
<!-- Specify page header.-->
<pageHeader>
<band>
</band>
</pageHeader>
<!-- Specify column headers.-->
<columnHeader>
<band height="20">
<staticText>
<reportElement x="0" y="0" width="100" height="20"/>
<textElement>
<font isUnderline="false" reportFont="Arial Bold"/>
</textElement>
<text><! [CDATA [CATALOG ID]]></text>
</staticText>
<staticText>
<reportElement x="125" y="0" width="150" height="20"/>
<textElement>
<font isUnderline="false" reportFont="Arial Bold"/>
</textElement>
<text><! [CDATA [JOURNAL] ] ></text>
</staticText>
<staticText>
<reportElement x="300" y="0" width="150" height="20"/>
<textElement>
<font isUnderline="false" reportFont="Arial Bold"/>
</textElement>
<text><! [CDATA [PUBLISHER] ] ></text>
</staticText>
<staticText>
<reportElement x="475" y="0" width="150" height="20"/>
<textElement>
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<font isUnderline="false" reportFont="Arial Bold"/>
</textElement>
<text><! [CDATA[EDITION]]></text>
</staticText>
<staticText>
<reportElement x="650" y="0" width="250" height="20"/>
<textElement>
<font isUnderline="false" reportFont="Arial Bold"/>
</textElement>
<text><! [CDATA[TITLE] ] ></text>
</staticText>
<staticText>
<reportElement x="925" y="0" width="200" height="20"/>
<textElement>
<font isUnderline="false" reportFont="Arial Bold"/>

</textElement>
<text><! [CDATA [AUTHOR] ] ></text>
</staticText>
</band>
</columnHeader>
<!-- Specify column data binding.-->
<detail>
<band height="20">
<textField>

<reportElement x="0" y="0" width="100" height="20"/>
<textFieldExpression
class="java.lang.String"><! [CDATA [$F{CatalogId}]]>
</textFieldExpression>
</textFields>
<textField pattern="0.00">
<reportElement x="125" y="0" width="150" height="20"/>
<textFieldExpression
class="java.lang.String"><! [CDATA [$F{Journal}l]>
</textFieldExpression>
</textFields>
<textField pattern="0.00">
<reportElement x="300" y="0" width="150" height="20"/>
<textFieldExpression
class="java.lang.String"><! [CDATA [$F{Publisher}]]>
</textFieldExpression>
</textFields>
<textFields>
<reportElement x="475" y="0" width="150" height="20"/>
<textFieldExpression
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class="java.lang.String"><! [CDATA [$F{Edition}]]>
</textFieldExpression>
</textFields>
<textField pattern="0.00">
<reportElement x="650" y="0" width="250" height="20"/>
<textFieldExpression
class="java.lang.String"><! [CDATA [$F{Title}]]>
</textFieldExpression>
</textFields>
<textFields>
<reportElement x="925" y="0" width="200" height="20"/>
<textFieldExpression
class="java.lang.String"><! [CDATA[$F{Author}]]>
</textFieldExpression>
</textFields>
</band>
</details>
<columnFooter>
<band>
</band>
</columnFooters>
<pageFooter>
<band height="15">
<staticText>
<reportElement x="0" y="0" width="40" height="15"/>
<textElement>
<font isUnderline="false" reportFont="Arial Italic"/>
</textElement>
<text><! [CDATA [Page #]]></text>
</staticText>
<textField>
<reportElement x="40" y="0" width="100" height="15"/>
<textElement>
<font isUnderline="false" reportFont="Arial Italic"/>
</textElement>
<textFieldExpression
class="java.lang.Integer"><! [CDATA [$V{PAGE NUMBER}]]>
</textFieldExpression>
</textFields>
</band>
</pageFooter>
<summarys
<band>
</band>
</summary>
</jasperReport>
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Generating a PDF Report

We will use the JasperReports classes and interfaces to generate a PDF file from the
catalog.xml file. Add an XML file to the JasperReports project with File | New.
In the New Gallery window, select General | XML in the Categories listed and
XML Document in the Items listed. Click on the OK button. Specify a File Name,
catalog.xml, in the Create XML File window and click on the OK button.

= New Gallery =

Filter By: | Al Techrologies +

Cakegories: Ikerms:
[E}-General L Dacument
----- #Applications ¥ML Dacument from XML Schema
""" Ant ==, ¥ML Schema
----- Connections % ®Ouery File
----- Deployment Descriptors ﬂ.ﬂ 5L Map
----- Deployrient Profiles

[BHE] 5L Map From ¥SL Stylesheet
5L Style Sheet
@ x5aL Fil

----- Diagrams

----- External Applications
----- JavaBeans

----- Projects

----- Simple Files

ML

H--Business Tier
#--Client Tier

E Descripkion:
£

- Database Tier

£

£

COpens the Create XML File dialog, in which you define a directory and filename For a

new ML file that includes only the <#xml wersion="1.0"% = line at the top.
#}- Inkegration Tier

i-Weh Tier T enable this option, wou must select & project or a file within a project in the
Application Mavigator,

Help | J | Cancel

by
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An XML document is added to the JasperReports project. Copy catalog.xml listing
from the previous section to the XML document, catalog.xml. Save catalog.xml
to the c: /JasperReports directory with File | Save As. Create a JSP to generate a
JasperReports report. Right-click on the JasperReports project node and select New.
In the New Gallery window, select Web Tier | JSP in the Categories listed and
select JSP in the Items listed. Click on the OK button. In the Create JSP Wizard, click
on Next. In the Web Application window, select Servlet 2.4/JSP 2.0 and click on
Next. In the JSP File window, specify catalog.jsp as the File Name and select the
default Directory Name. Click on Next. Select the default selection in the Error Page
Options window and click on Next. In the Tag Libraries window, click on Next. In
the HTML Options page, click on Next. In the Finish window, click on Finish. JSP
catalog. jsp is added to the JasperReports project.

{ZlApplications Navig. . I Connections =]

ENE Y= 43
Applications
E| JasperReports
&3
E|D Resources
2| catalog.xml
E|l_:| Web Content
B0 WEB-INF

E]

The JDBC data source, jdbc/JasperReportsConnectionDs, is required to be
configured in the JSP web . xml configuration file. Add the following resource-ref
element to the web . xm1 file:

<resource-ref>
<res-ref-name>jdbc/JasperReportsConnectionDS</res-ref-name>
<res-type>javax.sql.DataSource</res-type>
<res-auth>Container</res-auths>

</resource-ref>

In the catalog. jsp, first, import the JasperReports classes and interfaces:

<%@ page import="java.io.*, java.util.*, java.sqgl.Connection,javax.
sgl.DataSource, javax.naming.InitialContext, net.sf.jasperreports.
engine.*, net.sf.jasperreports.engine.design.JasperDesign,net.
sf.jasperreports.engine.xml.JRXmlLoader" %>

Next, create a InputStream for the JasperReports configuration file, catalog.xml.
Next, load the XML file with JRXmlLoader class static method 1o0ad (). The 1oad ()
method is overloaded and a XML configuration file may be loaded from a File
object, an InputStream object, or a String object. The 1oad () method returns a
JasperDesign object.
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InputStream input=new FileInputStream(new File("c:/JasperReports/
catalog.xml")) ;

JasperDesign design = JRXmlLoader.load (input) ;

A JasperDesign object represents the report design. Compile the report design
file with the JasperCompileManager method compileReport (). The compilation
of the report design file validates the JasperReports XML file (catalog.xml)

with the jaspereports.dtd DTD and converts the report expressions in a
ready-to-evaluate form. The compileReport () method returns a JasperReport
object, which represents the compiled report.

JasperReport report = JasperCompileManager.compileReport (design) ;

Create a Connection object to retrieve data from the database to create a PDF
file. Create a InitialContext object to lookup the data source JNDI with the
lookup () method. Obtain a JDBC connection from the data source using the
getConnection () method.

InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)initialContext.lookup

("java:comp/env/jdbc/JasperReportsConnectionDS") ;
Connection conn = ds.getConnection() ;

Generate a JasperReports report from the compiled report. Fill the compiled

report with data from the database using the fil1Report () method of the
JasperFillManager class. The fillReport () method returns a JasperpPrint object,
which represents the report document that may be viewed, printed, or exported to
other formats:

JasperPrint print =JasperFillManager.fillReport (report,parameters,
conn) ;

The parameters in the fil1Report () method consist of the parameter values
specified in the <parameter/> elements of the XML configuration file.
Catalog.xml has the parameter ReportTile, therefore specify a value for the
ReportTitle parameter.

Map parameters = new HashMap() ;
parameters.put ("ReportTitle", "PDF JasperReport") ;

A JasperReports report may be exported to a XML file, a PDF file, an HTML file, a
CSV file, or a Excel XLS file. Export the generated JasperReports to a PDF file using
the exportReportToPdfStream () method of the JasperExportManager class

OutputStream output=new FileOutputStream(new File("c:/JasperReports/
catalog.pdf")) ;
JasperExportManager.exportReportToPdfStream (print, output) ;

[347]



Creating a Report with JasperReports

The JSP file, catalog.jsp, is listed below:

<%@ page contentType="text/html;charset=windows-1252"%>

<%@ page import="java.io.*,
sqgl.DataSource,
net.sf.jasperreports.engine. *,
JasperDesign,net.sf.jasperreports.engine.xml.JRXmlLoader"
<%$InputStream input=new FileInputStream(new

java.util.*,

File("c:/JasperReports/catalog.xml")) ;
JasperDesign design
JasperReport report

Map parameters =
parameters.put ("ReportTitle",
InitialContext initialContext =

DataSource ds =

= JRXmlLoader.load (input) ;
= JasperCompileManager.compileReport (design) ;

new HashMap () ;

"PDF JasperReport") ;
new InitialContext () ;
(DataSource) initialContext .lookup

java.sql.Connection, javax.
javax.naming.InitialContext,
net.sf.jasperreports.engine.design.

o
5>

("java:comp/env/jdbc/JasperReportsConnectionDS") ;

Connection conn =
JasperPrint print
parameters, conn)

ds.getConnection() ;

= JasperFillManager.fillReport (report,

7

OutputStream output=new FileOutputStream
(new File("c:/JasperReports/catalog.pdf")) ;
JasperExportManager.exportReportToPdfStream (print,

output) ; %>

Copy code from the catalog. jsp listing to catalog. jsp in the JasperReports
application. To run the catalog.jsp JSP, right-click on the catalog.jsp node and
select Run.

source | Design |

Design | Source |History [ 4]

]

=2 Oracle JDeveloper - JasperReports.jus : JasperReports.jpr [E=n|eh
File Edit Wiew Search Mavigate Run Debug Refactor Wersigning Tools Window Help
Foda 0- 9 W0 YEE /A4 aBJe- - S-PESEENIITBRER
@appications Navig.. | DConnections | )| @ startPage | [ catabog ol | eatalog e | [Eweboml | [ |8 comporent Palstte ]
BERE® o D(}E [Fl<%@ page contentType-"text/htnl;charset-windaws-1252"%> = 8| |15p -
(= Applications <% page import="java.io.®, java.util.®, java.sgl.Connection,javeax.sql) [y Pointer -
it 1
= phspemewts (7 <sTopucsvrean imput<new FileTnputStream(new File|"c:/JssperRepnrts/car .
acperRenorts JasperDesign design = JR¥nlloader.load(input);
o 2 Resources JasperReport report = JasperCompileManager.compileReport(design): [ Body
5] catabog.sml Map parameters = new HashMap(): &0 Declaration
=[] Web Content parameters.put(“ReportTitle”, "PDF JasperReport”): &% Element
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=7 WEB-INF _ PRI [£8] EL Expression |4
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=pen ameters, conn); o F 4
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talog. isp - Structure Rebuild AltFShiftFO —
ul 5SS BOE
&
@ page B Debu saveEncoding UTF-3
------ [@ page Compare With »
L8] scriptlet Replace With »

InadEncoding

C:\IDeveloperjd
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& xml Editing
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A catalog.pdf PDF file is generated. The PDF file can be opened in an Adobe
Acrobat Reader.

I catalog.pdf - Adobe Reader EIE@
File Edit View Document Tools Window Help £
= &l 1 /1 @ @® 03% - 5 B e -

.
PDF JasperReport
CATALOGID JOURNAL PUBLISHER EDITION TITLE AUTHOR

catalog1 Oracle Magazine Oracle Publishing July-August 2005 Tuning Undo Tablespace Kimberly Floss
catalog2 Oracle Magazine Oracle Publishing March-April 2005 Starting with Oracle ADF Steve Muench

Creating an Excel Spreadsheet

Create a catalog-excel. jsp in the JasperReports project in JDeveloper for
creating a Excel spreadsheet. If an Excel report is required, use a JRX1sExporter
object to export the JasperReports document to an Excel spreadsheet. Specify an
OutputStream to output the Excel spreadsheet. Specify a ByteArrayOutputStream
for the output from the JRX1sExporter object:
OutputStream ouputStream=new FileOutputStream
(new File("c:/JasperReports/catalog.xls")) ;

ByteArrayOutputStream byteArrayOutputStream = new
ByteArrayOutputStream() ;

Create a JRX1sExporter object and set the JasperpPrint object from which the
report is to be generated and the outputStream to output the report.

JRX1sExporter exporterXLS = new JRX1lsExporter () ;
exporterXLS.setParameter (JRX1sExporterParameter.JASPER PRINT, print);
exporterXLS.setParameter
(JRX1sExporterParameter.OUTPUT STREAM, byteArrayOutputStream) ;

Export the JasperReport document using the exportReport () method:

exporterXLS.exportReport () ;

Output the JasperReports excel report to catalog.x1s file:

ouputStream.write (byteArrayOutputStream.toByteArray()) ;
ouputStream.flush() ;
ouputStream.close () ;

The catalog-excel.qsp is listed as follows:

<%@ page contentType="text/html;charset=windows-1252"%>

<%@ page import="java.io.*, java.util.*, java.sqgl.Connection,javax.
sgl.DataSource, javax.naming.InitialContext,
net.sf.jasperreports.engine.*, net.sf.jasperreports.engine.design.
JasperDesign,net.sf.jasperreports.engine.xml.JRXmlLoader,
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net.sf.jasperreports.engine.export.*"
%>
<%
InputStream input=new FileInputStream
(new File("c:/JasperReports/catalog.xml")) ;
JasperDesign design = JRXmlLoader.load (input) ;
JasperReport report = JasperCompileManager.compileReport (design) ;
Map parameters = new HashMap () ;
parameters.put ("ReportTitle", "Excel JasperReport") ;
InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)initialContext.lookup
("java:comp/env/jdbc/JasperReportsConnectionDS") ;
Connection conn = ds.getConnection() ;
JasperPrint print = JasperFillManager.fillReport
(report, parameters, conn) ;
OutputStream ouputStream=new FileOutputStream
(new File("c:/JasperReports/catalog.xls")) ;
ByteArrayOutputStream byteArrayOutputStream = new
ByteArrayOutputStream() ;
JRX1sExporter exporterXLS = new JRX1lsExporter() ;
exporterXLS.setParameter (
JRX1sExporterParameter.JASPER PRINT, print) ;
exporterXLS.setParameter (JRX1sExporterParameter.
OUTPUT STREAM, byteArrayOutputStream) ;
exporterXLS.exportReport () ;
ouputStream.write (byteArrayOutputStream.toByteArray()) ;
ouputStream.flush() ;
ouputStream.close() ;

o\°
\

To generate an Excel report right-click on the catalog-excel.jsp and select Run.
The Excel spreadsheet may be opened in MS Excel or Excel Viewer.

'3y Micresoft Bxcel Viewer - catalog ==
® File Edt View Window Help -0 x
AT B c D E F G H [ J K L M N o =

Excel JasperReport

2

3 CATALOG JOURNAL PUBLISHER EDITION TITLE AUTHOR

4 catalog1 Oracle Magazine Oracle Publishing July-August 2005 Tuning Undo Tablespace Kimberly Flc
5 catalog2 Oracle Magazine Oracle Publishing March-April 2005 Starting with Oracle ADF Steve Muen

H 4 b W POFReport 4 [
Ready
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JDBC 4.0 Version

In the JDBC 4.0 version of the JasperReports application, to generate a PDF report,
use the Oracle database 11g JDBC 4.0 drivers JAR file, ojdbcé . jar, instead of the
Oracle JDBC library. JDBC 4.0 drivers require JDK 6.0. Therefore, set the J2SE
Version to JDK 6.0 in the Project Properties window. To modify the J2SE Version,
select the Libraries node in Project Properties window. Click on the Change button
for the J2SE Version field. In the Edit J2SE Definition window, click on New to
create a J2SE definition for JDK 6.0. In the Create J2SE window, select a JDK 6.0 Java
Executable and click on OK. Select the JDK 6.0 definition in Edit J2SE Definition
window and click on OK. The J2SE Version gets set to JDK 6.0 in Project Properties
window. Click on OK in Project Properties.

The JDBC 4.0 features can be availed in a JDeveloper version that supports JDBC
4.0 in the embedded OC4]. JDBC 4.0 provides enhanced connection management
with connection state tracking and connection client identification. Connection state
tracking is implemented by the connection pool manager. If some of the connections
in a connection pool become unusable, the connection pool manager closes those
connections. Prior to the connection state tracking feature, the connection pool
manager typically closed all connections and reinitiated the connection pool if
some of the connections became unusable. Closing connections and opening new
connections incurs an overhead. The Connection interface in JDK 6.0, which
supports JDBC 4.0, has a isvalid () method to test the validity of a connection.

The connection pool manager invokes the isvalid method on connections and if a
connection returns false the connection pool manager closes the connection using
close () method as follows:

if (!connection.isValid())
connection.close () ;

The connection client identification is implemented by the JDBC driver. Connection
client identification is used to identify connections that might be bogging down

an application due to excessive usage of CPU. The JDK 6.0 Connection interface
provides two new methods for connection client identification; setClientInfo ()
and getClientInfo (). A Connection object is identifiable by the client info
properties set on the Connection using setClientInfo (). The different client info
properties supported by a database may be obtained from the database metadata
using getClientInfoProperties method of the DatabaseMetaData interface.

DatabaseMetaData metaData=connection.getMetaDatal() ;
ResultSet clientInfo=metaData.getClientInfoProperties() ;
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The standard client info properties are ApplicationName, ClientUser, and
ClientHostname. In the JDBC 4.0 version of the JasperReports application, set the
standard client info properties as follows:

connection.setClientInfo ("ApplicationName", "OracleApp") ;
connection.setClientInfo ("ClientUser", "OracleUser") ;

connection.setClientInfo ("ClientHostname", "OracleHost") ;

In JDBC 4.0 version of the JasperReports application we may also avail the support
for Java SE chained exceptions facility. Specify an error page in the JasperReports JSP
and in the error page, retrieve the chained exceptions and chained causes using the
enhanced for-each loop introduced in J2SE 5.0 as follows:

for (Throwable e : exception ) {
out.println ("Error encountered: " + e);

}

The JDBC 4.0 version of the JasperReports application to generate a PDF report is
listed below.

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page import="java.io.*, java.util.*, java.sqgl.Connection, javax.
sgl.DataSource, javax.naming.InitialContext,
net.sf.jasperreports.engine.*, net.sf.jasperreports.engine.design.
JasperDesign,net.sf.jasperreports.engine.xml.JRXmlLoader"
%>
<%
InputStream input=new FileInputStream
(new File("c:/JasperReports/catalog.xml")) ;
JasperDesign design = JRXmlLoader.load (input) ;
JasperReport report = JasperCompileManager.compileReport (design) ;
Map parameters = new HashMap() ;
parameters.put ("ReportTitle", "PDF JasperReport") ;
InitialContext initialContext = new InitialContext () ;
DataSource ds = (DataSource)initialContext.lookup
("java:comp/env/jdbc/JasperReportsConnectionDS") ;
Connection conn = ds.getConnection() ;
connection.setClientInfo ("ApplicationName", "OraclelApp") ;
connection.setClientInfo ("ClientUser", "OracleUser") ;
connection.setClientInfo("ClientHostname", "OracleHost") ;

JasperPrint print = JasperFillManager.fillReport (report,

parameters, conn) ;

OutputStream output=new FileOutputStream(new File("c:/
JasperReports/catalog.pdf")) ;

JasperExportManager.exportReportToPdfStream (print, output) ;

o°
\%
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The same modifications apply to the JasperReports application to generate an
Excel spreadsheet.

Summary

JasperReports is a Java reporting tool to generate HTML, XML, PDF, CSV, or XLS
reports. In this chapter we learned how to create a PDF and an Excel spreadsheet
report from a database table using JDBC to connect to the database and run an SQL
query. We added JDBC 4.0 features connection state tracking and connection client
identification in the JDBC 4.0 version of the JasperReports application.
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Creating a Spreadsheet with
Apache POI

Database table data is often required to be presented as an Excel spreadsheet. The
Apache POI project provides Java APIs for processing Microsoft OLE 2 Compound
Document Format Files, which include XLS and DOC files. The Apache POI HSSF
component of the Apache POI project is a Java API to access and generate Excel
Workbooks and Excel spreadsheets. Apache POI HSSF does not support the new
Excel 2007 .x1sx OOXML file format, which is not OLE2 based. An Excel workbook
consists of spreadsheets and an Excel spreadsheet consists of rows and cells. The
layout and fonts of a spreadsheet are also set with the Apache POI HSSF Java API.

The Apache POI HSSF project is a Java API to create an Excel workbook and an Excel
spreadsheet. The implementation of the Apache POI HSSF project is provided in

the org.apache.poi.hssf.usermodel package. The data in the Excel spreadsheet
generated with the POI HSSF project may be static data, or dynamically retrieved
data from a database. In this chapter we will discuss the procedure to create an Excel
spreadsheet from an Oracle database table. The Excel spreadsheet is generated in the
JDeveloper IDE.

Setting the Environment

The org.apache.poi.hssf.usermodel package classes are required to generate
an Excel spreadsheet. Download the Apache POl library's poi-bin-3.0.2-FINAL-
20080204 .zip file from http://www.apache.org/dyn/closer.cgi/poi/ and
extract the ZIP file to an installation directory. Install JDeveloper 10g (10.1.3).

Install the Oracle database 10g including sample schemas. Create a database
instance. Create an example database table from which an Excel spreadsheet will be
generated. The SQL script to create example table catalog is listed as follows:
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CREATE TABLE OE.Catalog(CatalogId VARCHAR(25), Journal VARCHAR(25),
Publisher Varchar (25),Edition VARCHAR(25), Title Varchar (255),
Author Varchar (25));

INSERT INTO OE.Catalog VALUES('catalogl', 'Oracle Magazine',

'Oracle Publishing', 'March-April 2005', 'Starting with Oracle ADF
', 'Steve Muench');

INSERT INTO OE.Catalog VALUES('catalog2', 'Oracle Magazine',

'Oracle Publishing', 'Jan-Feb 2005', 'Understanding Optimization',
'Kimberly Floss');

Next, we will create a JDeveloper project for generating an Excel spreadsheet and
add a library for the Apache POI JAR file to the project. Also, we will create a JDBC
connection with the Oracle database for retrieving the data for the Excel spreadsheet.

First, create a JDBC connection to the Oracle database from the JDeveloper IDE.

To create a connection select the Connections tab, select the Database node in the
Connections Navigator, right click on the Database node, and select New Database
Connection. In the Create Database Connection (Type) window displayed, specify a
Connection Name and set Connection Type to Oracle(JDBC).

7+ Create Database Connection - 5tep 1 of 4: Type [

Specify a unique name and kype for the connection. The name must be a valid Java
identifier.

Conneckion MName:

| fpache onneckion

Conneckion Type:

| Oracle (JDBC) -

Help < Back "_M&;t::_] Cancel
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Click on Next. In the Authentication window, specify the Username and Password
and click on Next. In the Connection window, specify the Driver type, Host Name,
JDBC Port, SID and click on Next.

=2 Create Database Connection - Step 3 of & Connection -H

Specify connection details For the database machine, The database administrator
should be able to provide waou with this information.

Driver: |thin ~|
Hast Mame: | |
1DBC Part: 1521 |
(3) sIo: |ORCL |

() Service Mame:

[ ] Enter Custom JDEC URL:

’ < Back H M{\g::b i[ Finish H Cancel ]

In the Test window, click on Test Connection. If a connection with the database
is established a success message is displayed. Click on Finish to complete the
connection configuration. A connection node is added to the Connections Navigator.

.ﬁ.pplicatiuns Mavig. .. ]E:ﬂc::unnecticuns [;]
X @v

2 Connections
l—:l Application Server
l:l BAM Server
EID Database
a apachePOIConneckion
l—:l Integration Server
l_:l Rule Engines
&-[_7] UDDI Registry
#-[ 7] webDaY Server

[

+
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The JDBC connection ApachePOIConnection is available as a data source
jdbc/ApachePOIConnectionDS. The data source is used to retrieve data from

the database to generate an Excel spreadsheet. Next, create a JDeveloper project
for generating an Excel spreadsheet. Select File | New in the JDeveloper IDE. In
the New Gallery window, select General | Applications in the Categories listed
and select Application in the Items listed. Click on the OK button. In the Create
Application window, specify an Application Name, select the No Template
Application Template and click on the OK button. In the Create Project window,
specify a Project Name and click on the OK button. An application and a project is
added to the Applications-Navigator.

d2lapplications Mavia. .. 2 Connections -]

B W@ E o Fel

Applications

E|--- \pac
ApachePOI

Next, add a library for the Apache POI JAR file to the project. Select the Apache POI
project node in the Applications-Navigator. Select Tools | Project Properties. In
the Project Properties window, select the Libraries node. Click on the Add Library
button to create a new library. In the Add Library window click on the New button
to add a new library. In the Create Library window specify a Library Name and
click on the Add Entry button.

In the Select Path Entry window select the poi-3.0.2-FINAL-20080204. jar file
and click on the Select button. The selected JAR file is added to the Class Path

node in the Create Library window. Click on the OK button in the Create Library
window. The Apache POI library is added to the Add Library window. Click on

the OK button in the Add Library window. The Apache POl library is created and
added to the Libraries. The poi-3.0.2-FINAL-20080204.jar file can also be added
to the ApachePOlI project using the Add Jar/Directory button.
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[#}-Project Content
[+ ADFm Settings

------ ADF View Sektings
[+ Ank

[#--Business Components
[ Comnpiler

------ Dependencies

------ EJE Module

------ JZEE Application
[ Javadoc

------ J5P Tag Libraries

------ Offline Database
...... Run/Debug
------ Technology Scope

Help

=7+ Project Properties - C\Developer\jdevimywork\ApachePONApacheP ONApachePOLjpr @

Libraries

() Use Cuskom Settings

(#) Use Project Settings

J25E Yersion:

Libraries

| Change... |

Export Description
B Poi-3.0.2-FINAL-200502.

Add Library...

Add Jar/Directory...

View

| |
| |
| Remove |
| )
| share As... |

| Y J | Cancel

Creating an Excel Spreadsheet

In this section an Excel spreadsheet will be generated from the example database
table. First, create a JSP application to generate an Excel spreadsheet. Right-click

on the ApachePOlI project node in the Applications Navigator and select New. In
the New Gallery window select Web Tier | Java Server Pages. In the Items listed,
select JSP Page and click on the OK button. In the Create JSP Wizard select a Web
Application version and click on the Next button. In the JSP File window specify a
file name and click on Next. Click on the Next window in the Tag Libraries window.
Select the default options in the HTML Options page and click on the Next button.
In the Finish window, click on Finish. A JSP gets added to the Apache POI project in
the Applications-Navigator.

Applications MNawig... E_Jﬂ Connections

BRERQ®E W0 5
Applications
-] ApachePOl

=8

B[] Weh Content
Bl WEB-INF
o b [B] webwml

55 catalog,jsp

=
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Add a resource reference for the JDBC data source jdbc/ApachePOIConnectionDs,
which was configured in the previous section, to the JSP web.xml configuration file.
Add a resource-ref element to the web.xm1 file.

<resource-ref>
<res-ref-name>jdbc/ApachePOIConnectionDS</res-ref-name>
<res-type>javax.sql.DataSource</res-type>
<res-auth>Container</res-auths>

</resource-ref>

In the catalog.jsp an Excel spreadsheet will be created from an Oracle database
table. The Apache POI HSSF project is used to generate an Excel spreadsheet. The
Apache POI HSSF package has classes for the different components of an Excel
spreadsheet. Some of the commonly used classes of the Apache POI HSSF package
are listed in the following table.

Class Name Description

HSSFWorkbook Represents an Excel Spreadsheet Workbook.
HSSFSheet Represents an Excel Spreadsheet.
HSSFHeader Specifies a Spreadsheet Header.

HSSFRow Specifies a Spreadsheet Row.

HSSFCell Specifies a Spreadsheet Cell

HSSFCellStyle Specifies the Cell style

HSSFFont Specifies the font for the spreadsheet
HSSFChart Represents a Chart

HSSFDateUtil Specifies Excel dates

HSSFPrintSetup Specifies the print setup for an Excel document

In the JSP application, first, import the Apache POI HSSF package:

<%@ page import="org.apache.poi.hssf.usermodel.*, java.sqgl.*,

java.io.*,javax.naming.InitialContext"%>
Create an Excel stylesheet workbook using the HsSFWorkbook class:
HSSFWorkbook wb=new HSSFWorkbook () ;

Next, create an Excel spreadsheet from the HSSFWorkbook object using the
createSheet () method:

HSSFSheet sheetl=wb.createSheet ("sheetl") ;
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The data for the stylesheet is retrieved from an Oracle database table. Obtain a JDBC
connection from the database. First, create an InitialContext object. Subsequently,
create a DataSource object using the 1ookup () method of the InitialContext class
to lookup the data source JNDI. Obtain a connection from the DataSource object
using the getConnection () method:

InitialContext initialContext = new InitialContext () ;
javax.sqgl.DataSource ds = (javax.sqgl.DataSource)
initialContext.lookup ("java:comp/env/jdbc/ApachePOIConnectionDS") ;
java.sqgl.Connection conn = ds.getConnection() ;

Create a Statement object using the createstatement () method of the Connection
interface. Run an SQL query on the catalog table using the executeQuery ()
method of the Statement interface to generate a ResultSet object.

Statement stmt=conn.createStatement () ;
ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;

Create a header row for the Excel spreadsheet using the createRow () method of the
HSSFRow class. The rows in an Excel spreadsheet are '0' based.

HSSFRow row=sheetl.createRow (0) ;

Set the header row cell values corresponding to the table columns. Create a cell
with the createcell () method of the HSSFRow class and set the cell value using the
setCellvalue () method. For example, the value for the first cell in the row is set to
CatalogId as follows:

row.createCell ( (short) 0) .setCellValue ("CatalogId") ;

To add rows to the spreadsheet, iterate over the result set and add a row for each of
the table rows. Retrieve the column values from the Resultset and set the values in
the row cells:

for (int i=1;resultSet.next(); i++){
row=sheetl.createRow (1

)i
row.createCell ( (short)0) .setCellValue (resultSet.getString (1)) ;
row.createCell ( (short)1l) .setCellValue (resultSet.getString(2)) ;
row.createCell ( (short)2) .setCellValue (resultSet.getString(3)) ;
row.createCell ( (short)3) .setCellValue (resultSet.getString(4)) ;
row.createCell ( (short)4) .setCellValue (resultSet.getString(5)) ;

}

Create a directory C: /excel. Create a FileOutputStream to output the Excel
spreadsheet to an XLS file. An XLS file represents an excel spreadsheet.

FileOutputStream output=new FileOutputStream(new File("c:/excel/
catalog.xls")) ;
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Output the Excel spreadsheet to a XLS file using the write () method of the
HSSFWorkbook class.

wb.write (output) ;

The catalog.jsp used to generate an Excel spreadsheet is listed below.

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page import="org.apache.poi.hssf.usermodel.*, java.sql.*, java.
io.*,javax.naming.InitialContext"%>
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">

<titlesuntitled</title>
</head>
<body><%$HSSFWorkbook wb=new HSSFWorkbook () ;

HSSFSheet sheetl=wb.createSheet ("sheetl") ;

InitialContext initialContext = new InitialContext () ;
javax.sqgl.DataSource ds = (javax.sqgl.DataSource)
initialContext.lookup ("java:comp/env/jdbc/ApachePOIConnectionDS") ;

java.sql.Connection conn = ds.getConnection() ;

Statement stmt=conn.createStatement () ;

ResultSet resultSet=stmt.executeQuery("Select * from Catalog") ;

HSSFRow row=sheetl.createRow (0) ;

row.createCell ( (short)0) .setCellValue ("CatalogId") ;

(
row.createCell ( (short)1l) .setCellValue ("Journal") ;
row.createCell ( (short)2) .setCellValue ("Publisher") ;
row.createCell ( (short)3) .setCellValue ("Edition") ;
row.createCell ( (short)4) .setCellValue ("Title") ;
row.createCell ( (short)5) .setCellValue ("Author") ;

for (int i=1;resultSet.next(); i++)
{
row=sheetl.createRow (1) ;
row.createCell ( (short)0) .setCellValue (resultSet.getString (1)) ;
row.createCell ( (short)1l) .setCellValue (resultSet.getString(2)) ;
row.createCell ( (short)2) .setCellValue (resultSet.getString(3)) ;
row.createCell ( (short)3) .setCellValue (resultSet.getString(4)) ;
row.createCell ( (short)4) .setCellValue (resultSet.getString(5)) ;
row.createCell ( (short)5) .setCellValue (resultSet.getString(6)) ;

}
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FileOutputStream output=new FileOutputStream(new File("c:/excel/

catalog.xls")) ;
wb.write (output) ;
output.close() ;
resultSet.close() ;
stmt.close () ;

conn.close() ;

%>
</body>
</html>

To run the catalog. jsp JSP in the JDeveloper embedded OC4] server, right-click on
the JSP node in the Applications-Navigator and select Run.

File  Edit

Yiew Search Mavigate

Run

Debug  Refactor

|~ Oracle IDeveloper - ApachePOlLjws : ApachePOLjpr

Versioning  Tools Window Help

Go@g 0-0- 9™ XEE A4 & & -

- E-PEVEENIERT DD

Apphcations Mavig. ..

lﬂncunnections

[ &

@Start Page catalog‘]sp ]@web‘xml }

E] @Cumpunent Palette

BRc@E a0

1 e8

pplications

[l <%f page contentType="text/html:charset=windows-1Z52"%>

<t@ page import="org.apache.poi.hssf.usernodel.®, java.sql.t, java.io.?

5P

4

[3 Pointer

C:\JDevelopertjdevimyworklApacheP Ol ApachePOTpublic_htmi\catalog, jsp

=i [E <html>
B ApachePQT = [ Attribute
1] ApachePol o " . 18 Bad
55 Wb Content ameta hrrp-equiv="Content-Type” content="text/hrml; charset=uwindo i
-0 WEB-INE <titlexuntitled< title: 41 Declaration
8] web.xml ©/head> 1 || 4® Element
iy El  <hody><+H53Forkhook wh=new HS5FWorkbook()
' Open sheetl=yb.createSheet|{ sheetl™) ; B B E
- ntext initialContext = new InitialContext():
Delet Delst talog.jsp - Property Inspsch
T X Delete slete .sql.Datasource ds = (javax.sql.DataSource) IECE“Q isp - Property Tnspector | ]|
At&log.Jsp - Structurs Reforrnat alContext. lookup("Java: coup/env/jdbe /hpachePIIComnectionds ™) g & =
& [ Go to Page Definitian ql.Connection comn = ds.getfonmection();
- @page | Make Ctr+ShiftFa STmt=conn.createStatement() ; saveEncoding UTF-8
- resultSet=stut.executeQuery(“Select * from Catalog”):
[ page Rebuild AlShift-Fa
5 @5 himl = ou=sheetl.createRou(0) ;
eCell((short)D).setCellValue("Catalogld”) ;
¥ Debug eCell({short)l).setCellValue (" Journal”) ;
Compare With y teCell((short]2).secCellValue ("Publisher™) ; [~| |ioadEncoding
Replace With y by [4] Ir]
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An Excel spreadsheet which may be opened in MS Excel or the Excel Viewer tool
is generated:

'EI:I- Microsoft Excel Viewer - catalog El@
% File Edit View Window Help —ax
A B c D E F =

1 |Cata|0§|d liournal Publisher Edition Title Author

2 |catalogl |Oracle Magazine Oracle Publishing March-April 2005 | Starting with Oracle ADF | Steve Muench

3 |catalog2?  Oracle Magazine Oracle Publishing Jan-Feb 2005 Understanding Optimization Kimberly Floss

4

5

6

7

i

9

10

1

12 L
13 i
14

15

16

17

18

19

20

21

22

23

24

25

26 A8
W 4 » ] sheet1/ ‘ i r
Ready

JDBC 4.0 Version

In the JDBC 4.0 version of the Apache POI application, we need to create a JDBC
connection with Oracle database using the Oracle database 11g JDBC 4.0 drivers,
which may be obtained from: http://www.oracle.com/technology/software/
tech/java/sglj jdbc/htdocs/jdbc 111060.html. Use the ojdbcé.jar JDBC

JAR file to configure a JDBC connection and data source with Oracle data source. As
JDBC 4.0 drivers required JDK 6.0, set the J2SE Version to JDK 6.0 by selecting Tools
| Project Properties. In the Project Properties window, select the Libraries node and
select a JDK 6.0 Java executable in the J2SE Version field.

We will add the following JDBC 4.0 features to the Apache POI application:

e Connection state tracking
e Connection client identification using client info properties

e Statement pooling
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e  Wrapper pattern

e Java SE chained exception facility

Connection state tracking is implemented by the connection pool manager and is
used to identify connections that have become unusable in the connection pool. JDBC
4.0 provides the isvalid () method in the Connection interface for connection state
tracking. If the isvalid () method returns false the connection pool manager closes
the connection.

if (!connection.isValid())
connection.close() ;

Connection client identification is used to identify connections that might cause
reduced performance due to excessive CPU usage. Connections are associated with
application clients using client info properties. The Connection interface in JDBC

4.0 includes two new method setClientInfo () and getClientInfo () to set and
get client info properties. Client info properties supported by a database may be
retrieved using the getClientInfoProperties () method of the DatabaseMetabData
interface as follows:

DatabaseMetaData metaData=connection.getMetaDatal() ;
ResultSet rsClientInfo=metadata.getClientInfoProperties() ;

The standard client info properties ApplicationName, ClientUser, and
ClientHostname may be set on the Connection object as follows:

conn.setClientInfo ("ApplicationName", "OracleApp") ;
conn.setClientInfo("ClientUser", "OracleUser") ;

conn.setClientInfo("ClientHostname", "OracleHost") ;

PreparedStatement objects are pooled by default if the database supports
statement pooling. JDBC 4.0 has also added the provision to pool statement
objects. Frequently used Statement objects are recommended to be pooled to avoid
the overhead of closing and opening new Statement objects. Statement pooling

is implemented using the isPoolable () and setPoolable () methods of the
Statement object as follows:

if (stmt.isPoolable())
stmt.setPoolable (true) ;

The wrapper interface in JDBC 4.0 provides access to nonstandard JDBC methods
in vendor-specific extensions to JDBC API using the wrapper pattern. The wrapper
interface is extended by the following JDBC interfaces:

e CachedRowSet

e CallableStatement
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e (Connection

DatabaseMetaData

e DataSource

e FilteredRowSet

e JdbcRowSet

e JoinRowSet

[ ParameterMetaData
e PreparedStatement
e ResultSet

e ResultSetMetaData
[ RowSet

e RowSetMetaData

[ Statement

e WebRowSet

Any vendor-specific interface extending these interfaces implement the wrapper
pattern as it also extends the Wrapper interface. For example, the OracleStatement
interface in Oracle's extension to the JDBC API extends the statement interface
and thus extends the Wwrapper interface. The OracleStatement interface provides
methods that are not defined in the statement interface. We will use the
OracleStatement interface instead of the Statement interface to run SQL queries.
To create an oracleStatement object, first determine if the Statement objectis a
wrapper for the OracleStatement interface using the iswWrapperFor () method. If
a wrapper, unwrap the oraclestatement interface to create an OracleStatement
object using unwrap () method in the Wrapper interface. Subsequently invoke the
defineColumnType () method of OracleStatement object to set column types.

JDBC 4.0 supports the Java SE chained exceptions facility to retrieve chained
exceptions and chained causes. Chained exceptions are exceptions that are linked
to an exception. JDBC 4.0 supports the enhanced for loop introduced in J2SE 5.0 to
iterate over chained exceptions as follows:

for (Throwable e : exception ) {
out.println ("Error encountered: " + e);

}
The JDBC 4.0 version of the Apache POI application is listed as follows.

<%@ page contentType="text/html;charset=windows-1252"%>
<%@ page import="org.apache.poi.hssf.usermodel.*, java.sqgl.*, java.
io.*,javax.naming.InitialContext, oracle.jdbc.OracleStatement"%>
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<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=windows-1252">

<titlesuntitled</title>
</head>
<body><%

ResultSet resultSet;

HSSFWorkbook wb=new HSSFWorkbook () ;

HSSFSheet sheetl=wb.createSheet ("sheetl") ;

InitialContext initialContext = new InitialContext () ;
javax.sqgl.DataSource ds = (javax.sqgl.DataSource)
initialContext.lookup ("java:comp/env/jdbc/ApachePOIConnectionDS

")

java.sql.Connection conn = ds.getConnection() ;

conn.setClientInfo ("ApplicationName", "OracleApp") ;
conn.setClientInfo ("ClientUser", "OracleUser") ;
conn.setClientInfo("ClientHostname", "OracleHost") ;

Statement stmt=conn.createStatement () ;
DatabaseMetaData metaData=connection.getMetaDatal() ;
if (metaData.supportsStatementPooling()) {

if (stmt.isPoolable())

stmt .setPoolable (true) ;

}

Class class = Class.forName ("oracle.jdbc.OracleStatement") ;
if (stmt.isWrapperFor (class))
OracleStatement oracleStmt = (OracleStatement)stmt.unwrap(class) ;

7

oracleStmt.defineColumnType (1, OracleTypes.VARCHAR

7

oracleStmt.defineColumnType (2, OracleTypes.VARCHAR

)
)
oracleStmt.defineColumnType (3, OracleTypes.VARCHAR) ;
oracleStmt.defineColumnType (4, OracleTypes.VARCHAR) ;
)
)

7

oracleStmt.defineColumnType (5, OracleTypes.VARCHAR

7

oracleStmt.defineColumnType (6, OracleTypes.VARCHAR

resultSet=oracleStmt.executeQuery ("SELECT * FROM OE.CATALOG") ;
}

HSSFRow row=sheetl.createRow(0) ;
row.createCell ( (short)0) .setCellValue ("CatalogId") ;
row.createCell ( (short)1l) .setCellValue ("Journal") ;
row.createCell ( (short)2) .setCellValue ("Publisher") ;
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row.createCell ( (short)3) .setCellValue ("Edition") ;

row.createCell ( (short)4) .setCellvValue ("Title") ;

row.createCell ( (short)5) .setCellValue ("Author") ;
for (int i=1;resultSet.next(); i++)

{

row=sheetl.createRow (1) ;

row.createCell ( (short)0) .setCellValue (resultSet.getString (1)) ;
row.createCell ( (short)1l) .setCellValue (resultSet.getString(2)) ;
row.createCell ( (short)2) .setCellValue (resultSet.getString(3)) ;
row.createCell ( (short)3) .setCellValue (resultSet.getString(4)) ;
row.createCell ( (short)4) .setCellValue (resultSet.getString(5)) ;
row.createCell ( (short)5) .setCellValue (resultSet.getString(6)) ;

}

FileOutputStream output=new FileOutputStream(new File("c:/excel/
catalog.xls")) ;

wb.write (output) ;
output.close() ;
resultSet.close() ;
stmt.close () ;
conn.close () ;
%>

</body>
</html>

Summary

In this chapter, an Excel spreadsheet was generated from an Oracle database table
using the Apache POI HSSF API. The Apache POI HSSF API may also be used to
parse an Excel spreadsheet and subsequently store the spreadsheet in a database.

In the JDBC 4.0 version of the Apache POI application we added JDBC 4.0 features
connection state tracking, setting of client info properties, statement caching, access
of nonstandard JDBC methods using the Wrapper interface, and the Java SE chained
exceptions facility.
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Creating Oracle ADF
Business Components

Oracle Application Development Framework (ADF) is a J2EE framework that
simplifies J2EE development and Oracle JDeveloper provides a declarative
development environment for it. The Business Components for Java (BC4]J)

layer of the ADF is a JDBC-based programming framework for developing
database-centric business services in Java. ADF Business Components use JDBC to
query the database. A Business Components application consists of entity objects,
view objects, and application module and additionally associations and view links.
ADF Business Components may be used with different view layers like JavaServer
pages, UIX, and Swing.

The Entity Object in ADF Business Components performs all the database interaction
and validation and is also where the business logic gets defined. Entity Objects

are based on database tables and map table columns to attributes in Java. Entity
Objects encapsulate business logic, define validation rules, and also cache data.
Typically, View Objects consist of SQL queries to present a subset of the business
data (view) modeled by the entity objects. View Objects may or may not be based

on Entity Objects.

View Objects provide a client with row sets of data, which may be modified, by the
client; View Objects are basically row set iterators that allow programs to navigate
over a collection of data. One Entity Object can be accessed from different View
Objects. Multiple instances of a View Object can be used in an application. The
ADF Business Components View Objects are exposed to the view layer through

an Application Module, which represents the logical data model and manages
data transactions. The business components associations represent the associations
between entity objects, and the view links represent the links between the queries
in different view objects. Associations and view links are not required features of a
business components applications.
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The BC4J layer of ADF is used to develop view objects and entity objects for a
database table. An application module, which consists of the view objects, connects
to the database and retrieves the data to create view objects. An application module
may be used to connect to a database in the Connections Navigator or may be
integrated with a Client/ View web application using the business components Java
API. A Client/View web application, which may be a Java/]JSP application, has

the oracle. jbo package classes and interfaces available to connect an application
module to a database and create view objects. In this chapter, business components
are created from an Oracle database table. Subsequently, a web application is created
to connect the business components application module to the database and create
view objects.

Setting the Environment

Business components are developed in JDeveloper 10g. Install the JDeveloper 10g
IDE. Install the Oracle 10g database. Create an instance of the database. Create an
example table in the database from which business components will be generated.
The SQL script to create the example table catalog is listed below.

CREATE TABLE OE.Catalog(CatlogId VARCHAR(25) PRIMARY KEY, Journal
VARCHAR (25) , Publisher Varchar (25),Edition VARCHAR (25), Section
VARCHAR (25), Title Varchar(75), Author Varchar(25));

INSERT INTO OE.Catalog VALUES('catalogl', 'Oracle Magazine', 'Oracle
Publishing', 'Nov-Dec 2004', 'ORACLE DEVELOPER', 'From ADF UIX to
JSF', 'Jonas Jacobi');

INSERT INTO OE.Catalog VALUES('catalog2', 'Oracle Magazine', 'Oracle
Publishing', 'Nov-Dec 2004', 'TECHNOLOGY', 'Database Resource
Manager', 'Kimberly Floss');

INSERT INTO OE.Catalog VALUES('catalog3', 'Oracle Magazine', 'Oracle
Publishing', 'March-April 2005', 'ORACLE DEVELOPER', 'Starting with
Oracle ADF', 'Steve Muench!');

Next, create a JDBC connection with the Oracle 10g database. In the Connections
Navigator, right-click on the Database node and select New Database Connection.
In the Create Database Connection Type window, specify a connection name and
select Oracle JDBC as the Connection Type. In the Authentication window, specify
a Username and Password and click on Next. In the Connection window, select thin
or oci as the Driver. In the Host Name field, specify the Oracle database host name.
The Host is specified in the tnsnames. ora file of the database. Specify the JDBC Port
and SID, which are also specified in the tnsnames. ora file. Click on Next to display
the Test window. In the Test window click, on the Test Connection button to test the
JDBC connection. A Success message is displayed if the connection with the database
is established. Click on Finish to complete the connection configuration.
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A connection node is added to the Connections Navigator. The OE schema of the
connection node displays the Catalog table, which was created in the database.

Applications Mavig. ..
X @Y

i_Jﬂ Conneckions

D Application Server

71 BAM Server

B[] Database

: [a ADFConnection
D Inkeqration Server

[ rule Engines

[ UDDI Registry

-] WebDay Server

E_Jﬂ Connections

)

Configuring a BC4J Project

In this section, a business components workspace and project are created, business
components are created from an Oracle database table, and the business components
project is tested in JDeveloper. First, create an application workspace. Select

File | New in JDeveloper. In the New Gallery window, select General and
Application in the Items listed. In the Create Application window specify the
Application Name, a Directory Name for the application, and select an Application
Template. Select the Web Application [JSP, Struts ADF BC] template.

=2+ Create Application

Enter the narme and location For the new application and
specify the application termplate to use,

Application Name:

==

[Bc438pp

Directory Manme:

another project for the data model (ADF Business Components),

|C:'l,JDeveloper'l,jdev'l,mywork'l,BC‘UApp | | Browse. .. |
Application Package Prefix:
Application Template:
|Web Application [JSP, Struks, ADF BC] v| | Manage Templates. .. |
Template Description:

This application kemplate is configured For building a data-bound web application. It |

consists of one project For the view and controller components (J5P and Struts), and

| | Cancel

Help LK
- g
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An application workspace, BC4JApp gets added to the Applications-Navigator. The
application has a Model node and a ViewController node.

Applications Mawvigatar ]i‘ﬂCnnnectinns ] [:]

Y LER EBC
Applications

@

=1-{E] Wiewcontraller
E‘D Application Sources
B0 view
(- ApplicationResources. properties
=27 Weh Content

B+ WEE-INF

E struts-config, xml

-7 WEB-TNFyib
B[] struts.jar

Creating Business Components

In this section, business components are created from the Oracle database table
Catalog, which was created in the previous section. The default business components
created from the table will be modified in JDeveloper. Right-click on the Model node
and select New.

Applications Mavigakor %Connections E] @StartPag
B R ® w0 e & q
Applications
=] Br43app

Model =
& Chil-N i
viewq -

E‘D A E Add to Project Content..,
i -1 3 Delete Delete
& Register with ESB »
ED ity Make ctrl-FQ
B Rebuild AlLFE
= Run
=[] ¥ Debug

B Reformat CHri+AlL

Qrganize Irmports Ctri+alt0

e Import Module..

.= Model.jpr - 5t Cornpare With »
Replace Yith ]
Restore from Local Histane,. "

@l Project Properties.., 1
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In the New Gallery window select Project Technologies in the Filter By. Select

Business Tier | ADF Business Components in Categories, and select Business
Components from Tables in the Items listed.

== New Gallery ==

Eilter By:  |Project Technologies v|

Categories: Ikems:
[=}-General 78 iponents from Tables
i e-dpplications [ Business Companents Diagram

“Connections [ﬁ Application Module
-Deployment Profiles

ER, association

Business Components Project
[ﬁ Default Data Model Components
&3 Damain

Entity Object

2] view Link

) view Object

Descripkion:

Launches the Create Business Components fror Tables wizard, which allows you ta
create mulkiple entity objects and other Business Components from database kables.
Use entity objects ko represent tables or UML entities and to implement business rules.

Tao enable this option, wou must select a project in the Application Mavigataor,

Help | ﬁl( _J | Cancel
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In the Initialize Business Components Project window, select the database
connection in the Connection list to create business components from
database tables.

=7+ Initialize Business Components Project @

This project has not vet been initislized for Business Components, After
specifying the Follawing information, wou will be prompted to create wour
Business Componentis),

Specify the database connection that lets you create Business Components
from existing database objects. The connection will also be used for Session
Facade failover and state management.

Connection: | ADFConnection - | | Mew, ., |
User Name: QE | Edit... |
Ditivet aracle.jdbe. OracleDriver

Conneck String:  jdbcioracle:thin: @localhost: 1521 : ORCL

Choose the proper SQL Flavor and bype map that fits vour application.

0L Flavar: |Oracle - |

Tvpe Map: | Cracle - |

| Help | | % | Cancel |

In the Login window, specify User Name and Password and click on OK. The
Create Business Components from Tables wizard starts. Click on Next.

7+ Create Business Components from Tables - Welcome @

Welcome to the Create Business Components from
Tables Wizard.

This wizard will help vou create Business Components based on existing database
objects and add them to vour project.

‘ou will be asked ta specify the Following infarmation:

- The default entity objects ta create from the selected database objects.

- The default view objects ta create from the selected entity objects.

- The default read-only view objects ta create for the selected database objects.
- The application module to create and contain instances of the view objects.

- The diagram to contain the Business Compaonents that were created.

Click Mexkt ko continue,

[] Skip this Page Mext Time

Help | &$t> | Cancel
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The Entity Objects window is displayed. Specify the entity objects that are to be
created from the database tables. First, select the schema in the Schema list that has
the database tables from which the business components are created. The catalog
table is in the OE schema, thus select the OE schema. Click on the Query button.

The database tables in the OE schema are listed in the Available display section.
Select OE. CATALOG table in the Available list and with the Copy (>) button or with
Alt+C transfer the selected table to the Selected section. Entity Object catalog gets

specified. Click on Next.

Help

=7+ Create Business Components from Tables - Step 1 of 5: Entity Objects @

Specify the package to contain ywour new entity objects and associations.
Package: |model |V| |Broﬂse... |

Filter the bypes of schema objects to display as available, then select the schema
object(s) and click '>' to create entity objects.

Mame Filter: | | [] Auta-Query
Schema: |OE - | | Query
Object Types: [v] Tables [] ¥iews [] Synonyms

Awailable: Selected:

ACTION_TAELE = Catalog (OE. CATALOG)

CUSTOMERS
IMNVENTORIES
JCURNAL hy
LIMEITEM_TABLE -

q]

[ 1]

Entity Mame: | Catalog |

< Back " u§t> || Finish || Cancel |

The View Objects window is displayed. The entity objects that are available to
generate the default updatable view objects are listed in the Available section.
Select entity objects from the Available section and transfer them to the Selected
section with the Copy (>) button or with Alt+C. Select the catalog entity object
in the Available list and copy the entity object to the Selected list. View Object,
CatalogView, is specified. CatalogView is the default view object for the selected

entity object.
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The default view object has all of the attributes in the entity object, and the SELECT
query selects all of the database columns. Click on Next.

7 Create Business Components from Tables - Step 2 of 5: Updatable View Objects -H

Specify the package ko contain your new views objects and view links,
Package: |model [V] [Broﬂse. 5 ]

To create an updatable view object, select an object from the list of available entity
objects and click.'=', If there is an association between selected entity objects, a
view link will automatically be created.

Available:

Object Name:| Cakalogiisw |

< Back Neﬁ = Finish Cancel

The Read-Only View Objects window is displayed. The database Schema for which
the tables for view objects are available is listed in the Schema field. The Object
Types checkbox Tables is checked by default. The available tables are listed in the
Available selection list. Select the tables for which read-only view objects are to be
generated and shift the tables to the Selected list. As an example select the catalog
table for read-only view objects and click on Next.

=7+ Create Business Components from Tables - Step 3 of 5: Read-Only View Objects

Specify the package o contain your new view objects and view links,
Package: |m0del [V] [Broﬂse...]

Filter the types of schema objects ko display as available, then select the schema
objectis) and click '=' to create read-only view objects directly from tables,

Mame Filter: [] Auto-Guery
Schema: OE [ Query

1

Chbject Types: [¢] Tables [] views [] sy¥nonyms
Available: Selected:
ACTION_TABLE Cata 1 (OE.CATALOG)

CUSTOMERS
INVEMTORIES
JCURMAL
LIMEITEM_TAELE

[1]

Wiew Mame: | Catalogiiew] |

[ < Back ] NT§t> [ Finish ][ Cancel ]
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The Application Module window is displayed. Specify an application module name
and click on Next.

7> Create Business Components from Tables - Step 4 of 5 Application Module ==

If the checkbox is selected, the instances of the default data model components will
be added to the specified application modulz, IF no application module of the specified
name exists, it will be created,

Application Module

Specify the package o contain vour new application module.
Package: |m0del |v| |Br0ﬂse... |

Specify the name of your new application module
Marne: i

||B[0wse... |

| Help | | < Back || ﬂqit> H Finish || Cancel |

In the Diagram window, select the Business Components Diagram checkbox

if a diagram is required to created and click on Next. In the Finish window, the
business components are listed. For the Oracle database table catalog, the business
components are entity object catalog, updatable view object catalogview,
read-only view object CatalogViewl, and application module AppModule. If the
selected entity objects have an association, a view link is also generated. Click on
Finish to generate the business components.

.=+ Create Business Components from Tables - Finish @

You have finished the Create Business Components from Tables Wizard.

You have selected the following options:
@ Business Components From Tables
=7 Entity Ohjects

L[ catalog (OE.CATALOG)
=1 Updatable view Chjects

L8] Cabalngiiew (Catalog)
=1 Read-Crily iew Objects
L8] Catalogiiew! (OE . CATALOG)
E} [ application Module

o L[l AppModule

D Diagrarn

‘when wou click Finish, the selected Business Components will be created.

Help | < Back | Tgwsh || Cancel
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The business components for the Catalog table are generated and added to the
Applications-Navigator. View Object instances CatalogView1 and CatalogView1_1
are generated. CatalogViewl is the view object instance corresponding to the
updatable view object CatalogView. CatalogView1_1 is the view object instance
corresponding to the read-only view object, CatalogViewl.

.ﬁ.pplicatinns Mavigator ]iiﬂl:u:unnectiu:uns ] E]

YN ET EBa
Applications
-] BC43app
ERE|~odel
Elr_—l Application Sources
=/l model
----- {ﬁ AppModule
----- Zakalog
------ 2] Catalogview
- # CatalogViewl
I':'I--- ViewContraller
EID Application Sources
LT view
: (- ApplicationR.esources . properties
=7 Wweb Content

=77 WEB-INFYyib
@ struks. jar

The business components created from the database table catalog are the default
business components. The entity object, the view objects, and the application module
may be modified in JDeveloper. To modify the entity object, catalog, right-click on
the catalog entity object node and select Edit Catalog.
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.ﬁ.pplications Mavigatar

Iﬂn Connections

] [=1||(Z)start Page

BRI ® w0 el

g a0

Applications
=& Bc418pp
= Mpdel

E1-7) Application Sources

w8 Catalol 82 Mew Default View Object...
WiewCorkroller

=) -
B 4 Mew Association...
E]D Application So

E= Mew Entity Canstraint..,

-6l view
: Applic Refactaor 4
=1-{77 Wb Content Delete,..

- WEB-INF Show Dependent Objects.,,

struks-
|z| web,x

Synchronize with Database..,

107 weB-ey| (B Go to Entity Object Class

TIEI 0T ICETIe

[?] skruks, jar

Messages =

In the Entity Object Editor, click on the Attributes node. The attributes of the entity
object are listed. The entity object attributes correspond to the database columns in
the catalog table. To remove an attribute select the attribute in the Entity Attributes
list and click on the Remove button. To add an attribute from an unmapped table
column click on the New from Table button. To add an attribute, which does not
have a corresponding table column click on the New button. As an example, add a
new attribute, which does not have a corresponding table column.

=7+ Entity Object Editor: Catalog

Custom Properties

Help

Attributes

Click Mew to create new attributes, Click New from Table to add attributes For unmapped

columns.

Entity Attributes:

Catlogid
Journal
Publisher
Edition
Section
Title
Authar

|N$§ | |New from Table. ..

Loy [ ok ]

Cancel
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In the New Entity Attribute window specify the attribute Name, Type and Default
value. Select the Persistent checkbox for a persistent field and click on OK.

== New Entity Attribute (==

Attribute Updatable
[WEl=ELA ticle_Abstract
Type: | String -
Default;

Persiskent [ Primary Key

[ Mandatary [] Unigue Refresh After

[ Disgriminator Queryable

Change Indicator Histary Column
gm ?d' o Lo | o
elected in Quer
- b [ Insert
Database Column
Name:| ARTICLE_ABSTRACT | Tepe:|varcHARZ |
| Help | | Ok J | Cancel |
g

The new attribute ArticleAbstract is added to the entity object catalog. To
remove an attribute from an entity object, first remove the attribute from the view
objects. Click on the Apply button to apply the attribute additions/removals. Click
on the OK button.

=2 Entity Object Editor: Catalog 3]
Attributes
Click Mew to create new attributes, Click Mew from Table to add attributes For unmapped
columns.
Entity Attributes:
------ Publish Catlogid
------ Subscribe JDET_”:'
------ Authorization Pu_ _Is =
------ Custom Properties Edition
P Seckion
Title
Authar

Article_Abstract

|N§w... | |New from Table...

Help | ﬂrg!y | | Ok | | Cancel
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To synchronize the attribute additions made to the Catalog entity object with the
Oracle database table, right-click on the entity object node and select Synchronize
with Database. The Synchronize with Database window displays the modifications
required to synchronize the database with the entity object. If a new persistent
attribute is added to an entity object, a new table column is also required in the table
prior to creating the persistent attribute. If a new table column is not added, a
persistent entity object is modified to a transient attribute. Select Entity: Catalog
and click on the Synchronize button to synchronize the entity object with

the database. A window displays the message, The following Synchronization
Actions were performed successfully. As a database table column was not created
for the Articleabstract column, the ArticleAbstract attribute is set as a
transient attribute.

i =)

=2 Synchronize with Database 55

Object; Catalog
Actions needed to synchronize objeck

E}D Synchronization Ackions
=R Entity :Catalog

------ o Set transient, as column missing For attribute Article_a, .,

Write to File. ..

Hint: Click Swnchronize All ko perform all autormatic actions or Select actions to
perform and Click Synchronize

Help | Oi |
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To modify the updatable view object, catalogview, right-click on the view object
node and select Edit CatalogView. The View Object Editor displays the attributes
and SQL query of the view object. Select the Attributes node to edit the view object
attributes. Select the SQL Statement node to edit the view object SELECT query.

=7 View Object Editor: CatalogView
Attributes

anew view attribute,

Select the attributes you wank ko include in this view object. Use the Mew button to add

==

Available: Selected:

@ Catalogiisw CatlogidiCatalog: CATLOGIDY
ienk Inkerface E Catalog JournaliCatalog: JOURMAL)
iert Frow Interface 8 Catlogid Fublisher{Catalog: PUBLISHER)

H . = Journal Edition{Catalog:EDITION)
e iZskom Properties

553 Publisher Section(Catalog SECTION)

[&¥3) Edition Title(Catalog: TITLE)

8 Section Author{Catalog: AUTHOR)

5 Title |§|

8 Author —

Eﬁ’iJ Article_pbetrack

(€]

=3

Help Apply | | OE | | Cancel

Next, we will test the business components application. To test the business
components application, right-click on the application module node and select Test.
The Connect window is displayed. In the Connect window, the JDBC connection
used to connect with the database is selected. Select the Connection Type (JDBC
URL or Datasource) and Connection Name and click on the Connect button.

=7+ Oracle Business Component Browser - Connect

=S

Business Component Configuration Mame: |AppModuIeLoca|

~|

rAppIicatiDn Module r Properties |
Middle Tier Server Type

Connection Type

User Mame: OE

Application Module

[1DBC URL v | Comnection Hame: | ADFConnection

URL: jdbe:oracle:thin: @localhos
bi5z21ORCL

-]

Mame: | model. Appiodule

Help Conpect Cancel
b _compect | | |
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The business components application is connected to the database and the Local
window is displayed. The Local window has an application module node and a
view objects instance results nodes. CatalogViewl1 is the view object instance for the
updatable view object CatalogView and CatalogView1_1 is the view object instance
for the read-only view object CatalogViewl. Double-click on the updatable view
object instance CatalogView1 node to display the results of the view object query.

oy P

5 Oracle Business Component Browser (Local)

File  View Create Database Help

F=% EoR(Fx3

% Catalogview1

lfa Apprtodule AppModule . Catalogiiew1 l
CREEEE. ||« < b M |22 (G

| & X

Catlogid:
Journal:
Publisher:
Edition:

Seckion:
Title:

Author:

|cata|u:|gl

|Orau:|e Magazine

|Orac|e Publishing

[Mov-Dec 2004

|ORACLE DEVELOPER.

an ADF UL ta 15F

|Jonas Jacobi

Marne: Cakalogiiewl
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The Go to next/previous record, Go to next/previous page, and Go to last/first
record links may be used to navigate through the view object query results. To add a
new record, select the Insert a new record link.

é} Oracle Business Compeonent Browser (Local) EIE
File  View Create Database Help
L
@ AppModule AppModule. Cataloghiew! ]
i @ Caka

(<< P DM KX i B | & X

w R Catalogviewl_1

Insert a new record

Catlogid: |cata|u:|gl

Journals |Orau:|e Magazine
Publisher; |Orau:|e Publishing
Edition:  |Mov-Dec 2004
Section: |OR.°.CLE DEVELOFER.
an ADF ULX to J5F

Tikle:

Aukhor: |Jonas Jacobi

Mare: CatalogWiewl
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As an example, delete a record with the Delete the current record link. To commit
the changes to a transaction, select Database | Commit.

|y

@ Apprtodule
N ot alogiiew ] e
Lo Catalogiiew_1

s Oracle Business Compaonent Browser (Local)

File  View Create | Database Help

F=% EoR(Fx3

. O

R - -
Committhe Changes to the Transaction
v i B = W L EEHT

a |

Catlogid:
Journal:
Publisher:
Edition:

Seckion:
Title:

Author:

catalogz

Cracle Magazine

Oracle Publishing

Mow-Dec 2004

TECHNOLOGY

[atabase Resource Manager

Kimberly Floss

Marne: Cakalogiiewl
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To view the data represented by a view object as XML select View | Data As XML.

A window for the view object XML data is displayed

s View Object XML Data

<CatalogView:

<CatalogVievRow:>
<Catlogidrecatalogl</Catlogids
<Journal>Qracle Magazine</Journal>
<Puhlisher>0Oracle Publishing</Publisher:>
<Edition>Nov-Dec 2004</Edition>
<Zection>QRACLE DEVELOPER</Section>
<TitlexFrom ADF UIX to J3F</Titlex
<luthor>Jonas Jacobi</Author:

</CatalogVievRow:

<CatalogViewvRow:>
<Catlogidreatalogz</Catlogids
<JournalrOracle Magazine</Journal>
<Publisher>0racle Fublishing</Publisher:
<EditionsNov-Dec 2004«</Edition>
<Section>TECHNOLOGY</ Section>
<TitlerDatabase Resource Manager</Title:>
<hluthor>Eimberly Floss</Author>

</ CatalogVievRow:>

</CatalogView:

Kl

Save... ‘ Close |

=3
2

o

The SQL query used to create a view object may be modified in the View Object
Editor. Right-click on the view object node and select Edit CatalogView. In the
View Object Editor window select the SQL Statement node. By default the SELECT
list and the FrROM clause of the SQL query are automatically defined. To override
the default setting of the SELECT list and the FroM clause, check the Expert Mode
checkbox. As an example, specify a WHERE clause for the SQL query. Click on the
Apply button to apply the changes to the SQL query.
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| e |

7+ View Object Editor: CatalogView

S50L Statement

mechanism, select Expert Mode,

Generated Statement

SELECT Catalog. CATLOGID,
Catalog. JOUENAL,
Catalog. PUELISHEE,
Catalog. EDITION,
Catalog. SECTION,
Catalog. TITLE,
Catalog. AUTHOR

FROM CATALOG Catalog

Query Clauses

By defaulk, the SELECT list and FR.OM clause are automatically maintained. To override this

WHELE section='ORACLE DEVELOPER'

==

-

[

Where! | section='0RACLE DEVELOPEER'

Edt... |

Order By: |

[Ed... |

[ Expert Mode

Binding Stye! [Crack Named <)

| Explain Plan... | |E|

Ay

Ok J | Cancel |

A window pops up to test the SQL query syntax. If the query syntax is correct,

a Query is valid message is displayed. Click on OK in the View Object Editor
window. Right-click on the application module node and select Test to the test

the modified business components application. Click on Connect in the Connect
window. In the Oracle Business Components Browser, the results of the filtered
query are displayed. With the WHERE clause set to section='ORACLE DEVELOPER',
only the results with the section column value 'ORACLE DEVELOPER' are displayed.

File Wiew Create

P

é Oracle Business Component Browser (Local)

Database Help

[E=|Ho )

@ Apphadule

=] al

CatalogWiewl _1

Marme:Catalogviewl

AppModule, CatalogWiew 1 l
[ < p M |3% |G

B aX

Catlogid: |catalog1

Journal: |Orac|e Magazine

Publisher: |Orac|e Publishing

Edition:  [Mov-Dec 2004

Section: |ORACLE DEVELOPER.

rom ADF UIX to J5F
Title:

Author: |Jonas Jacobi
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A new attribute may also be added/removed to the view object in the View Object
Editor. For example, select the transient attribute ArticleAbstract and add it to the
CatalogView view object. Click on the Apply button to apply the attribute additions
or removals. Click on OK.

=7 View Object Editor: CatalogView ==

------ Entity Cbjects Attributes

______ 5L Statemant Select the attributes you want to include in this view object, Use the Mew button to add

) X a new views attribute,
------ Bind Variables

------ Aktribute Mappings

...... Tuning Available: Selected:
...... Tava | Catalogliew Catlogid{Catalog: CATLOGID)
______ client Tnkerface @ Catalog Journal{Catalag: JOURMAL)
______ Client Row Interface (=% Catlogid Publisher{Catalog: PUELISHER)
______ Custam Properties =3 Journal Edition{Catalog:EDITICN)
=3 Publisher Section{iCatalog; SECTION)
[ Edition Title{Catalog: TITLE)
=3 Seckion Aukhor{Catalog: AUTHOR)
=3 Title Sl Article_Abstra kalog:null) ¢ ]
=3 Author |gl |ﬁ|
3 Article_abstract |£|
K3

==

| Help | | %ply | | [0]4 | | Cancel |

Right-click on the application module node and select Test to test the modified
business components application. A new field ArticleAbstract is added to the
results of the view object query. If the added attribute is a transient attribute,

it does not get persisted to the database with the Database | Commit selection;
only a persistent attribute is added to the database. A transient attribute does
get displayed in the View Object XML Data window with View | Data as XML
selection if a value is specified for the attribute.
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Q} Oracle Business Component Browser (Local) EI
File ‘“iew Create Database Help
| P
GE AppModule Appiadule. Cataloghiew I
oo R

[1ee@ € » DM |E% (Gl B| &)X

-8 Catalogview: 1

Catlogid:  |catalogl

Journal:  |Oracle Magazine
Publisher:  |oracle Publishing

Edition:  |Mov-Dec 2004

Section:  |ORACLE DEVELOPER.
From ADF LI+ ko J5F

Title:

Author:  |Jonas Jacobi

Article_abstract:

J| {

Mame:Catalogiiewl

The updatable view object, CatalogViewl, is updatable as explained in the previous
section. Next, select the read-only view object instance node CatalogView1_1. The
read-only view object instance only displays the results; the results from the view
object query are not modifiable.

&y Oracle Business Component Browser (Local) == |
File “iew Create Database Help
| P
:@ Appiiodula AppModule. Cakalogyiewl Apptodule. Catalogiiewl 1 I
- (i [EPEPN S S S S Y- NP 74

Catlogid;  |catalogl

Journal:  |Oracle Magazine
Publisher: [Cracle Publishing

Edition:  [Wowv-Dec 2004

Section:  [ORACLE DEVELOPER
From ADF ULX ko JSF

Title:

Author:  |Jonas Jacobi

Mame: Catalogviewl _1
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In this section, a business components application module was created and tested
with the Oracle database. In the next section, we will create a web application for the
business components.

Developing a BC4J Web Application

In this section a web application is created in the ViewController project of the
Model-ViewController application. A web application JSP will invoke the business
components in the Model project. Add the Model project business components to
the classpath of the ViewController project. Select the ViewController project in the
Applications Navigator. Select Tools | Project Properties in the JDeveloper IDE. In
the Project Properties window, select the Common | Dependencies node. In the
Project Dependencies window, click in the Model.jpr checkbox. Click on the OK
button. The Model project gets added to the classpath of the View project.

2+ Project Properties - C\JDeveloper\jdevimywork\BC4JApp\ViewController\ViewController,jpr (==

[ Project Content Dependencies
[~ ADFm Settings

------ ADF View Settings -
G- Ank (#) Use Project Settings

() Use Custom Settings

[+ Business Components Project Dependencies:

E-Compiler | [ Madel. jpr
Dependencies

------ EJE Module

------ JZEE Application

[#}- Javadoc

------ J5P Tag Libraries

------ Libraries

------ Offline Database

------ Run/Debug

------ Technology Scope

| Help | | QK | | Cancel |
- Ly’

The JSP application will be integrated with the BC4] components in the Model
project. To create a JSP right-click on the ViewController project and select New.

In the New Gallery window, select Web Tier | Java Server Pages. Select JSP Page
in the Items listed. In the Create JSP page, specify TestClient as the File Name
and a Directory Name for the JSP page. The JSP page TestClient.jsp is added to
the ViewController project of the BC4J application workspace. JDeveloper provides
integrated support for the Oracle JDBC driver. For ADF/BC4] applications with a
database other than Oracle database copy JDBC JAR file to Bc4J/11ib directory.

[390]




Chapter 14

.ﬁ.pplicatiuns Mavigaktor lﬂﬂCDnnectiDns ] E]

@& Q@ E do[E el
Applications
-/ Br434pp
EI Model
Elr_—l Application Sources
=1l model
----- {n AppModule
; Catalog
] Catalogtiew
- £ Catalogiiewl
=0 ViewController
E]D Application Sources
-l view
- ApplicationFesources, properties
=) Web Content
=) WEB-INF
skruks-config.xml

- [ WEB-INFilib
' [?:l struts.jar

In the TestClient. jsp, import the oracle. jbo package and the oracle.jbo.
client.Configuration class:

<%@page import="oracle.jbo.*, oracle.jbo.client.Configuration"%>
Create an application module name variable:

String appModule = “model. AppModule”;

The application module name is specified in the AppModuledndiName, element in the
<BC4JApp>\Model\src\model\common\bc4j.xcfg configuration file. <BC4JApp>
is the application workspace directory:

<AppModuledndiName>model . AppModule</AppModul edndiName>
Create an application module config name variable:

String cfg="AppModuleLocal”;
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The application module config name is specified in the name attribute of the
AppModuleConfig element in the be47j . xcfg file:

<AppModuleConfig name="AppModuleLocal"> </AppModuleConfigs

Create a view object instance variable:

String viewObject = "CatalogViewl";

The view object instance is listed in the View Object Instances node in

the application module Structure window in the JDeveloper. Create an
ApplicationModule object from the BC4] application module using the
createRootApplicationModule () static method of the Configuration class:

ApplicationModule applicationModule = (ApplicationModule)
Configuration.createRootApplicationModule (appModule, cfg);

Obtain a Transaction object from the ApplicationModule object using the
getTransaction () method. If the application module is not connected to the
database connect to the database with the connect method.

Transaction transaction=applicationModule.getTransaction() ;
if (transaction.isConnected()==false)
transaction.connect ("jdbc:oracle:thin:@<HOST>:<PORT>:<SID>", "OE",
"<passwords>") ;

<HOST> is the database host name.

<PORT> is the database port.
i

<SIDs> is the database instance.
<passwords> is the password for the OE schema.

Obtain the view object instance from the application module using the
findviewObject () method:

ViewObject vo = applicationModule.findViewObject (viewObject) ;

Iterate over the view object to output the attributes of the view object rows to the
browser. A row in a view object is represented with the oracle. jbo.Row interface.
Obtain the first row with the first () method of the viewObject interface.

Row row = vo.first();
A row attribute is obtained using the getAttribute () method of the Row interface:

<% out.println(row.getAttribute (i++) .toString()) ;%>
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Obtain the next row in the view object using the next () method:

row = vo.next () ;

Release and remove the application module using the
releaseRootApplicationModule () method of the Configuration class:

Configuration.releaseRootApplicationModule (applicationModule, true) ;

TestClient.jsp JSP is listed below.

<%@ page
contentType="text/html;charset=windows-1252"%>
<%@ page import="oracle.jbo.*,
oracle.jbo.client.Configuration" %>
<html>
<head>
<meta http-equiv="Content-Type"
content="text/html; charset=windows-1252">
<title>BC4J Web Application</titles>

</head>

<body>

<%

String appModule = "model.AppModule"; //App Module name
String cfg="AppModuleLocal";//Config Name

String viewObject = "CatalogViewl"; //name of view object

ApplicationModule applicationModule =(ApplicationModule)
Configuration.createRootApplicationModule (appModule, cfg);
//Establish connection with database
Transaction
transaction=applicationModule.getTransaction() ;
if (transaction.isConnected()==false)
transaction.connect ("jdbc:oracle:thin:@localhost:1521:0RCL", "OE",
"pw") ;
// Find the viewobject included in the appmodule
ViewObject vo = applicationModule.findViewObject (viewObject) ;

o\°
\%

<table border="1" cellspacing="0">
<tr>
<th>CatalogId</th>
<th>Journal</th>
<th>Publisher</th>
<th>Edition</th>
<th>Section</th>
<th>Title</th>
<th>Author</ths>
</tr>
<% Row row = vo.first();
while (row != null)
{ int i=0;
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F><tr>

<td><% out.println(row.getAttribute (i++) .toString()) ;%></td>
<td><%out.println(row.getAttribute (i++) .toString()) ;%></td>
<td><%out.println(row.getAttribute (i++) .toString()) ;%></td>
<td><%out.println(row.getAttribute (i++) .toString()) ;%></td>
<td><%out.println(row.getAttribute (i++) .toString()) ;%></td>
<td><% out.println(row.getAttribute (i++) .toString()) ;%></td>
<td><%out.println(row.getAttribute (i) .toString()) ;%></td>

</tr>

<%
row = vo.next () ;

} %>

</table>

A
o°

Configuration.releaseRootApplicationModule (applicationModule,
true) ;
%>
</body>
</html>

In JSP TestClient.jsp the application module connects with the database

with a JDBC URL. The application module may also be connected to the

database with a data source. For a JDBC connection DBConnectionil in the
Connections-Navigator a data source with JNDI name jdbc/DBConnectionlDS is
available. An application module is connected to a database with a data source with
the connectToDataSource method of the Transaction interface:

transaction.connectToDataSource (null, "jdbc/DBConnectionlDS", "OE",
"<passwords>", false);

To run the TestClient. jsp, right-click on the JSP node in the Applications
Navigator and select Run. The output of the JSP is displayed in the default browser.

Catalogld| Journal | Publisher Edition Section Title | Author
\log Oracle  Omcle  NovDec ORACLE {fgﬁ ADF e
CATO2®  Magazine Publishing 2004 | DEVELOPER ISE ®  |Jacobi
Starting
catalogd Oracle Oracle fa:;h- ORACLE with Steve
& Magazine [Publishing 75’0,; DEVELOPER |Oracle  Muench
< ADF
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JDBC 4.0 Version

ADF Business Components use JDBC to access the database. OC4]J server embedded
in JDeveloper 10g or JDeveloper does not support JDBC 4.0. The new features in
JDBC 4.0 may be availed in a JDeveloper version that supports JDBC 4.0. To use
JDBC 4.0 in ADF Business Components configure a database connection with the
Oracle database 11g JDBC 4.0 drivers JAR file ojdbcé . jar. We also need to set

JDK version to JDK 6.0. To set the JDK version select Tools | Project Properties. In
the Project Properties window, select Libraries. In the J2SE Version field, click on
Change to select a JDK 6.0 Java executable.

We would be able to use those JDBC 4.0 features that are implemented by the OC4]J
server. Connection state tracking is implemented by the connection pool manager
and is used to track unusable connections. Prior to the new feature of connection
state tracking a connection pool manager would typically close all the connections
and reinitiate a connection pool if some of the connections in the connection pool
became unusable. Using the isvalid () method of Connection interface in JDBC
4.0, the connection pool manager is able to determine if a connection is still valid. If a
connection is not valid, the connection pool manager closes the connection.

if (!connection.isvalid())
connection.close() ;

Summary

The ADF Business Components is a JDBC-based framework. The ADF Business
components in JDeveloper may be configured with the Oracle database, as explained
in this chapter or a third-party database by configuring a library for the JDBC

driver for the database. A web application may be created with the ADF business
components using the oracle. jbo package classes and interfaces. In a JDeveloper
version that supports JDBC 4.0 we may also add the JDBC 4.0 features.
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Hibernate

Hibernate is an open-source, JDBC-based object/relational persistence and

query service. Hibernate is used to map data representation in a Java object to a
database. Hibernate supports several databases including DB2, MySQL, Oracle,

and PostgreSQL. With Hibernate, Java data types are mapped to SQL data types.
Hibernate generates the required SQL to create, update, and delete database tables.
Hibernate is used for generating tables from a Java Bean class and adding, retrieving,
updating and deleting data to the tables.

Hibernate is preferred over other database persistence technologies, such as

Castor, TopLink, and Entity EJB, because of lesser complexity, greater flexibility,
open-source architecture, and support for different databases without the
requirement to provide vendor-specific SQL code in the data access layer. Hibernate
also provides classes for Ant build tasks, which may be integrated into an Ant build
file. In this chapter, we will integrate Hibernate with the JDeveloper 10.1.3 IDE and
the Oracle database 10g for developing an object/relational application.

The database persistence provided by Hibernate is based on a mapping file and

a database properties file. The . hbm.xml mapping file consists of class definitions
for database persistence, which specify the Javabean properties to be mapped to a
database table, the database schema name, the database table name, and the table
columns corresponding to the Javabean properties. The tables may be generated
from the mapping file or prior to developing the Hibernate application.

The mapping file specifies the Java classes for database persistence, the different
fields and field types in the Java objects, and the corresponding database table
columns and column types. The Java classes for a database application may be
generated from the mapping file or before developing the Hibernate application.
The database properties file (a hibernate.properties file) specifies the database,
the JDBC driver, and the connection URL for the database applications. The Ant task
classes net .sf.hibernate.tool.hbm2java.Hbm2JavaTask and org.hibernate.
tool.hbm2ddl.SchemaExportTask are used to map the mapping file to Java

classes and database tables respectively. The Java classes are subsequently used to
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add/retrieve/update/delete data in the database tables. In this chapter, an example
mapping file, (catalog.hbm.xml), consisting of properties for a journal catalog, is
mapped to a database table, OE.Catalog, and to a Java class, Catalog.java.

Hibernate and JDBC

Hibernate is a JDBC-based database persistence framework. A Hibernate
application's Java to SQL mappings are defined in the org.hibernate.cfg.
Configuration object. The mappings are compiled from XML mapping files. A XML
mapping file is added to a configuration object as follows:

Configuration cfg = new
Configuration () .addResource ("Catalog.hbm.xml") ;

Hibernate configuration properties, which include JDBC properties, are set using one
of the following methods:

1. Set the configuration properties using setProperties () method of the
Configuration object.
Specify the configuration properties in the hibernate.properties file.
3. Specify the properties as System properties.
Specify the properties in the hibernate.cfg.xml file.

A sessionFactory is used to create and pool connections. A SessionFactory is
created from a Configuration object as follows:

SessionFactory sessionFactory = cfg.buildSessionFactory () ;

When a session object is created a JDBC connection is obtained from the
connection pool.

Session session = sessionFactory.openSession() ;

Hibernate creates and pools connections either using java.sqgl.DriverManager or a
data source. If connections are to be created and pooled using a DriverManager, the
JDBC connection properties discussed in the following table need to be specified.

Property Description
hibernate.connection.driver class JDBC Driver Class
hibernate.connection.url JDBC Connection URL
hibernate.connection.username Database User Name
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Property

Description

hibernate.connection.password

hibernate.connection.pool size

hibernate.dialect

Database User Password

Optional Property. Maximum number of
pooled connections.

The Dialect for the database. For
the Oracle database specify org.
hibernate.dialect.OracleDialect

To develop a Hibernate application in an application server, obtain connections from
a data source with a JNDI name binding. The data source properties discussed in the
following table configure a Hibernate application with a data source.

Property Description
hibernate.connection.datasource Datasource JNDI name
hibernate.jndi.url JNDI provider URL (optional)
hibernate.jndi.class JNDI Initial ContextFactory class (optional)
hibernate.connection.username Database Username

hibernate.connection.password

Database Password

JDBC connections obtained from a data source automatically participate in the
container managed transactions of the application server. Arbitrary connection
properties may be set using the hibernate.connection prefix. For example,
connection property hibernate.connection.charsSet sets a character set. Some of
the other Hibernate, JDBC and connection configuration properties that may be set

are discussed in the following table:

Property Description
hibernate.jdbc.fetch size Specifies JDBC Fetch Size
hibernate.jdbc.batch size Enables Batch Updates

hibernate.default schema

hibernate.jdbc.use_scrollable
resultset

hibernate.connection.isolation

hibernate.connection.
autocommit

Specifies schema name for unqualified
table names.

Enables Scrollable ResultSets

Specifies JDBC transaction isolation level.

Enables autocommit for JDBC pooled
connections.
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Property Description
hibernate.connection. Specifies when Hibernate should release
release mode JDBC connections to the pool. By default

JDBC connections are released when a
Session object is closed. The following
values may be specified:

auto (default)
on_close- When a connection is closed.

after transaction- Attheendofa
transaction.

after statement- Attheend of a
statement.

hibernate.jdbc.use _scrollable  Enables Scrollable ResultSets
resultset

hibernate.connection.<propert Specifies a JDBC property to be used by
yName > DriverManager.getConnection ()

hibernate.jndi.<propertyName> Specifies a JDBC property for the JNDI
InitialContextFactory.

If the JDeveloper OC4] server supports JDBC 4.0, the JDBC 4.0 features such as
connection state tracking may be availed of. Connection state tracking is implemented
by the connection pool manager to identify and close unusable connections.

In this chapter you will learn the following:

e Creating a Database Table using Hibernate

e Adding data to the Database Table using Hibernate

o Retrieving data from the Database Table using Hibernate
e Updating data in Database Table using Hibernate

e Deleting data from Database Table using Hibernate

Setting the Environment

The Hibernate API classes are required to integrate Hibernate with JDeveloper.
Download the Hibernate 3.2 and Hibernate Extension 2.1.3 ZIP files from
http://www.hibernate.org/ and extract the files to an installation directory, c: /
Hibernate. A hibernate-3.2 directory is created for the Hibernate 3.2 and a tools
directory is created for the extension classes. Also download Hibernate 2.1.6, which
is required for the net.sf.hibernate.tool.hbm2java.Hbm2JavaTask tool.
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Extract the Hibernate 2.1.6 ZIP file to the c: /Hibernate directory; hibernate 2.1.6
directory is created. Install the JDeveloper 10g IDE. Install the Oracle database 10g
and create a database instance including the sample schemas.

Next, the Hibernate JAR files required to develop a Hibernate application will be
integrated into a JDeveloper 10g project. First, select File | New in the JDeveloper
IDE. In the New Gallery window, select General | Applications in the Categories
listed and select Application in the Items listed. Specify a Application Name

and Directory Name in the Create Application window with No Template

as the Application Template. In the Create Project window, specify a project

name and click on OK. A Hibernate application and project is added to the
Applications-Navigator.

il applications dRconnections =)

& E®E 0 el
Applications
[-{3] Hibernate

Next, add libraries required to generate a Hibernate application to the project. Select
the Hibernate project node in the Applications-Navigator. Select Tools | Project
Properties. In the Project Properties window, select the Libraries node. Select the
Add Library button to create a new library. In the Add Library window select, the
New button. In the Create Library window, specify Hibernate in the Library Name
field and click on the Add Entry button. In the Select Path Entry window, select the
hibernate3.jar file and click on the Select button. The selected JAR file is added
to the Class Path node in the Create Library window. Click on the OK button in the
Create Library window. Click on the OK button in the Add Library window. The
Hibernate library gets created and added to the Selected Libraries. Similarly create
libraries for the other JAR files required for a Hibernate application.
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The libraries created and the corresponding JAR files are listed in the following table:

Project Library Description JAR/Zip File

Hibernate The Hibernate API classes <Hibernate>/hibernate-3.2/
including the org.hibernate.tool. hibernate3 jar
hbm?2ddl.SchemaExportTask class.

Hibernate- The hibernate extension <Hibernate>/tools/

Extensions classes including the net. hibernate-tools.jar

Hibernate-Lib

Oracle JDBC

sf.hibernate.tool.
hbm?2java.Hbm2JavaTask
class.

The auxiliary Hibernate classes.

The Oracle JDBC library.
Delete orail8n.jar from
<JDeveloper 10.1.3>\jdbc\lib.

<Hibernate>/hibernate3.2/1ib/
dom4j-1.6.1.jar,<Hibernate>/
hibernate-3.2/ lib/ commons-
logging-1.0.4 jar,

<Hibernate>/ hibernate-3.2/
lib/ commons-collections-
2.1.1jar, <Hibernate>/
hibernate-3.2/1ib/ehcache-
1.2.3 jar, <Hibernate>/
hibernate-3.2/lib/ cglib-2.1.3 jar,
<Hibernate>/ hibernate-
3.2/1ib/jta.jar, <Hibernate>/
hibernate-3.2/lib/asm.jar,
<Hibernate>/ hibernate-3.2/
lib/antlr-2.7.6.jar

In previous table <Hibernates is the directory in which the Hibernate
is installed. <JDeveloper 10.1.3> is the directory in which JDeveloper
10.1.3 is installed.
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The libraries created are listed in the Libraries window as shown in the
following table:

7+ Project Properties - C:\DeveloperjdevimyworkiHibernate\Hibernate\ Hibernate.jpr @
[ Project Conkent Libraries
[+ ADFm Settings = o
...... ADF Yiew Settings () Use Cuskom Settings
Ak (#) Use Project Settings
[ Business Components 125E Version:
[ Compiler | Change. .. |
------ Dependencies
...... EJE Module Libraries
------ J12EE Application Export | Description | addubrary... |
[#-- Javadoc il Oracle J0BC -
------ 15P Tag Lbraries I [ oiprectory_|
_____ Librarics il Hibernate-Extensions | P |
...... Offline Database il Hibernate-Lib =
------ RunfDebug |T|
------ Technology Scope |_ |
Share As...
| Move Up |
| Maove Cravin |

T | 0"\L‘ | Cancel

Developing Hibernate Mapping and
Properties Files

The Hibernate mapping file (a . hbm.xm1 file) and the Hibernate properties file
(hibernate.properties file) form the basis of a Hibernate application. The
mapping file consists of class definitions. Each class definition consists of a set of
properties to be mapped to a Java class and a database table. The field /column types
and additional characteristics of the columns such as length, not -null, and unique
are also specified with the properties. Some of the more often used tags in the
mapping file are listed in the following table:
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Tag Name

Description

Attributes

Sub Elements

hibernate-mapping

class

id

property

The root element

Specifies the class
definition for mapping a
Hibernate Java class to a
database table.

Required element in a
class definition.

Specifies a class
property, which
corresponds to a table
column and a Java
class field.

schema, package

table,schema

column,type,length

type,column, length,
not-null, unique

class

id,property,set,list

column,generator

column

The example mapping file in this chapter consists of a class and class properties for a
journal catalog. The element <generator class="native"/> is required in the <id>
element to generate Java classes from the mapping file. The element <generator
class="native"/> specifies the identifier generation strategy. The example
mapping file, catalog.hbm.xml is listed below.

<?xml version="1.0"?><!DOCTYPE hibernate-mapping PUBLIC

"-//Hibernate/Hibernate Mapping DTD 3.0//EN"
"http://hibernate.sourceforge.net/hibernate-mapping-3.0.dtd">
<hibernate-mapping>
<class name="hibernate.Catalog" table="OE.CATALOG">
<id name="id" type="string" column="ID">

<generator class="native"/>

</id>

<property name="journal" column="JOURNAL" type="string"/>
<property name="publisher" column="PUBLISHER" type="string"/>
<property name="edition" column="EDITION" type="string"/>

<property name="title" column="TITLE" type="string"/>

<property name="author" column="AUTHOR" type="string"/>

</class>

</hibernate-mapping>

Create a mappings directory in the C: /Hibernate directory and copy the catalog.
hbm.xml file to it. The Hibernate properties file, hibernate.properties, specifies
the database configuration for persistence to a database and query from the database.
The properties file is a text file with properties specified in the <property>=<values.
The required JDBC connection properties of a hibernate.properties file are listed
in the first table in this chapter.
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In the hibernate.properties file for the example application in this chapter, the
Oracle database example schema OE is specified for the username property. The Oracle
Thin Type 4 driver is used with the driver class as oracle.jdbc.OracleDriver. The
hibernate.properties file for the Oracle database is listed below.

hibernate.connection.driver class=oracle.jdbc.OracleDriver
hibernate.connection.url=jdbc:oracle:thin:@localhost:1521:0RCL
hibernate.connection.username=0E
hibernate.connection.password=
hibernate.dialect=org.hibernate.dialect.OracleDialect

Create a properties directory in the C: /Hibernate directory and copy the
hibernate.properties file to the properties directory.

Creating a Database Table

In this section, Java classes are generated from the example Hibernate mapping file
(catalog.hbm.xml) and a Oracle database table is generated from the mapping

file and the properties file (hibernate.properties). The mapping classes and
database table are generated with a Ant build file. The Hibernate API provides the
net.sf.hibernate.tool.hbm2java.Hbm2JavaTask task class to generate Java
classes from a hbm.xml mapping file and the org.hibernate.tool.hbm2ddl.
SchemaExportTask task class to generate a database table from a mapping file. First,
create a Ant build file in Jdeveloper 10g IDE. Select File | New. In the New Gallery
window select General | Ant. In the Items listed select Empty Buildfile.

=+ New Gallery [

Filter By: |AII Technologies

Cateqgories: Ikems:
[E-General |} Euildfile: From Project:
~-Applications E Empty Buildfile

~_onnections
-Deployment Descriptors
-Deployment Profiles
--Diagrams

-External Applications
- JavaBeans

- Projects

- Simple Files

ML

[#-Business Tier

[#-Client: Tier

[ Database Tier

[

[+

Deescription:

Opens the Create Ant Buidfile dislog, in which you enter or browse ko the file directory

location For the new Ant buildfile (build.xml) you are about ta create,
- Inkegration Tier

g-Weh Tier To enable this option, you must select a project or a file within a project in the
Application Navigator,

Help | 3§ | | Cancel
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In the Create Ant Buildfile specify a File Name, build.xml, and a Directory
Name for the build file. A build.xml file is added to the Hibernate project in the
Applications-Navigator.

7+ Oracle JDeveloper - Hibernate jws : Hibernate, jpr =xERE==
File  Edit iew Search MNawigate Run Debug Refactor “ersioning Tools Mindow Help
GoEag 0-0- 90 YXEE A4 A8 du- - F-DEVWEEN @
P.pplications IﬂnConnections E] @Start Page “}build.xml ] |Z| ﬁ(:omponent Pal... E]
I% I% E‘ Gﬂ B 11} DQ:E <zxml wersion="1.0" encoding="windows- = [ | Cade Snippets -
= — = <project default="init™> |
nppllcatlons o < n rripd
- [E] Hibernate ::‘3: name="ini
EI--- Hibernate stam >
: </target>
=7 Resources i
BRE Youid. xml </project> _——
Ebuild.«ml - Frop. .. =
¥ |oadEncoding
— 0 Source lHistory I 4 | SRR | | » I
“=huild, xml - Structure
= — [E]Messages - Log ] =
2 @ [=oe
E}Q project
[i1-(@) init (DeFault)

C:\ IDevelopertjdevimyworkiHibernateiHibernateibuild. xml *ml Editing

The example build.xml consists of targets for the following:

1. Generate Java classes from the mapping file.
2. Compile the Java classes.

3. Generate a database table from the mapping file and the hibernate.
properties file.

We will discuss the structure of the build.xml file in detail. Add the
<project/> tag, which specifies the project name, the default target and the
basedir attribute. Add build file properties, which correspond to Hibernate
directories. The directories are specified relative to the base directory, which is
specified in the basedir attribute of the project element. The properties in the
example build.xml are listed in the following table.
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Property Value Description
src.dir src The directory in which
the Java classes from the
mapping file are generated.
classes.dir classes

hibernate-3.2
hibernate-2.1
hibernate.mappings

jdbc

hibernate.extensions

hibernate.properties

hibernate-3.2
hibernate-2.1
mappings
C:\ oracle\

product\10.2.0\
db_1\jdbc\lib

tools

properties

The directory with the
classes12 jar file and the
ojdbcl4.jar.

The directory with the
hibernate-tools.jar file.

The directory that has the
hibernate.properties file.

In the build.xml file, add a <path/> element to specify the classpath for the build.
xml file targets. The classpath includes the hibernate3.jar, hibernate-tools.
jar, ojdbcl4.jar, and the auxiliary Hibernate and Hibernate extensions JAR files.
The init target generates the directories for the build.xml file. The javaGenerator
target generates Java classes from the Hibernate mapping file with the net.
sf.hibernate.tool.hbm2java.Hbm2JavaTask class. The compile target compiles
the Java classes generated from the mapping file. The schemaGenerator target
generates the database table from the mapping file and the properties file with the
org.hibernate.tool.hbm2ddl.SchemaExportTask class. The example build.xml

file is listed below.

<?xml version="1.0"?>

<project name="Hibernate"
default="schemaGenerator" basedir="C:\Hibernate">

<property name="src.dir" value="src"/>

<property name="classes.dir" value="classes"/>

<property name="hibernate-3.2" value="hibernate-3.2"/>
<property name="hibernate-2.1" value="hibernate-2.1"/>
<property name="hibernate.mappings" value="mappings"/>

<property name="jdbc"

value="C:\oracle\product\10.2.0\db_1\jdbc\lib"/>
<property name="hibernate.extensions" value="tools"/>
<property name="hibernate.properties" value="properties"/>
<path id="project.class.path">
<pathelement location="${classes.dir}" />
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<fileset dir="${hibernate-3.2}">
<include name="hibernate3.jar"/>
</fileset>
<fileset dir="${hibernate-2.1}">
<include name="hibernate2.jar"/>
</fileset>
<fileset dir="${hibernate-3.2}/1ib">
<include name="*.jar"/>
</fileset>
<fileset dir="${hibernate-2.1}/1ib">
<include name="commons-lang-1.0.1l.jar"/>
</fileset>
<fileset dir="${hibernate.extensions}/lib">
<include name="*.jar"/>
</fileset>
<fileset dir="${hibernate.extensions}">
<include name="hibernate-tools.jar"/>
</fileset>
<fileset dir="${jdbc}">
<include name="ojdbcl4.jar"/>
</fileset>
</path>
<target name="init"s>
<mkdir dir="${src.dir}"/>
<mkdir dir="${classes.dir}"/>
</targets>
<taskdef name="javaGen"
classname="net.sf.hibernate.tool.hbm2java.Hbm2JavaTask"
classpathref="project.class.path"/>
<target name="javaGenerator" depends="init">
<javaGen output="${src.dir}">
<fileset dir="${hibernate.mappings}">
<include name="catalog.hbm.xml"/>
</fileset>
</javaGen>
</target>
<target name="compile" depends="javaGenerator"s>
<javac srcdir="${src.dir}"
destdir="${classes.dir}">
<classpath refid="project.class.path"/></javac>
</target>
<taskdef name="schemaGen"
classname="org.hibernate.tool.hbm2ddl.SchemaExportTask"
classpathref="project.class.path"/>
<target name="schemaGenerator" depends="compile">
<schemaGen properties="${hibernate.properties}/hibernate.properties"
output="schema.ddl" create="true" quiet="no">
<fileset
dir="${hibernate.mappings}">
<include name="catalog.hbm.xml"/>
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</fileset>
</schemaGens>
</target>
</projects>

Copy the build.xml listing to the build.xml file in the JDeveloper Hibernate
project. Build the targets in the build.xml file. Right-click on the build.xml file node
and select Run Ant. In the Run Ant window, select the schemaGenerator target.
The targets preceding the schemaGenerator target also get built as the targets are
specified in the depends attribute.

=2 Run Ant

r Targeks r Properkies r Options r Process r Classpath

Select the targets yvou would like ko run,

Available Targets: Selected Targets:

@ schemaGenerator (Default)

() init

(8) javaGenerator

&8l
ICIESIE]

APACHE ANT®>

A Java class corresponding to the mapping file is generated. The Java class has getter
and setter methods for each of the class properties specified in the mapping file.
Catalog.java, the Java class, generated with Hibernate mapping file is listed

as follows:

package hibernate;
import java.io.Serializable;
import org.apache.commons.lang.builder.ToStringBuilder;
/** @author Hibernate CodeGenerator */
public class Catalog implements Serializable ({
/** identifier field */
private Integer id;
/** nullable persistent field */
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private String journal;

/** nullable persistent field */

private String publisher;

/** nullable persistent field */

private String edition;

/** nullable persistent field */

private String title;

/** nullable persistent field */

private String author;

/** full constructor */

public Catalog(String journal, String publisher, String edition,

String title, String author) ({

this.journal = journal;
this.publisher = publisher;
this.edition = edition;
this.title = title;
this.author = author;

}

/** default constructor */

public Catalog() {

}

public Integer getId() {
return this.id;

}

public void setId(Integer id) {
this.id = id;
}

public String getJournal () {
return this.journal;
}

public void setJournal (String journal) {
this.journal = journal;
}

public String getPublisher() {
return this.publisher;
}

public void setPublisher (String publisher) {
this.publisher = publisher;
}

public String getEdition() {
return this.edition;
}

public void setEdition(String editiom) {
this.edition = edition;
}

public String getTitle() {
return this.title;
}

public void setTitle(String title) {
this.title = title;
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}

public String getAuthor()
return this.author;
}

public void setAuthor (String author) {
this.author = author;
}

public String toString() {
return new ToStringBuilder (this)
.append ("id", getId())
.toString() ;

A database table, specified in the table attribute of the class element in the mapping
file, is generated as shown in the output from build.xml.

[Elapache ant - Log

8

indt:

javaGenerater:
[iavaGen] Processing 1 mapping files.
[iavaGen] (hbuZjawa.Generator 96 ) Generating 1 dn C:\Hibernavsisrc

compile:
liawae] Compiling 1 seurce file no C:\Hibernaneiclasses

schemalenerator:
IschemaBen] Funning Hibernate Core SchemaBxport.

[schemsben] This is an int task supporting only mapping files, if Fou want to use annotations ses houp://tools hibernate.org.

IschemaBen] (cfg. Enwircnuent 514 ) Hibernate 3.2.6

[schemaBen] (cfy. Environment £47 } hibernate properties not found

IschemaBen] (cfg. Envirorment 681 ) Byvecode prowvider name : cglib

Ischewaben] (cig. Envircnment §38 ) using JDK 1.4 java.sql.Timestaup handling

IschemaBen] (cfy. Configuration 305 ) Beading mappings frem file: C:\Hibernateimappingsicatalog hbm xml

IschemaGen] (cfy HbmBinder 300 } Mepping class: hibernsce Cacalog -> OF. CATALOG

Ischewaben] (dialect.Dialect 152 ) Using dialect: org.hibernave.dialece.OracleDialsct

IschemaBen] (dialsct.OraclesDialect 37 ) The OracledDialect dialsct has been deprecated; uss sither OracleSiDialect or OraclelOgDialsct instead
IschemaBen] (dialect. OracleDialect 76 ) The Oraclebialect dialect has heen deprecated; use Draclefilialect instead

1 ] (bbuzddl. 154 j Funning hbnZddl schema expors

[ ] (hbuzddl.SchemaErport 174 ) wriving gensrated schema to file: C:\Hibernacelschema. ddl

IschemaBen] (hbnZddl . SchemaExport 179 } exporting generated schema to database

[schemaBen] (connection. DriverManagerCommectionProvider 41 ) Using Hihernate built-in connection pool (not for production use!)

[ 10 ion.Dri cionProvider 42 ) Hibernate conmection pocl size: 20

[ 1 on. onProwider 45 ) sutocommit mods: false

[schemaBen] (connection.DriverManagerCommectionProvider 80 ) using driver: oracle.qjdbe.Oraclebriver at URL: jdbe:oracle:thin:@localhost: 1621: 0RCL

[ 10 ion Dri rionProvider 86 ) conmection properties: {user=0F, password=:trr}

[schewsGen] create table OE.CATALOG (ID warcharZ(255) not null, JOURNAL warcharz(255), PUBLISHER varcharZ (255), EDITION varcharZ(255), TITLE warcharZ(Zs5), AU
IschemaBen] create hibernate_

IschemaGen] (MbnZddl SchemaExport 136 } schems export complete

[ 1 ion.Dri cionProvider 147 ) clesning up cion pool: idbc:oracle:thin: Blocalhose:1521: ORCL .

BUILD SUCCESSFUL
[« i [v]

[]

The CREATE TABLE script generated with Hibernate is as follows:

create table OE.CATALOG (ID varchar2(255) not null, JOURNAL
varchar2 (255), PUBLISHER varchar2(255), EDITION varchar2(255), TITLE
varchar2 (255), AUTHOR varchar2(255), primary key (ID))

create sequence hibernate sequence
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The structure of the OE. Catalog table generated is as follows:

SOL> DESC DE.CATALODG;
Hame Hull? Type
1D NOT MNULL VARCHAR2(255)
JOURNAL UARCHAR2(255)
PUBLISHER UARCHAR2(255)
EDITION UARCHAR2(255)
TITLE UARCHAR2(255)
AUTHOR UARCHAR2(255)
saL>
a4

In the following section table data will be added, retrieved, updated, and deleted
with the Java class generated from the mapping file and the hibernate.properties
properties file.

Modifying Table Data with Hibernate

In this section a middle-tier Hibernate Java application is developed to add/update
and delete data to the table generated from the mapping file, catalog.hbm.xml. The
Java application is not the JavaBean class generated from the mapping file. The

Java application integrates the JavaBean class generated from the mapping file,

the mapping file, and the properties file to provide a database persistence and

query service.

Select File | New and in the New Gallery window select General | Java Class. In
the Create Java Class window, specify a class name, HibernateDB.java, and a class
package, hibernate. A Java class is added to the Hibernate project. Next, copy the
mapping file catalog.hbm.xml and the C: /Hibernate/src/hibernate/Catalog.
java java bean class to the hibernate directory. The directory structure of the
Hibernate application is shown in following figure.

Applications ﬂﬂCDnnections [Z]

RRAQE Mol 5
Applications
EI Hibernate
=0
E|D Application Sources
| Bl hibernate
: catalog.hbrm.x=ml

“-[&] HibernateDB. java
-] Resources
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To the project libraries add the directory containing the hibernate.properties file.
Also add the Commons lang JAR file from the Hibernate 2.1.6 directory.

[+~ Project Conkent
[+~ ADFm Settings

------ ADF View Settings
[+~ Ank

[#Business Companents
[+ Compiler

...... Dependencies

------ EJB Module

------ J2EE Application
[+ Javadoc

------ J5P Tag Libraries

Libraties
------ Offline Database
------ Run/Debug
------ Technology Scope

| bep |

7+ Project Properties - C\JDeveloper\jdevimywork\Hibernate\Hibernate\ Hibernate jpr

Libraries

() Use Custom Settings

(2 Use Project Settings

Es

J25E Wersion:
| Change... |
Libraries
Export Description | Add Library... |
i e IDEC e
m Hibernate | Add JarfDirectory... |
1] Hibernate—E_xtensions | Remove |
il Hibernate-Lib
L Properties | - |
ot - Wigw
LY Commons-lang-1.0.1.jar
Move Down
| e J | Cancel |
LAz

In the Hibernate Java application import the Hibernate API classes. Import the Java
class that was generated from the mapping file.

Adding Data to the Database Table

Create a Catalog class object and set values for the different fields of the Java class

with the setter methods.

Catalog catalog=new Catalog() ;
catalog.setId("catalog 1");

catalog.setJournal ("Oracle Magazine") ;
catalog.setPublisher ("Oracle Publishing") ;
catalog.setEdition ("Jan-Feb 2004") ;
catalog.setTitle ("Understanding Optimization") ;
catalog.setAuthor ("Kimberly Floss");
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Interface org.hibernate.Session, the main runtime interface between a Java
application and Hibernate, is used to create, update, and delete data in a database. A
Session object is obtained from a SessionFactory. The SessionFactory interface
provides opensession () methods to create a database connection and open a
session on the connection, or open a session on a specified connection. The org.
hibernate.cfg.Configuration class is used to specify configuration properties,
JavaBean persistence class and mapping files to create a sessionFactory object.
Create a Configuration object:

Configuration config=new Configuration() ;

Add the JavaBean persistence class, Catalog.class to the Configuration object
using the addClass () method.

config.addClass (example.hibernate.Catalog.class) ;

The mapping file, catalog. hbm.xml, which is copied to the same directory as the
mapped Java class is configured with the configuration object. The hibernate.
properties file in the Class path of the Hibernate application gets configured as the
properties file for the Configuration object. Create a SessionFactory object from
the configuration object using the buildsessionFactory () method.

SessionFactory sessionFactory=config.buildSessionFactory() ;

The sessionFactory creates and pools JDBC connections for the Hibernate
application. First, we will add data to the database table that was created with the
hibernate mapping file and the hibernate properties file. Obtain a Session object
from the sessionFactory object using the openSession () method.

Session sess = sessionFactory.openSession() ;

A JDBC connection gets obtained from the connection pool when a Session

is opened. Hibernate obtains and pools connections using java.sql.
DriverManager. Obtain a Transaction object from the Session object using the
beginTransaction () method to add data to the database table.

org.hibernate.Transaction tx = sess.beginTransaction() ;

Store the JavaBean object, created earlier, in the database with the save () method
and commit the transaction using the commit () method:

sess.save (catalog) ;
tx.commit () ;

The values specified in the catalog object get stored in the database table. Close the
Session object using the close () method:

sess.close() ;
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Retrieving Data from the Database Table

Next, we will retrieve the data stored in the database table. Create a query to select
data from the table. The query is defined in Hibernate Query Language (HQL)
syntax which is similar to SQL.

String hglQuery ="from example.hibernate.Catalog";

If the select clause is not specified in the query all of the fields selected in the
From clause are selected from the mapped class. The From clause is specified with
the mapped Java class, example.hibernate.Catalog, not the database table. The
Java class object to database mapping is performed by the mapping file and the
properties file. Open a session object from the SessionFactory object using the
openSession () method:

Session sess = sessionFactory.openSession() ;
Create a Query object with the createQuery (hglQuery) method of the
Session object:

Query query = sess.createQuery (hglQuery) ;

Obtain a List from the HQL query with the 1ist () method of the Query object:

List list = query.list();

Iterate over the List and output values for the specified HQL query. For example
the Journal column value is output as follows:

for (int i = 0; i < list.size(); i++) {
Catalog catalog = (Catalog) list.get(i);
System.out.println("CatalogId " + catalog.getId() +
+ " Journal: " + catalog.getdJournal());

Updating the Database Table

Next, we will update table values with the Hibernate Java application. Create a
query to select data, which is to be modified, from the table

String hglQuery="from Catalog";
Obtain a Session object from the sessionobject.
Session sess = sessionFactory.openSession() ;
Obtain a Transaction object from the session object.

Transaction tx = sess.beginTransaction() ;
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Create a Query object from the HQL query using the createQuery () method of the
Session object. Obtain a List result set with the 1ist () method. Obtain the
JavaBean object to be modified.

Query query = sess.createQuery (hglQuery) ;
List list = query.list();
Catalog catalog = (Catalog) list.get(O0);

As an example, set the value of the publisher field to "oracle Magazine".

catalog.setPublisher ("Oracle Magazine") ;

Begin a Session transaction using the beginTransaction () method of the
Session object.

Transaction tx = sess.beginTransaction() ;

Update the database table with the saveorUpdate () method of the Session object
and commit the transaction:

sess.saveOrUpdate (catalog) ;
tx.commit () ;

Deleting Data

Next, delete a table row with the Hibernate API. As an example, delete the table row
for edition "March-April 2005". Create a HQL query which selects a database table
row to delete.

String hglQuery="from Catalog as catalog where catalog.edition='March-
April 2005'";

Open a database session with the openSession () method of the
SessionFactory object:

Session sess = sessionFactory.openSession() ;

Create a Query object with the HQL query. Obtain the result set List for the HQL
query. Obtain the result set item to be deleted:

Query query = sess.createQuery (hglQuery) ;
List list = query.list();
Catalog catalog = (Catalog) list.get(O0);

Begin a session transaction using the beginTransaction () method:

Transaction tx = sess.beginTransaction() ;
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Delete the row specified in the HQL query with the delete () method of the
Session object and commit the transaction:

sess.delete(catalog) ;
tx.commit () ;

The example Java application, HibernateDB. java, has the addTocatalog method to
add data, retrieveFromCatalog method to retrieve data, updateCatalog method
to update data, and deleteFromCatalog method to delete data. The following list
contains HibernateDB. java:

package hibernate;

import hibernate.Catalog;

import org.hibernate.Session;

import org.hibernate.SessionFactory;
import org.hibernate.Transaction;
import org.hibernate.cfg.Configuration;
import org.hibernate.Query;

import java.util.List;

public class HibernateDB {

Transaction tx;

Session sess;

Configuration config;

SessionFactory sessionFactory;

public void addToCatalog() {

try {

Catalog catalog = new Catalog() ;
catalog.setId("catalog 1") ;
catalog.setJournal ("Oracle Magazine") ;
catalog.setPublisher ("Oracle Publishing") ;
catalog.setEdition ("Jan-Feb 2004") ;
catalog.setTitle ("Understanding Optimization") ;
catalog.setAuthor ("Kimberly Floss");

Catalog catalog2 = new Catalog() ;
catalog2.setId("catalog 2");
catalog2.setJournal ("Oracle Magazine") ;
catalog2.setPublisher ("Oracle Publishing") ;
catalog2.setEdition("March-April 2005") ;
catalog2.setTitle ("Starting with Oracle ADF");
catalog2.setAuthor ("Steve Muench") ;

config = new Configuration() ;

config.addClass (Catalog.class) ;

sessionFactory = config.buildSessionFactory () ;
sess = sessionFactory.openSession() ;

tx = sess.beginTransaction() ;
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sess.save (catalog) ;
sess.save (catalog2) ;
tx.commit () ;
} catch (Exception e) {
try {
if (tx != null) {
tx.rollback () ;
}
} catch (
org.hibernate.HibernateException excp) {
}
} finally {
try {
if (sess != null) {
sess.close() ;
}
} catch (
org.hibernate.HibernateException excp) {

}

public void retrieveFromCatalog()
try {
String hglQuery = "from Catalog";
config = new Configuration() ;
config.addClass (Catalog.class) ;
sessionFactory = config.buildSessionFactory () ;
sess = sessionFactory.openSession() ;
Query query = sess.createQuery (hglQuery) ;
List list = query.list();
for (int i = 0; i < list.size(); i++) {
Catalog catalog = (Catalog) list.get(i);
System.out.println (
"CatalogId " + catalog.getId() +
" Journal: " + catalog.getJournal ()) ;
System.out.println (
"CatalogId " + catalog.getId() +
" Publisher: " + catalog.getPublisher()) ;
System.out.println (
"CatalogId " + catalog.getId() +
" Edition: " + catalog.getEdition()) ;
System.out.println (
"CatalogId " + catalog.getId() + " Title " +
catalog.getTitle()) ;
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System.out.println (
"CatalogId " + catalog.getId() +
" Author: " + catalog.getAuthor()) ;
}
if (sess != null) {
sess.close() ;
}
} catch (org.hibernate.HibernateException e) {
}
}
public void updateCatalog() {
try {
String hglQuery = "from Catalog";
config = new Configuration() ;
config.addClass (Catalog.class) ;
sessionFactory = config.buildSessionFactory () ;
sess = sessionFactory.openSession() ;
Query query = sess.createQuery (hglQuery) ;
List list = query.list();
Catalog catalog = (Catalog) list.get(0);
catalog.setPublisher ("Oracle Magazine") ;
tx = sess.beginTransaction() ;
sess.saveOrUpdate (catalog) ;
tx.commit () ;
} catch (Exception e) {
try {
if (tx != null) {
tx.rollback () ;
}
} catch (
org.hibernate.HibernateException excp) {
}
} finally {
try {
if (sess != null) {
sess.close() ;
}
} catch (
org.hibernate.HibernateException excp) {

public void deleteFromCatalog()
try {
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String hglQuery = "from Catalog as catalog WHERE

catalog.edition="'March-April 2005'";
config = new Configuration() ;
config.addClass (Catalog.class) ;
sessionFactory = config.buildSessionFactory () ;
sess = sessionFactory.openSession() ;
Query query = sess.createQuery (hglQuery) ;
List list = query.list();
Catalog catalog = (Catalog) list.get(0);
tx = sess.beginTransaction() ;
sess.delete(catalog) ;
tx.commit () ;

} catch (Exception e) {

try {

if (tx != null) {

tx.rollback () ;

}
} catch (

org.hibernate.HibernateException excp) {
}

} finally {

try {

if (sess != null) {

sess.close() ;

}
} catch (

org.hibernate.HibernateException excp) {

}

public static void main(String[] argv) {
HibernateDB hibernateDB = new HibernateDB() ;
hibernateDB.addToCatalog() ;
/*hibernateDB.retrieveFromCatalog () ;
hibernateDB.updateCatalog() ;
hibernateDB.deleteFromCatalog() ; */
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Copy HibernateDB. java to the Hibernate project. To add data to the catalog
table, comment out all the methods except addToCatalog (). To run the Java
application, right-click on the application node and select Run. To retrieve data
from the database, comment out all the methods in the HibernateDB. java class
except retrieveFromCatalog () and run the application. The Hibernate application
retrieves the Catalog table data.

CatalogIld 1 Journal: Oracle Magazine
CatalogIld 1 Publisher: Oracle Publishing
CatalogId 1 Edition: Jan-Feb Z004

CatalogId 1 Title Understanding Optimization
CatalogId 1 Author: Fimbherly Floss

CatalogId z Journal: Oracle Magazine
CatalogId z Publisher: Oracle Publishing
CatalogId ¢z Edition: March-ipril 00L&
CatalogId £ Title Starting with Oracle ADRF
CatalogId z Author: Stewve Muench

To update the database table, comment out all the methods except updateCatalog ()
and run the HibernateDB application. To delete from the catalog table, comment
out all the methods except the deleteFromCatalog () method and run the
HibernateDB application.

Summary

Object/relational mapping without a database persistence and query service requires
JDBC API and vendor-specific SQL scripts to create, update, delete database tables.
With Hibernate the JDBC API and the SQL scripts are not required. Hibernate
generates the SQL script to add, retrieve, update, and delete data from a database.
Hibernate provides the net .sf .hibernate. tool.hbm2java.Hbm2JavaTask Apache
Ant build task to generate a JavaBean class from a hbm.xml configuration file and

the org.hibernate. tool.hbm2ddl.SchemaExportTask Apache Ant build task to
generate a database table from a hbm. xml configuration file.
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developing 72,73 hlbernate—mapp1ng 404
running 74 id 404

JSTL 79 property 404

JSTL Core 1.1 tag library tags 404
catch tag 82 multi data source 125
choose tag 82 MySQLConnection 60
forEach tag 82 MySQL database . .
forTokens tag 83 JBoss server, configuring 118, 119
if tag 83
import tag 83 N

otherwise tag 84 native data source and managed data source,

;1;1; atz;gt :;1 o differences 63
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OC4J 45,59

Oracle database
<connection-url/> settings 117
<driver-class/> settings 117
accessing 88
c:forEach tag, catalogQuery.jsp 100
catalog.jsp 93
catalogQuery.jsp 101, 102
catalogQuery jsp, running 102, 103
catalogUpdate.jsp 96
catalogUpdate.jsp, running 97
column value, binding 100
database table, creating 87-94
database table, querying 98-103
database table, updating 94-97
EL expression, specifying 100
Insert out window 101
JBoss server, configuring 117, 118
non-XA data source copy 117
param value 96
setDataSource tag 88
sql:param tag 96
sql:query tag 98
sql:query tag, adding 99
sql:setDataSource tag 89
sql:transaction tag 90
sql:update tag 91, 92
tag attribute, adding 88
transaction, creating 90
transactional (XA) data source copy 117
value attribute, adding 96
var attribute 100
XA data source copy 117

Oracle database 10g driver
Oracle Web RowSet 231

Oracle Web RowSet. See Web RowSet

P

panel grid. See JSF panel grid
PDF report, generating 345
PostgreSQL database
JBoss server, configuring 120, 121
PreparedStatement interface
about 17

setNCharacterStream() method 18
setNClob() method 18
setNString() method 17
setRowld() method 17
setSQLXML() method 18

property set A, connection pool property
Abandoned Connection Timeout 56
Disable Connection Pooling 56
Inactivity Timeout 56
Initial Limit 56
Login Timeout 56
Max Connect Attempts 56
Max Connections 56
Min Connections 56
Retry Interval 56

property set B, connection pool property
Num Cached Statements 57
Property Check Interval 57
Time to Live Timeout 57
Used Connection Wait Timeout 58
Validate Connections 58
Validate Connection Statements 58

Q

query
XSQL queries, creating 215
XSQL query attributes 224

R

ResultSet interface
about 14
absolute(int row) method 14
afterLast() method 14
beforeFirst() method 14
first() method 14
getHoldability () method 16
getNCharacterStream() method 16
getNClob() method 16
getNString() method 16
getRowld() method 16
getSQLXML() method 16
insertRow() method 15
isAfterLast() method 15
isBeforeFirst() method 15
isClosed() method 16
isFirst() method 15
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isLast() method 15

last() method 14

moveToCurrentRow() method 15

moveTolnsertRow() method 15

relative(int rows) method 14

updateNCharacterStream() method 16

updateNClob() method 16

updateNString() method 16

updateRow() method 15

updateRowlId() method 16

updateSQLXML() method 16
row

creating 247

deleting 258

reading 251

updating 255

S

Savepoint interface
getSavepointld() method 11
getSavepointName() method 11
rollback() method 10
setting, setSavepoint() method used 11
scalar functions
CHAR_LENGTH 35
CHARACTER_LENGTH 35
CURRENT_DATE 35
CURRENT_TIME 35
CURRENT_TIMESTAMP 35
EXTRACT 35
OCTET_LENGTH 35
SQL 2003 XML data type support
about 25, 26
XML document, generating 26, 28
XML document, retrieving 29
XML document, storing 28
XML document data, accessing 29, 31
SQL database
mapping to XML document, XSU used
198-203
SQLException
getCause() method 21
getErrorCode() method 21
getMessage() method 21
getNextException() method 21
getSQLState() method 21
SQLClientInfoException class 34

SQLNonTransientException class 33
SQLNonTransientException class,
subclasses 33
SQLTransientException class 33
SQLTransientException class, subclasses 33
subclasses 22
SQLException class 32
SQL server
JBoss server, configuring 122, 124
SQL tag library URI 79
Statement interface
about 11
CLOSE_CURSORS_AT_COMMIT, result
set holdability 11
CONCUR_READ_ONLY, result set
concurrency 11
CONCUR_UPDATABLE, result set
concurrency 11
createStatement() method 12
createStatement(int resultSetType,
int resultSetConcurrency) method 12
createStatement(int resultSetType, int
resultSetConcurrency, int
resultSetHoldability) method 12
execute() method 12
getMoreResults() method 12
getResultSet() method 12
getUpdateCount() method 12
HOLD_CURSORS_OVER_COMMIT, result
set holdability 11
isClosed() method 13
isPoolable() method 13
result set concurrency 11
result set holdability 11
result set type 11
setPoolable() method 13
TYPE_FORWARD_ONLY, result set type
11
TYPE_SCROLL_INSENSITIVE, result set
type 11
TYPE_SCROLL_SENSITIVE, result set type
11

T

transactions
about 9, 10
commit() method 9
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rollback() method 9

TRANSACTION_NONIE, transaction isola-

tion level 10
TRANSACTION_READ_COMMITTED,
transaction isolation level 10
TRANSACTION_REPEATABLE_READ,
transaction isolation level 10
TRANSACTION_SERIALIZABLE,
transaction isolation level 10
transaction isolation level 10
transaction isolation level() method 10
transaction isolation level, setting 10

U

updateNCharacterStream() method 16
updateNClob() method 16
updateNString() method 16
updateRow() method 15
updateRowld() method 16
updateSQLXML() method 16

Vv

view objects 369

w

web application
creating, with ADF business components
370
deploying, to JBoss from JDeveloper
106-108

deploying, to WebSphere from JDeveloper

172-182
deploying to WebLogic Server,
from JDeveloper 142-152
JDBC 4.0 version 185

web application to WebSphere, deploying

from JDeveloper 172-182

WebLogic Server

connection pool, settings 134, 135

connection pooling 140-142

data source, configuring 133

data source, creating 126-128

data source, profiles 135, 136

data source, settings 134

environment, setting 126

JDBC 4.0 version 152, 154

JDBC Type 4 drivers 129

multi data source, creating 136-140

performane tuning 140

web application, deploying from
JDeveloper 142-152

WebLogic Server 9.x 125
Web RowSet

creating 235-240

database table, modifying 245
database table, updating 260
directory structure 246, 247
environment, setting 232-234
JDBC 4.0 version 266-269
modifying, from SQL query 245
modifying, JSP used 245

row, creating 247-251

row, deleting 258-265

row, reading 251-255

row, updating 255-258

XML document 241-244

WebSphere

about 157

data source, configuring 163-172

environment, setting 158

JDBC provider, configuring 158-163

web application, deploying from
JDeveloper 172-182

wrapper interface

extending 31
isWrapperFor() method 31
unwrap() method 31

X

XML 187
XML document

data, accessing 29

database table updating, XSU used 196, 197

generating 26, 28

mapping to SQL database, XSU used
192-196

retrieving 29

storing 28

XML SQL Utility. See XSU
XSLT

about 187
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XSQL

about 205

connection, configuring 211

connection, configuring in embedded OC4]
server 213, 214

database connection, creating 212

environment, setting 210

JDBC 4.0 version 230

page processor, steps 205, 206

XSQL output transforming, XSLT used
227-229

XSQL page, creating 215-222

XSQL queries, creating 215

XSQL query attributes, demonstrating
224-227

XSQL tags, overview 206

xsql-query tag, XSQL

attributes 223

bind-params attribute 223

date-format attribute 223

error-statement attribute 223

id-attribute 223

id-attribute-column 223

include-schema attribute 223

max-rows attribute 223

null-indicator attribute 223

row-element attribute 223

rowset-element attribute 223

skip-rows attribute 223
tag-case attribute 223
XSQL queries, creating 215
XSQL query attributes, applying 224
XSQL tags
xsql.delete-request 209
xsql.dml 207
xsql.include-param 207
xsql.include-request-params 208
xsql.include-xml 208
xsql.include-xsql 208
xsql.insert-param 209
xsql.insert-request 209
xsql.query 207
xsql.set-cookie 210
xsql.set-page-param 207
xsql.set-session-param 207
xsql.set-stylesheet-param 207
xsql.update-request 209
XSU
about 187
database table from XML document,
updating 196, 197
environment, setting 189-191
SQL database to XML document, mapping
198-203
XML document to SQL database, mapping
192-196
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