


Using MetaData: Example
(Continued)

out.println ("<TABLE BORDER='1'>") ;
// Discover and print headings
ResultSetMetaData resultSetMetaData =
resultSet.getMetaData() ;
int columnCount = resultSetMetaData.getColumnCount() ;
out.println ("<TR>") ;
// Column index starts at 1 (a la SQL), not 0 (a la Java).
for(int i=1; i <= columnCount; i++) {
out.printf ("<TH>%s", resultSetMetaData.getColumnName (i)) ;

}
out.println();

—
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Overview

« Situation

— You are repeatedly executing query or update where
format stays consistent, but values change

— You can make a parameterized query or update, then pass
in values for the placeholders
- Advantages
— More convenient than string concatenation
— Significantly faster with most drivers and databases

— If the values contain user data, much less susceptible to
SQL injection attacks




Steps

 Make a placeholder
— Assume someTable has two columns (int and String)
String template =
"INSERT INTO someTable VALUES(?, ?)";
PreparedStatement inserter =
connection.prepareStatement(template);

« Substitute in values

— Use setlnt(index), setString(index), etc. Remember
indices start with 1, not 0.

for(...){

inserter.setint(1, somelnt);
inserter.setString(2, someString)

}
- Execute command
* inserter.executeUpdate();

Creating the Database

* Roles
— Most JDBC developers do not need to create the database
— That is the job of the database system admin

- Apache Derby

— You can run Derby-specific scripts and create the
database interactively

— Or, you can use Java and JDBC
» Using PreparedStatement simplifies the process
- Simple “myDatabase” example
— Created with Java and JDBC

— Triggered from a ServletContextListener so database
creation code 1s executed at least once




Creating Sample Database

public class EmbeddedDbCreator {
// Driver class not needed in JDBC 4.0 (Java SE 6)
// private String driver =
// "org.apache.derby. jdbc.EmbeddedDriver" ;

private String protocol = "jdbc:derby:";
private String username = '"someuser";
private String password = "somepassword";
private String dbName = "myDatabase";
private String tableName = "employees";

private Properties userInfo;

public EmbeddedDbCreator () ({
userInfo = new Properties();
userInfo.put("user", username) ;
userInfo.put("password", password) ;

}

Creating Sample Database
(Continued)

public void createDatabase() ({
Employee[] employees = {

new Employee(l, "Larry", "Ellison", "CEO",
1234567890) ,

new Employee (2, "Charles", "Phillips", "President",
23456789) ,

new Employee (3, "Safra", "Catz", "President",

32654987) ,




Creating Sample Database
(Continued)

try {
String dbUrl = protocol + dbName + ";create=true";

Connection connection =
DriverManager.getConnection (dbUrl, userInfo);
Statement statement = connection.createStatement () ;
String format = "VARCHAR(20)";
String tableDescription =
String.format
("CREATE TABLE %s" +
"(id INT, firstname %s, lastname %s, " +
"position %s, salary INT)",
tableName, format, format, format);
statement.execute (tableDescription) ;

Creating Sample Database
(Continued)

String template =
String. format ("INSERT INTO %s VALUES(?, ?, ?, ?, ?)",
tableName) ;
PreparedStatement inserter =
connection.prepareStatement (template) ;
for (Employee e: employees) {
inserter.setInt(1l, e.getEmployeeID()) ;
inserter.setString (2, e.getFirstName())
inserter.setString (3, e.getLastName()) ;
inserter.setString (4, e.getPosition()) ;
inserter.setInt (5, e.getSalary());
inserter.executeUpdate() ;
System.out.printf ("Inserted %s %s.%n",
e.getFirstName (),
e.getLastName()) ;
}
inserter.close() ;
connection.close() ;




Triggering Database Creation

- Database needs to be created once
— Not for every request
— Not even for every time server restarts

 Goal

— Create table when Web app is loaded

* try/catch block in creation code halts process if table
already exists

- Possible approaches

— Servlet with creation code in init, and web.xml with
<load-on-startup>1</load-on-startup>
— ServletContextListener
+ Same effect as above, but more straightforward

Triggering Database Creation:
Listener

package coreservlets;
import javax.servlet.*;

public class DatabaseInitializer
implements ServletContextListener {
public void contextInitialized(ServletContextEvent event) {
new EmbeddedDbCreator () .createDatabase () ;
}

public void contextDestroyed(ServletContextEvent event) {}

}




Triggering Database Creation:
web.xml

<listener>
<listener-class>
coreservlets.DatabaseInitializer
</listener-class>
</listener>

© 2009 Marty Hall

Advanced Features
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Transactions

* ldea

— By default, after each SQL statement is executed the
changes are automatically committed to the database

— Turn auto-commit off to group two or more statements
together into a transaction

connection.setAutoCommit (false) ;

— Call commit to permanently record the changes to the
database after executing a group of statements

— Call rollback if an error occurs

Transactions: Example

Connection connection =
DriverManager.getConnection (url, userProperties);

connection.setAutoCommit (false) ;

try {
statement.executeUpdate(...) ;
statement.executeUpdate(...);

connection.commit () ;
} catch (Exception e) {
try {
connection.rollback() ;

} catch (SQLException sqgle) ({
// report problem

}
} finally {
try {
connection.close() ;
} catch (SQLException sqgqle) { }
}




Useful Connection Methods
(for Transactions)

« getAutoCommit/setAutoCommit
— By default, a connection is set to auto-commit
— Retrieves or sets the auto-commit mode

e commit

— Force all changes since the last call to commit to become
permanent

— Any database locks currently held by this Connection
object are released
* rollback
— Drops all changes since the previous call to commit

— Releases any database locks held by this Connection
object

Using JNDI and DataSource

Idea
— Use abstract name to get connection from a data source

Advantages
— Lets you change data source without changing code
— Auvailable in multiple Web apps for network databases
(not embedded Derby!)
Disadvantage
— Requires server-specific registration of data source

Code for steps 1-3 replaced by:

Context context = new InitialContext();

DataSource dataSource = (DataSource)context.lookup
("java:comp/env/jdbc/dbName") ;

Connection connection = dataSource.getConnection() ;




DataSource: Tomcat Configuration
(META-INF/context.xml)

<?xml version="1.0" encoding="UTF-8"?>
<Context>
<Resource

name="jdbc/myDatabase"
driverClassName="org.apache.derby. jdbc.ClientDriver"
url="jdbc:derby:myDatabase"
type="javax.sql.DataSource"
username="someuser"
password="somepassword"
auth="Container"
maxActive="8" />

</Context>

More JDBC Options

Stored procedures

Changing buffer size

Connection pooling

Hibernate/JPA and other ORM tools

— See tutorials at coreservlets.com

JSP Standard Tag Library (JSTL) —
custom tags to hide JDBC details
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Wrap-Up
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JDBC and Derby References

 Books

— JDBC API Tutorial and Reference by Maydene Fisher,
Jon Ellis, and Jonathan Bruce (Prentice Hall)

— Expert Oracle JDBC Programming by R.M. Menon
(APress)

— JDBC Recipes: A Problem-Solution Approach by
Mahmoud Parsian (APress)
« Sun JDBC tutorial

— http://java.sun.com/docs/books/tutorial/jdbc/

* Derby references
— Derby beginner’s tutorial
* http://db.apache.org/derby/papers/DerbyTut/
— Derby 10.4 manuals
* http://db.apache.org/derby/manuals/index.html#docs_10.4




Summary

1. Load the driver
—  Not required in Java 6; use Class.forName otherwise
2. Define the Connection URL
— jdbc:vendor:blah (vendor gives exact format)
3. Establish the Connection
—  DriverManager.getConnection
4. Create a Statement object
—  connection.createStatement
5. Execute a query
—  statement.executeQuery
6. Process the results
—  Loop using resultSet.next()
—  Call getString, getlnt, etc.
/. Close the connection
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