INTRODUCTION TO DATABASES

Pages technology is the ability to connect to a
database. Databases store and efficiently manage
large collections of information. JSP pages can be used
to make this information available to the users who visit
your Web site or to store information submitted by users.

O ne of the most important features of JavaServer

Instead of storing information in text files or static Web
pages, a JSP page can be set up to retrieve, format and
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display data from a database. When a user accesses the JSP
page, the information displayed by the page will be created
from the current information in the database. A JSP page
can also allow users to manipulate the data in a database.

Using databases to store information and using JSP pages to
access the information is an efficient method of displaying
up-to-date information in a Web site.

There are several different programs available that
you can use to create a database. The two most
popular database programs used when working
with Windows-based systems are Microsoft Access
and Microsoft SQL Server. Microsoft Access is
useful for creating relatively small databases, while
Microsoft SQL Server is useful for creating large
databases, such as a database used to provide
information to a busy e-commerce Web site.

For information about Microsoft Access and Microsoft SQL
Server, you can visit the www.microsoft.com/office/access
and www.microsoft.com/sql Web sites.

Two popular database programs used when working

with UNIX-based systems are MySQL and PostgreSQL.
Information about these database programs is available

at the www.mysgl.com and www.postgresql.org Web sites.

DATABASE STRUCTURE

A database is made up of one or more tables. A table
contains records that store the information entered
into the table. For example, a record could store the
information for one customer. Each record is divided
into fields. A field is a specific piece of information

in a record, such as the first name of a customer.

Great care should be taken when initially planning and
designing the structure of a database. A well-planned
database ensures that tasks, such as adding or deleting
records, can be performed efficiently and accurately.
Poor database design may cause problems if the
database needs to be changed in the future.

STRUCTURED QUERY LANGUAGE

In order for a JSP page to work with the records in a
database, the page must be able to communicate with the
database. You use the Structured Query Language (SQL)
in a JSP page you want to communicate with a database.

SQL FEATURES

WORK WITH DATABASES

Standardized

SQL is the industry standard language for
managing and manipulating data in a database.
SQL can be used to work with many types of
databases, which makes it easy to upgrade
from one database program to another. For
example, a small Web site might start out using
a Microsoft Access database, but then grow
large enough to require a database created
using Microsoft SQL Server. You need to learn
only one language to have your JSP pages
communicate with both types of databases.

Easy to Use

SQL is a very simple language to work with and uses
many easy-to-understand commands. For example,
SQL uses the INSERT statement to add information
to a database. These plain-language commands make
it easy for you to read code created using SQL and
determine the purpose of the code.

Powerful

Although SQL is easy to use, it is a very powerful
language. As well as being suitable for retrieving data
from a database and performing simple tasks such

as adding and deleting records, SQL can be used to
perform complicated procedures, such as compiling
different types of data from multiple data sources.

SQL STATEMENTS

Although SQL is made up of many statements and
clauses, you will need to be familiar with only a
few to perform the examples in this chapter.

SELECT INSERT

DELETE

CONNECT TO A DATABASE

Before a JSP page can access a database, you must
create a connection to the database. On Windows-based
systems, you can first create a Data Source Name (DSN)
for the database to tell your JSP pages what kind of
database you want to connect to and where the database
is located. You can then use the DSN with the java.sqgl

package in a JSP page to connect the page to the
database.

Once connected, you can easily access the database
to add, modify and delete records, as well as administer
the database.
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The SELECT statement specifies
the data you want to retrieve from
a database. The SELECT statement
uses the FROM clause to specify
the name of the table that stores
the data you want to retrieve. The
WHERE clause specifies exactly
which data you want to retrieve.

Example:

SELECT Total
FROM invoiceNumbers
WHERE Total > '$100°'

The INSERT statement allows you to
add data to a database. The INSERT
statement uses the INTO clause to

specify the name of the table to which

you want to add data and the names
of the fields that store the data in the

table. The VALUES clause specifies the

values that you are adding.

Example:

INSERT INTO invoiceNumbers (INVOICE, TOTAL)

VALUES (12843, '$34.56')

The DELETE statement is used to
remove data from a database. The
DELETE statement uses the FROM
clause to specify the name of the
table that stores the data you want
to delete. The WHERE clause
contains information that uniquely
identifies the data you want to
delete.

Example:

DELETE FROM invoiceNumbers
WHERE year < 1996
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CREATE A DATA SOURCE NAME

f a Web server running a Windows operating system
will be used to access a database you created, you must
assign a Data Source Name (DSN) to the database.

A DSN stores information that tells Web applications how
to access a specific database. You include the data source
name in the JSP pages you want to connect to the database.

You only have to create a DSN once for a database. You
do not have to create a new data source name when you
change or update the structure of the database.

The data source name must be created on the Web server
that will access both the database and the JSP pages that
use the database. If a Web hosting service is storing your
database and JSP pages, the Web hosting service will

To create a data source name, you specify the driver for the
program you used to create the database, such as Microsoft
Access or SQL Server. You then specify the DSN you want to
use and the location of the database. The data source name
does not have to be the same as the name of the database.
You should use a short, descriptive DSN.

The steps below create a system DSN for a Microsoft Access
database that will be accessed by a Web Server running the
Windows 2000 operating system. Windows 2000 computers
use a program labeled Data Sources to control DSN
configuration. The name and location of the program used to
create a DSN on your computer may be different, depending
on the operating system you are using. For more information
about how to create a DSN on your computer, refer to the
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TYPES OF DATA SOURCE NAMES

System DSN

The information in a
system DSN is stored
in the registry of the

User DSN

The information in a user DSN
is stored in the registry of the
Web server, but only a specific

There are three main types of data source names
available on computers running a Windows operating
system. The types of data source names differ in where
the information about a database is stored and who
can use the DSN. The administrator of the Web server
usually specifies the type of DSN that must be used.

File DSN

The information in a file DSN is
stored in a text file on the Web
server. File data source names

user account can use the DSN.
User data source names are
often used when developing
intranet Web applications that
require secure access to a

Web server. Any user
that has access to the
server will be able to
use a system DSN to
access the database.

make it easy to transfer databases
and data source names between
different Web servers. Any user
who has access to the Web
server will be able to use a file

s . . database. DSN to access the database.
usually create the DSN for you. computer's operating system documentation.
\ J
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3 Double-click Data Sources. Select Database dialog box.

M The ODBC Data Source
Administrator dialog box
appears.

name appears in this area.
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CONNECT TO A DATABASE

for a database, you can set up a connection to the

database in a JSP page. You can then use the JSP
page to access the database. For example, the JSP page
can be used to retrieve information from the database.

O nce a Data Source Name (DSN) has been created

In order to set up a connection to a database, a driver
that enables the JSP page to communicate with the
database must be loaded. JavaServer Pages technology
uses the Java DataBase Connectivity (JDBC) specification
to access databases, while most databases created on
computers using the Windows platform use the Open
DataBase Connectivity (ODBC) specification. The Java
SDK includes a JDBC-ODBC bridge driver that allows JSP
pages to communicate with these Windows databases.

To load a driver in a JSP page, you use the
Class. forName statement to specify the name
of the driver. The name of the JDBC-ODBC bridge
driver is sun. jdbc.odbc.JdbcOdbeDriver.

Once the driver has been loaded, a Connection
object can be created that will allow the JSP page
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CONNECT TO A DATABASE

File  Edit Seach Help

& Untitled - Notepad _|d

to connect to the database. Before a Connection object f h
can be created, you must use the page directive to import EX]m You must load a driver to connect a JSP page to Specifying a login name and password in a JSP
the java.sqgl package. The java.sqgl package contains ' a database even if the database uses the JDBC page for a database connection can present a
the Connection interface and is part of the Java class specification and does not require the use of security risk, since anyone who has access to
library. For more information about the page directive, the JDBC-ODBC bridge driver. Many database the JSP code will be able to determine this
see page 74. programs come with their own JDBC drivers. sensitive information. You may be able to use
, , ) You may be able to load a database program's security features provided by your database
The DriverManager.getConnection statement is driver simply by specifying the name of the program to minimize the security risk. For
used to specify the location of the database you want the driver in the Class . forName statement. example, if the information in a database will
JSP page to connect to. For connections created using the You should consult the documentation for the only be retrieved, you may want to set up
JDBC-ODBC bridge driver, the location will begin with database program to determine which drivers read-only access to the database. Consult the
jdbe:odbe: and be immediately followed by the DSN are offered and how to load and use the drivers. documentation for your database program for
of the database. The DriverManager.getConnection information on the available security features.
e 'also' al'lows you tO'SPECIfY a login hame and There is more than one version of the JDBC
password if this information is required to establish a specification available. Version 2.0 is the latest
connection to the database. version and includes features that are not found
The close method of the Connection object should in older versions. You must ensure that your
be used to close a database connection when the database is compatible with the JDBC version
connection is no [onger needed. you intend to use. The Java SDK includes JDBC
version 2.0.
. J
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<html>

<head>

<title>Database Access<{/title>
</head>

—<%@ page import="java.sql.*" %)
<body
<h2>Employee Phone Humbers</h2>

<%
Class.forName (" sun.jdbc.odbc . Jdbc0dbeDriver™);

%>

</body>
</html>

I ——

—n To import the java.sql E To load the bridge driver

<html>

<head>

{title>Database Access</title>
<fhead>

<%Z@ page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers</h2>

<%
Class.forName{"sun.jdbc.odbc.JdbcOdbcDriver™);

<html>
<head>

</head>

<body>

{title>Database Access</title>

<%Z@ page import="java.sql.=" %>

<h2>Employee Phone Humbers<{/h2>

<%
Class . Ff

jrMame (' sun . jdbc . odbcl. JdbcO0dbeDriver™);

TFELPE]Y;

connectjun con = [DriverHanager -getConnection( jdbc :odbc:mydatabase'],  tom",

%>

<{/body>
</html>

<html>
<head>
<title>Database Access<{/title>
</head>
<%@ page import="java.sql.=" %>
<body>

<h2>Employee Phone Numbers<{/h2>

<%

Class.forName{" sun.jdbc.odbc.JdbcOdbeDriver™);

Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™”, "tom",
“EF1FET);

con.close()|;

</body>
</htnl>

-

package, type <%@ page
import="java.sql.+" %>.

M The java.sql package
contains the Connection
interface.
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that allows the JSP page to
communicate with a Windows
database, type Class.forName

g‘m_"e—imIE

>
</body>
</html>
",—-----...____---'-'--...----"--

—E] To create a Connection EJ Type a name for the
object that allows the JSP page Connection object
to connect to a Windows followed by =.

database, type Connection.

("sun.jdbc.odbc.JdbcOdbcDriver").

—H o specify the location

of the database you want the
JSP page to connect to, type
DriverManager.getConnection().

—B Between the parentheses,
type "jdbc:odbc: immediately
followed by the DSN of the
database. Then type ".

k4 if the connection
requires a login name and
password, type a comma
followed by the login name
enclosed in quotation
marks. Then type a comma
followed by the password
enclosed in quotation
marks.

1 To close the conection to
the database, type the name
of the Connection object
followed by a dot. Then type
close().

El save the page with the
.jsp extension.

M You can now use the JSP
page to access a Windows
database.
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CREATE A RESULT SET

fter setting up a connection to a database in
a JSP page, you can create a result set to store
information you retrieve from the database.

Before a JSP page can retrieve data from a database,

the page must have permission to access the database.
Permission to access a database from a JSP page is usually
controlled by your operating system or database program.
For information about access permissions, you should
consult the documentation included with your software.

Before creating a result set, you must first create a
Statement object that will retrieve information from

a database. To create a Statement object, you use

the createStatement method of the Connection
object created when the database connection was

set up. The Statement interface that is used to create
the Statement object is part of the java.sqgl package.

CREATE A RESULT SET

Once the Statement object has been created, the
results retrieved by the object must then be assigned
to a ResultsSet object. This object will be used to
store the results returned from the database in a result
set. To use the ResultSet object, you must create an
instance of the object and assign it a name.

When the ResultSet object has been created, you
can specify the information you want to place in the
result set. To do this, you use the executeQuery
method of the Statement object to issue a SELECT
statement to the database. The SELECT statement allows
you to specify the data you want to retrieve from a table
in the database. You can specify the data you want to
retrieve by name or use an asterisk (*) to retrieve all the
data in the table. The SELECT statement uses the FROM
clause to specify the name of the table that stores the
information you want to retrieve.
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~
You can use any name you want for your In order to minimize delays when
database objects. However, there are some communicating with a database, you
names that are usually used for certain common should design your SQL statements to be
objects. For example, the Connection object efficient. For example, if you require data
is often named con and the name stmt is only from a particular field in a database,
often used for the Statement object. The the SELECT statement should retrieve
ResultSet object is usually named rs. only the relevant information. It is much
more efficient to retrieve only the data
you need from the database than to
Depending on the size, speed and location of the retrieve unnecessary information and
database, it may take a long time for a JSP page then filter the results.
to pass a SELECT statement to the database,
process the statement and then retrieve the
results generated from the database. You should
take this time into account when designing your
JSP pages. For example, if your JSP page displays
a banner image followed by a large amount of
data from a database, you can use the £1ush
method of the out object to force the JSP page
to display the banner first, while the database
information is being retrieved.
J

File Edit Search Help

Fle Edt Search Help

<html>

<head>

<{title>Database</title>

{/head>

<{%E page import="java.sql.*" %>|
<body

1

<h2>Employee Phone Humbers<{/h2>

<%

Class.forHame('"sun.jdbc .odbc . JdbcOdbeDriver™);
Connection con = DriverManager.getConnection(jdbc:odbc:mydatabase™)

|

|statement stmt

con.close();
%>

</body>
</html>

"——----.._____-—-"‘--.___.---—"

=1 Type the code that
creates a connection to the
database from which you
want to retrieve information.

object that will retrieve

name for the Statement
object.
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E To create the Statement

information from the database,
type Statement followed by a

<html>

<head>

<title>Database</title>

</head>

<%@ page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers</h2>
<%

Class.forHame("sun. jdbc .odbc .JdbcOdbeDriver™);
Connection con = DriverManager.getConnection(" jdbc:odbc:mydatabase™);

Statement stmt|= cnn{createstatement()t_

con.close{};
%>

</body>
</html>

‘—_—-----__..-——-‘--____--—'
= 3| Type = and the name

for the Connection
object followed by a dot.

H Type createStatement().
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<html>

<head>

{title>Database</title>

<fhead>

%2 page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers<{/h2>
<%

Class.forHame(sun.jdbc.odbc.JdbcO0dbcDriver);
Connection con = DriverHanager.getCGonnection{"jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement();
ResultSet rs|= 5tmt49xecuteﬂuery("")k

con.close(};
%>

</body>
<fhtml>

"‘——---_._____-——-‘--_.___---——’

= 6] Type = and the name
for the Statement object
followed by dot.

—E Type executeQuery("").

—E To create a ResultSet
object to store the results
returned from the database,
type ResultSet followed by
a name for the ResultSet
object.

<html>

<head>

<{title>Database</title>

{/head>

{%E page import=""java.sql.=" %>
<{body>

<h2>Employee Phone Humbers<{/h2>

<%

Class.forHame(''sun.jdbc .odbc . JdbcOdbeDriver™);

Connection con = DriverManager.getConnection{™jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement()};

|ResultSet rs = stmt.executeﬂuery(ﬂSELEBT * FROM Emplnyeesr);

con.close(};
%>

</body>
<{/html>

'—‘—----..._____-—-"‘--._._.----*

E] save the page with
the .jsp extension.

—E Between the quotation
marks, type SELECT * FROM
followed by the name of the
table in the database from
which you want to retrieve
information.

M To retrieve the data
from the result set, see
page 150.
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RETRIEVE DATA FROM A RESULT SET

nce information has been retrieved from a database
and placed in a result set, you can retrieve the data
from the result set. A result set consists of rows
which store information generated by the database when
an SQL statement is processed.

Information may be accessed in the result set one row at
a time. An imaginary indicator, called a cursor, is used to
identify which row can currently be accessed. When the
rows of data are initially placed in a result set, the cursor
is placed just above the first row of data. To access the
first row of data in a result set, you must call the next
method of the ResultSet object to move the cursor

to the first row.

If a result set contains multiple rows, a loop is typically
used to retrieve information from each row. The next
method of the ResultSet object is usually used in
conjunction with a while loop to move the cursor

through the rows of data in the result set, one at a time.

The next method returns a boolean value which indicates

if another row to which the cursor can be moved to exists.

If the next method returns a true value, the loop continues
and the next row of data is processed.

When the cursor is positioned in a particular row of data,

a method of the ResultsSet object can be used to retrieve
information from that row. For example, the getString
method can be used to retrieve string information from a
row of data. When using the getString method, you
must specify the name of the field from which you want

to retrieve data. You can assign the value returned by the
getString method to a variable, which allows you to

use the value in a process or to display the value in a Web
browser.

WORK WITH DATABASES

~
In addition to string data, a result set can You can also use a column number instead
also contain other types of data such as of a field name to retrieve information from
objects and primitive data types. Different a row of data. In a result set, the first
methods of the ResultsSet object are column of information has a column
used to access different data types. number of 1, not 0 as some programmers
e —— might expect.
int numberOfItems = rs.getInt ("quantity"); Example:
double itemPrice = rs.getDouble ("price"); while (rs.next())
{
String employeeld = rs.getString(1l);

If multiple columns in the same result set gtiiig :Eigzzgft“e:r];ségigii;gg(}(f)_"
have the same name, the method used to } ’ '
retrieve the data from the result set will
retrieve the data from the first column that
has the common name. Although it is not
recommended, it is possible to have multiple
columns with the same name in a database.

v

RETRIEVE DATA FROM A RESULT SET

<h2>Employee Phone Humbers</h2>

At
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverHanager.getConnection(™jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery{"SELECT * FROM Employees');

<
¥

—{con.cluse();

<{/body>
</html>
"‘—""--—--_.----'-“-----"——7
= 1 Type the code that H Type the code to create

creates a connection to
the database from which
you want to retrieve
information.

a Statement object that
retrieves information from
a database and to create a
result set that stores the
results returned from the
database.

-] ed - Notepad _ 4] untitled - Notepad =
File Edit Search Help Fle Edit Seach Help
<html} <html>
<head> <head>
<title>Database</title> <title>Database</title>
{/head> <fhead>
—{(2@ page import="java.sql.x" %>| <%@ page import="java.sql.*" %>
<body> <body>

<h2>Employee Phone Humbers</h2>

<%
Class.forHame("sun.jdbc.odbc . JdbcOdbeDriver™);
Connection con = DriverManager .getConnection(™jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement();
ResultSet rs = stnt.executeQuery{"SELECT * FROM Employees™);

[white (rs next Oy
{

H

con.close();
%>

</body>
</html>

/W

E1 Between the
parentheses, type the
name of the ResultsSet
object followed by .next().

—B To create a while
loop to cycle through the
rows of data in the result
set, type while ().

—H In the body of the
while loop, type String

followed by the name of

el ed - Notepad _|& & otepad
File Edit Search Help File Edit Search Help
<html> <html}
<head> <head>
<title>Database{/title> <title>Database</title>
<fhead> <{/head>
<%@ page import="java.sql.*" %> <%@ page import="java.sql.*" %>
<body> <body>
<h2>Employee Phone NHumbers</h2> <h2>Employee Phone Humbers<sh2>
<% <%
Class.forHame("sun.jdbc.odbe . JdbcOdbeDriver™); Class.fForHame{"sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverManager.getGonnection({"jdbc:odbc:mydatabase™); Connection con = DriverHanager.getConnection(™jdbc:odbc:mydatabase™);
Statement stmt = con.createStatement(); Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery{SELECT * FROH Employees™); ResultSet rs = stmt.executeQuery{"SELECT * FROM Employees');
while (rs.next()) while (rs.next())
[ |
string employeeld[= rs.jgetString(‘lemployee_id™); String employeeld = rs.getString(“employee_id");
T T g employeeNane = rs.getSEring{ name

1 |String employeeExt = rs.getString(“extension™);
con.close();
%> con.close();

>
</body>
</html> </body>

</html>
-"——-----—-------..----l-l-- >

H To retrieve string
information from the row,
type getString("").

= 9| Repeat steps 5 to 8 to
retrieve the information you
want from the result set.

.jsp extension.

i save the page with the

a variable you want to

assign the string data to. _B Between the quotation

marks, type the name of

= 6| Type = and the name the field that holds the
of the ResultSet object information you want to
followed by a dot. retrieve.

M To format the retrieved
data for display in a Web
browser, see page 152.
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( )
EX]H Many Web pages on the Internet are not If the information you want to display from
FORMA I DA I A FOR DISP I A i static pages, but rather are made up of a database is relatively simple, you can use
information retrieved from databases. This an expression to display the information
. . . I . information is assembled on a page each directly from the result set, without first
nce information has been retrieved from a Assigning the value of the getString method to a . . . pag Yy . Lo .
. S : time a client views the page. For example, assigning the information to variables.
database and accessed from the result set, variable can make it easier to work with the data. You the home page of 4 news oreanization
the information can be formatted for display can use the print method of the out object to display pag ; & Example:
: - ; : : L may contain information retrieved from a
on a JSP page. When displaying information retrieved the contents of the variable on a JSP page. When using news database. a weather database and an <tables
from a database, you can use HTML tags to format the the print method, different types of data, such as - ’ . - .
: ; : ™ e advertising database. The information from ) ,
information. For example, HTML tags can be used to variables and string literals, can be joined together 5 . <td><%= rs.getString("employee id") %></td>
. S . . . each database is formatted with HTML tags . 2 e
place the information in a list or table. using the concatenation operator, +. . . <td><%= rs.getString("name") %></td>
and the separate sections are all joined <td»<3= rs.getString("extension") $></td>
. . . . . . , ] i
If a result set contains multiple rows, a loop is typically You can incorporate any HMTL code you want to use together to create a single, seamless page /t
used to retrieve information from each row, one at a time. into the loop that accesses each row of data so that with </table>
The next method of the ResultSet object is usually each iteration of the loop, a row of data and the HTML When formatting information retrieved from
used in conjunction with a while loop to move the code used to format the data will be sent to the client. a daetabasre ?orl d;gs;)layro:e: JSPrep:ggeyoJ
cursor through the rows of data. . . ’
& should first sketch out the desired layout
When the cursor is positioned in a particular row of of the page to ensure proper placement of
data, a method of the ResultSet object can be used information. If the amount of information
to retrieve information from that row. For example, retrieved from the database will vary with
the getString method can be used to retrieve string each query, you must take this into account
information from a field you specify in the current row. when laying out the page.
. J
FORMAT DATA FOR DISPLAY
& Untitled - Notepad MEE &} Untitled - Notepad HEE 4fj Untitled - Notepad _[=5]x] 3} Database - Microsoft Intemnet Explorer
File Edt Seach Help File Edt Seach Help File Edt Search Help | Fls Edt Vew Favoies Toos Help |
<html> ﬂ <head> - <head> = o "
<head> <title>Database</title> <titlerDatabase</title> | Bk - 5 - @) | QySench [Fsoies BHeoy |Ey- S EH B
<title>Database</title> </head> </head> | Adress [&] hitp. £/127.0.0.1:8080/ evamples famatdata.sp =] @60 |JLmks »
</head} <{%@ page import="java.sql.=" %> <{%@ page import="java.sql.*" %>
—{(2’.@ page import="java.sql.=" %3] <body> <body> [=|
<body
<h2>Employee Phone Humbers</h2> <h2>Employee Phone Humbers</h2> Employee Phone Numbers
<h2>Employee Phone Humbers<{/h2} <{table border=""1"3> {table border="1">
<table border="1"> i | <tr><th>ID Humber<th>Name<th>Extension</tr> <tr><th>ID Humber<th>Name<{th>Extension</tr> |]D Number | Name ‘Extensinn
<tr><th>ID Number<{th>Mame{th>Extension<{/tr>| <% <%
<% Class.forName(*'sun.jdbc.odbc.JdbcOdbcDriver™); Class.forName(*sun.jdbc.odbc.JdbcOdbcDriver™) |4135 James ‘222
Class.forHame{"sun.jdbc.odbc.JdbcOdbcDriver™); Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™);
Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™); |4145 Steven ‘209
- Statement stmt = con.createStatement(); Statement stmt = con.createStatement(); |4202 Marcia ‘403
Statement stmt = con.createStatement(); ResultSet rs = stmt.executeQuery("SELECT = FROM Employees™); ResultSet rs = stmt.executeQuery("SELECT = FROM Employees™);
IResultSet rs = stnt.executeQuery("SELECT = FROH Employees"); |4321 Liz ‘219
__Jwhile {rs.next(}) while (rs.next{))
¢ 4399 Amn (306
% String employeeld = rs.getString(“employee_id"); String employeeld = rs.getString{“employee_id"); |4404 Beth ‘422
| String employeeHame = rs.getString{"name"); String employeeHame = rs.getString(“"name™};
</table String employeeExt = rs.getString(“extension"}; String employeeExt = rs.getString(“extension"); |4502 Victor ‘224
<7body>
</htal> Qut.print("<tr>"); out _print("<trim); ] — 4623 Harry (320
[OuE.pFInt(y; i out .print ("TEd>™ + Jenployeeld]+ "</EdY) ; 6438 [Barry (435
oubE.prinE{"</tr>"); out .print("<td>" + employeeName + “<{ftd>™);
.y out .print(""{td>" + employeeExt + "<{/td>"); |7654 Joarmne ‘645
con.close(); ou FEr>") _I
%> =
=l </table> | con.close(); =| &7 Done [ [@ Intemet
—n Type the code that E To display the information —E Type the code that creates H To display an item —B Between the parentheses, type u Repeat steps 5 E Save the page with M The Web browser

creates a connection to
a database and retrieves
information from the
database.

you retrieve from the result
set in a table, type the HTML
code that sets up the table.

a loop that will process one
row of the result set at a time.

=4 Type the code that retrieves
the data you want to display
from the result set.

of information, type
out.print().

the name of the variable that stores
the information you want to display.

i 1o generate a cell in the table,
type the required HTML tags,
enclosed in quotation marks.
Separate each tag and variable
with the concatenation operator.

to 7 for each item
of information you
want to display.

the .jsp extension and
then display the page
in a Web browser.

displays the formatted
information retrieved
from a database.
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POSITION THE CURSOR IN A RESULT SET

that can be used to move the cursor to a particular
row in a result set.

T he ResultsSet object provides several methods

Initially, the cursor is positioned above the first row in
a result set, so there is no current row. You must call a
method of the ResultSet object to move the cursor
to the row you want to make current. The values in the
current row are affected by any methods that are called.

If the next method of the ResultSet object is used to
move the cursor forward through each row in a result set,
a new result set would have to be created to revisit a row
or iterate through the entire result set a second time.
Most new JDBC drivers allow you to create a scrollable
result set. You can move the cursor forward, backward
and to a specific row in a scrollable result set.

To make a result set scrollable, you must specify the
result set type as TYPE SCROLL_INSENSITIVE or

TYPE SCROLL_SENSITIVE. If you want to be able to
change information in the result set, you must also specify
the concurrency type as CONCUR_UPDATABLE. The result
set type and concurrency type are specified as arguments
of the createStatement method. The values available
for both of these types are constants determined by the
ResultsSet interface.

After setting the result set type and concurrency type,
you can call a ResultSet method to position the cursor
at the row you want to make the current row. Calling the
first method moves the cursor to the first row in the
result set. Calling the 1ast method moves the cursor to
the last row. To position the cursor at a specific row, you
use the absolute method to specify the number of the
row you want to make current.

WORK WITH DATABASES

POSITION THE CURSOR IN A RESULT SET

( )
Eij You can display the result set type and and <%= rs.getConcurrency() %>.
concurrency type of a result set in a When the JSP page is displayed in a Web
JSP page. To do so, use the getType browser, a numerical value appears,
and getConcurrency methods of representing the result set type and
the ResultSet object in the JSP page, concurrency type.
such as <%= rs.getType() %>
Result Set Types
1003  TYPE_FORWARD_ONLY The result set is not scrollable. The cursor can move
forward from top to bottom only.
1004  TYPE_SCROLL_INSENSITIVE | The result set is scrollable. Any changes made to the
database while the result set is open are not reflected
in the result set.
1005  TYPE_SCROLL_SENSITIVE The result set is scrollable. Any changes made to the
database are immediately reflected in the result set.
Concurrency Types
1007  CONCUR READ_ONLY The information in the result set cannot be modified.
1008  CONCUR_UPDATABLE The information in the result set can be updated.
. J
48 Untitled - Notepad _[=] x| 3 Result Set - Microsoft Internet Explorer
File Edit Search Help File Edit View Favoites Tools Help
<body> =l daBack ~ = - @D 3t | @Search (G Favorites (Histony | By S [ - Foy
<h2>Employee Phone Humbers</h2> Addess [@] btip:/127.0.0.1 8080/ examples/posiioncursar sp = @60 HLmks ®
<{table border=""1"3>
<tr><th>ID Humber<th>Name{th>Extension{/tr> ;I
<%
Class.forName(''sun.jdbc.odbc.JdbcOdbeDriver™); Employee Phone Numbers
Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™};
|]I) Number Name ‘Extensiun
Statement stmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE) ; 4135 Tames [222
ResultSet rs = stmt.executeQuery("SELECT = FROM Employees™); |4623 m‘gzo
rs.First{); ;
out.print{"<tr><{td>" + rs.getString({"employee_id"}) + "</td>"); |4202 Marma‘ilUB
out.print{"'<td>" + rs.getString({"name") + "<{/td>"); —
out.print(""<td>" + rs.getString(“extension™) + "<{/td></tr>");
rs.last({);
out.print{"<tr><td>" + rs.getString( employee_id") + “"</td>");
out.print("<td>" + rs.getString(“name”) + "<{/td>"); -
out.print{"<{td>" + rs.getString{"extension") + "{/Ed></tr3");
rs.absolute(|3);
I [out.pri KEr><td>™ + rs_getString(“employee_1d”) + “</td>7); —
out.prift("<td>” + rs.getString("name”) + "</Ed>"); —|
out.prinft{"'<td>" + rs.getString(“extension") + "</td></tr>");
con_CIOSE(] ] =
] |
%> — = €] Done [ [ [ ntemet

the createStatement method
of the Connection object, type
ResultSet. TYPE_SCROLL_SENSITIVE
followed by a comma to specify
the result set type.

creates a connection
to a database and
retrieves information
from the database.

154 to specify the concurrency type.

—EJ Type ResultSet. CONCUR_UPDATABLE

that moves the cursor to
the last row in the result
set, type the name of
the ResultSet object
followed by a dot. Then
type last().

moves the cursor to the first
row in the result set, type
the name of the ResultSet
object followed by a dot.
Then type first().

& Untitled - Notepad = ES & Untitled - Notepad MEE
Eile Edit Seach Help Eile Edit Search Help
<html> = <html> =
<head> <head>
<title>Result Set</title> <title>Result Set</title>
</head> </head>
%@ page impori=""java.sql.=" % <%8 page import="java.sql.=" %>
Zbody <body>
<h2>Employee Phone Humbers</h2> <h2>Employee Phone Humbers<{/h2>
<{table border="1"> {table border="1">
<tr»<th>ID Number{th>Mame<th>Extension<{/tr> <tr><th>ID Number{th>Mame<th>Exztension<{/tr>
<% <%
Class.forName{"sun.jdbc.odbc.JdbcOdbeDriver'); Class.forHame{'"sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverHanager.getConnection{"jdbc:odbc:nydatabase”}; Connection con = DriverHanager.getConnection(™jdbc:odbc:nydatabase');
Statement stmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, Statement stmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIVE,
{ResultSet.CONCUR_UPDATABLE] ;| ResultSet.CONCUR_UPDATABLE) ;
esu et rs = stmt.executeQuery( SELECT = FROM EmpIuyees 'H ResultSet rs = stnt.executeQuery("SELECT = FROM Employees™);
—{rs-FIrstO);
</table> rs.last()f:
</body> - s
</html> %>
</table>
</body>
</html>
—n Type the code that E Between the parentheses for —ﬂ To create a method that H To create a method

To create a method 4 Between the parentheses,
that moves the cursor

to a specific row in the
result set, type the name
of the ResultSet object
followed by a dot. Then

type absolute().

want to move the cursor to.

and displays information from
each row you specified in the
result set.

type the number of the row you

Type the code that retrieves

El save the page with
the .jsp extension and
then display the JSP page
in a Web browser.

B The Web browser displays
the result of positioning the
cursor in a result set. The
first, last and third rows in
the result set are displayed.




WORK WITH DATABASES

( )
Eij In order to add a record to a table in a database, the database
driver must support the insertRow method. If errors occur
when calling the insertRow method, you should check
whether a version of the database driver that supports the
method is available for your database program.
he ResultsSet object provides methods you of the ResultSet object. The method name you use
; ject prov A ) Y If you do not want to use the update methods of the ResultSet
can use to insert records into a table in a depends on the type of data to be used for the value. .
. ) . object to add a record, you can use the SQL INSERT command
database. For example, if you want to specify a string value for . . :
| h . h instead. You issue the INSERT command to a database using the
You insert a record into a table by inserting a new row E@alTT, e LE2 e WekiEsiteg s 1 executeUpdate method of the Statement object
fou e by ing ane specify an integer value, you use the updateInt ject.
into the result set that contains information retrieved method Example:
from the database. The result set must contain all the date (1 y , ' ,
columns in the table that are to be given values for a Each update method requires two arguments. The first stmt . executelpdate (" INSERT INTO employees VALUES (4347, 'Peter', 456)");
record. A column that is not included in the result set argument specifies the name or number of the column
will be given a null value when the record is inserted you want to contain the data. The number of the first You can access other rows in a result set to which you are
into the table. If the column does not accept null column in the table is 1. The second argument specifies adding a new row. When you finish inserting a row, you can
values, an error will occur. the value that will be inserted into the column. The data move the cursor to any row in the result set. For example, you
Before vou can add a record. vou must first use the type of the value must match the update method you can use the moveToCurrentRow method of the ResultSet
moveTZInsertRow method >(/)f the Resultset obiect specified. object to reposition the cursor at the last row accessed before
o . b ) - you inserted the new record. To avoid losing the information
to position the cursor at the insert row. The insert row Once the values have been specified for each column ;
. ; : you added to the insert row, you should move the cursor only
allows you to create a new row in a result set. in the table, you can call the insertRow method of i : .
; after calling the insertRow method.
Once the cursor i itioned at the insert row the ResultSet object to add the new record to the
19 UA1S) (GO IS [OEelS S [INEXSITS [NOX YOI result set and to the table in the database. Example:
can specify the values you want to add to each .
column in the row using special update methods Tige 0 I A7)
updRs . moveToCurrentRow () ;
& J
ADD A RECORD
& Untitled - Notepad _ & x| 4] Untitled - Notepad M= ES & untitled - Notepad == x| /3 Insert Records - Microsoft Internet Explorer HEE
File Edt Seach Help File Edit Seach Help File  Edt Search Help J File Edit View Favorites Took Help |
<html> 5| <html> | |
<head> <head> Statement updStnt — con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, | ok - o - Q[ A | @oewch Glrwortes (Frison | Eh- Sy H
<title>Insert Records<{/title> <title>Insert Records<{/title> ResultSet.CONCUR_UPDATABLE); Jnddress |@ http:/127.0.0.1:8080/examples/addrecord.jsp j 6>Gn HLmks »
<{/head> </head> ResultSet updRs = updStmt.executeQuery("”SELECT = FROH Employees');
—<%@ page import="java.sql.=" %>| <%@ page import="java.sql.*" %> [=|
<body> <body> .moveTolnsertRow();
.updateInt(“employee_id", 4347); Employee Phone Numbers
<% <h2>Employee Phone Humbers</h2> .updateString(“name™, “Peter™};
—Class.forName{"sun.jdbc.odbc.JdbcOdbcDriver"); <table border="1'"> .updateInt("extension", 456); |lDNumher | Name |Extensi0n
Connection con = DriverManager.getConnection{"jdbc :odbc:mydatabase™); <{tr><th>ID Humber<{th>Hame<{th>*Extension<{/tr> 5 .insertRow(J; | | |
789 Sandra 121
Statement updStmt = <% Statement.stmt = con.createStatement();
con.createStatement(ResultSet .TYPE_SCROLL_SENSITIVUE,ResultSet. Class.forName("sun.jdbc.odbe.JdbcOdbeDriver™); ResultSet rs = stmt.executeQuery({"SELECT = FROM Employees™); |888 |Barry |777
CONGUR_UPDATABLE) ; Connection con = DriverHanager.getConnection{"jdbc:odbc:mydatabase™); 444 Johanne |222
ResultSet updRs = upditmt.executeQuery("SELECT = FROM Employees™); while (rs.next())
Statement updStmt = con.createStatement({ResultSet.TYPE_SCROLL_SENSITIVE, |437 Peter 456
updRs .moveToInsertRow()|; ResultSet.CONCUR_UPDATABLE); out .print("<tr><td>" + rs.getString("employee_id") + "</td>");
ResultSet updRs = wpdStmt.executeQuery{"SELECT * FROH Employees™); out.print{"<{td>" + rs.getString("name"™) + “<{/td>");
out.print{"<{td>" + rs.getString(“extension™) + "<{/td><{/tr>");
con.close(); updRs .moveTolnsertRow(); 1
%> updRs .updateInt{"employee_id", 4347));
T T con.close();
</body> con.close(); %>
</html> >
</table>
<{ftable> </body>
</body> </html> j
-] =] = &1 Done [ [ [BF Localintranet
= 1| Type the code that H Type the code that retrieves To specify a value for a E Between the parentheses, m 6 Repeat steps 4 and 5 8 Type the code that E save the page with M The Web browser

creates a connection to
a database to which you
want to add a record.

information from the table

and allows you to update the
database.

where you want to add a record

= 3 position the cursor at the

insert row, type the name of the
ResultSet object followed by

.moveTolnsertRow().

column in the new record, type

the name of the ResultSet
object followed by a dot. Then
type the update method you
want to use followed by ().

type the name or number
of the column to which you
want to add data followed
by a comma. Then type the
value you want the column
to contain.

M String arguments must be
enclosed in quotation marks.

for each value you want
to insert for the record.

—ﬂ To insert the record
into the result set and the
database, type the name
of the ResultSet object
followed by .insertRow().

displays the information
from the database.

the .jsp extension and
then display the JSP
page in a Web browser.

displays the results of
adding a record to a
table in a database.
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( )
Appjy Using an if statement allows you to confirm ensure that a user name entered into a form
that information has been submitted by a form contains at least one character before the JSP
before the JSP page connects to the database page sends any information to the database.
ADD FORM DATA TO A DATABASE [t | s i,
JSP page that contains a connection to a database record to and the names of the fields that store information
can be used to add records to the database. Records in the table. The VALUES clause specifies the field values if (userName.length()>0)
are commonly added using data submitted by forms. that make up the record you are adding to the database. {
. . . . . . . n 1 1 n .
Forms provide an easy-to-use interface for working with a You may have to enclose the field values in single or double glass.ingame( s J,dbCMOdbC'JdbcidchDn‘fr )('" b odbe mydatabase”)
. . onnection con = DriverManager.getConnection ("jdbc:odbc:mydatabase") ;
database. GLEETEL marks, dependlng el yyetir database RICBI Statement stmt = con.createStatement (ResultSet.TYPE SCROLL SENSITIVE,ResultSet.CONCUR UPDATABLE) ;
The getParameter method of the request object can It is common programming practice to store an SQL ) , )
a q 2 g 2 String sqglStatement = "INSERT INTO Employees (employee id,name,extension) VALUES
be used in a JSP page to access data passed by a form. INSERT statement in a variable. Using variables can . o e R T
inf . b h hod hel k d N d d d ("+employeeID+", ' "+userName+" ', "+phoneExtension+")";
For more érj; ormation about the getParameter method, elp make your code easier to read and update. stmt . executeUpdate (sqlStatement) ;
see page c q
Pag The SQL INSERT statement is executed by the clse
When creating a result set to add a record to a database, executeUpdate method of the Statement object {
you must set the result set type and concurrency type. to add data to the database. out.print ("Please enter a user name.");
For information about setting the result set type and . .
& YP When creating the code for a form that will be used to
concurrency type, see page 154. .
add records to a database, you must specify the name
The SQL INSERT statement allows you to add a record to of the JSP page that connects to the database in the
a database. The INSERT statement uses the INTO clause action attribute of the <form> tag.
to specify the name of the database table you want to add a Please enter a user name.
\ J
ADD FORM DATA TO A DATABASE
& Untitled - Notepad MEE & Untitled - Notepad =] ES &} Untitled - Notepad MEE 2 Welcome - Microsoft Internet Explorer
Fie Edi Seach Help Fie Edt Seach Help Fle Edi Seach Help | Bl Edt Vew Favaies Tock Helo |
hemi> =l hemi> = P = | sk ~ = - @ B 3| QSeach GEFmvoites WHisoy B S H B
<{title>Store Form Data in a Database</title> <title>Store Form Data in a Database</title> <title>Store Form Data in a Database</title> JAeress'@ hitp: /4127.0.0.1:3080/examples/form.jsp j 6o HLmks ©
<{/head> </head> </head’
<%@ page import="java.sql.*" %> <%@ page import="java.sql.*" %> <%@ page import="java.sql.=" %> [=|
<body> <body> <body> Welcome to the ABC Corporation Web site.
<% <% <%
String userHame=request.getParameter("userName"); String userName=request.getParameter("userHame"); String userName=request.getParameter("'userHame"};
—|String employeelD=request.getParameter (" employeelD"}; String employeelD=request.getParameter("'employeelD™); String employeelD=request.getParameter{"enployeelD"); [ ol ||Maureen
String phoneExtension=request.getParameter(“phoneExtension™); String phoneExtension=request.getParameter{ phoneExtension™); String phoneExtension=request.getParameter (" phoneExtension™}; case enter your name
kA %> %> Please enter your employee ID number: | 2625
< < ) Telephone extension:|145
[CIass . forName{ "sun.jdbc .odbc . JdbcOdbcDriver™); Class.forName{"sun.jdbc.odbc.JdbcOdbcDriver™); Class.forHanme( " sun.jdbc.odbc.JdbcOdbeDriver'); || Submit@ueryu
Connection con = DriverHManager.getConnection("jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™); Connection con = DriverHanager.getConnection{"jdbc:odbc:mydatabase™); N
| |Statement stmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE, Statement stmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIUE, Statement stmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE) ; ResultSet.CONCUR_UPDATABLE); ResultSet.CONCUR_UPDATABLE);
String sqlStatement = “[THSERT IHTO]] String sqlStatement = "INSERT INTO Emplulyees( mpluyeeiid,nlame,extensiun; String sqlStatement = "INSERT INTO Employees{employee_id,name,extension)
[CON.CI056(), L I s tuserHame+™","+phonekxtension+ H UALUES ("+employeelD+",'"+userHame+"',"+phoneExtension+"}";
H [SEmt. [ T T stnt.executelpdatesqlStatement])];
con.close(); [con.close(y; | T T
<h2>Thank you</h2> > %>
The database has been updated.
<h2>Thank you</h2> <h2>Thank you</h2>
</body> The database has been updated. [— The database has been updated. [
</htnl> =
= </body> = </body> | &7 Done [ [@ Intemet
—Kl Type the code that = 3 Type the code that =5 Type the name of the —id Type VALUES(). & Type the name of i save the page with & In a Web browser, display i Click the submit button

creates a variable to store
the SQL INSERT statement
followed by ="".

accesses information passed
to the JSP page by a form.

= 2] Type the code that creates
a connection to the database
you want to add records to
and creates a result set.

—4 Between the quotation
marks, type INSERT INTO.

table in the database that
you want to add records

to followed by (). type the code that uses the

information passed by the

—3 Between the parentheses, form.

type the name of each field
in the table, separated by a
comma.

] Between the parentheses,

the Statement object
followed by a dot. Then
type executeUpdate().

the .jsp extension.

—m Between the parentheses,
type the variable name that
stores the SQL INSERT
statement.

the form you created to add
records to the database.

—m Enter data into the form.

to pass the data in the form
to the JSP page.

B The JSP page that adds
the record will appear and
the record will be added
to the database.




WORK WITH DATABASES

( 1\
ﬁmm If you do not want to use the update You can also use column numbers instead
methods of the ResultsSet object to of column names to specify the columns
update a record, you can use the SQL you want to update in a record. In SQL,
PD T R CORD UPDATE statement instead. You issue the column numbers start at column 1, not 0
[ ] / & I : / & I : UPDATE command to a database using like many other indexing systems used in
the executeUpdate method of the programming.
nce you establish a connection with a database, ResultSet object. The method name you use depends Statement object. Ex——
you can edit the information contained in the on the type of data to be used for the value. For example, [E— '
database. Editing the information in a database if you want to specify a string value, you use the ' updRs.next (); N
allows you to keep the information up-to-date. updatestring method. To specify an integer value, stmt .executeUpdate ("UPDATE Employees SET geis ppokiseSitnhig (2, EHI) 5
name = 'Pete' WHERE (name = 'Peter')"); updRs.updatelInt (3, 456);
. you use the updateInt method. 5 updRs . updateRow () ;
If you want to update a single record, you can use the pdRs . up i
WHERE clause with the SQL SELECT command to create Each update method requires two arguments. The first
a result set that stores only the row of data you want to argument specifies the name of the column you want to You can cancel updates to a database by
update. contain the data. The second argument specifies the value using the cancelRowUpdates method.
Wh It set i i . itioned ab that will be inserted into the column. The data type of the The cancelRowUpdates method can
en a result set Is created, the cursor Is positioned above value must match the update method you specified. be called after any update methods are
the first row of data. Before information in the result set
i . used, but before the updateRow method
can be modified, you must use the next method of the Once the update methods have been used to specify the is called. Canceline undates is useful if
ResultSet object to move the cursor to the row that data you want to change in the current record, you can : § updarc
. . . . the JSP code detects invalid data or a
is to be updated, even if the result set contains only a call the updateRow method of the ResultSet object
> - o database access error.
single row. to update the information in the database.
. Example:
You can specify the values you want to change for
. . 3 " n n n .
the current row using special update methods of the TR et g (ot 2, TEERT) §
updRs . cancelRowUpdates () ;
_ J
UPDATE A RECORD
& Untitled - Notepad MEE 4 Untitled - Notepad HEE 4] Untitled - Notepad M= 4§ Updated Information - Microsoft Internet Explarer
File  Edt Search Help File  Edit Search Help File  Edit Search Help Fle Edt Wiew Favoites Tools Help | )
<html> = <head> | Class.forName("sun.jdbc.odbc.JdbcOdbeDriver ') ; B
<head?> <title*Updated Information<{/title> Connection con = DriverHanager.getConnection("jdbc:odbc:mydatabase™); EBack ~ = - fat | QiSearch [ Favoites (i History ||%' SmEER
<title>Updated Information</title> </head> Address |@ http:#/127.0.0.1:8080/examples/update.jsp j @G H Links *
</head> <{%Q@ page import="java.sql.=" %> Statement updStmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, =
—<%@ page import="java.sql.=" %>/ <body> ResultSet.CONGUR_UPDATABLE) ; et
Zhody I ResultSet updRs = updStmt.executeQuery(“SELECT = FROW Employees WHERE Employee Phone Numbers
<h2>Employee Phone Humbers</h2> {name = 'Peter'})");
<h2>Employee Phone Humbers</h2> -
<table border="1""> updRs .next(); |]:D Nu.mber|Name ‘Extenslun
<{table border="1"> <tr><th>ID NHumber<{th>Hame<{th>Extension<{/tr> updRs.updateString{‘'name", "Pete"}); |4135 |.Tames ‘222
<tr><th>ID Humber<th>Hame<th>Extension</tr> I@matelnt("extenslnn", A56) 5—
<% updRs .updateRow(])[; |4202 |Marc1a ‘403
<% Class.forName("sun.jdbc.odbc.JdbcOdbeDriver ) ; "
Class.forHame("sun.jdbc.odbc.JdbcOdbcDriver™); Connection con = DriverHanager.getConnection{"jdbc:odbc:mydatabase™); Statement stmt = con.createStatement(); |4321 |le ‘219
| |connection con = DriverManager.getConnection{"'jdbc :odbc:mydatabase'); ResultSet rs = stmt.executeQuery("SELECT * FROM Employees™); |4404 |Beth ‘422
Statement updStmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIVE,
Statement updStmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, ResultSet.CONCUR_UPDATABLE); while (rs.next()) |4502 |Victor \224
ResultSet.CONCUR_UPDATABLE); ResultSet updRs = updStmt.executeQuery("SELECT = FROM Employees WHERE
ResultSet updRs - updStmt.executeQuery{"SELECT = FROM Employees WHERE (name = 'Peter’')"); out.print("<tr><td>" + rs.getString(“employee id") + “</td>"); l4623 [amy 320
{name = 'Peter')"); out.print("<td>" + rs.getString('name") + "<{/td>"); |7654 |.Toanne ‘645
updRs.next(); out.print("<td>" + rs.getInt{extension™) + "< td></tr>");
[GpaRs mewt ] [updFs . updateString{nane™, "Pete"j; 4565 [Sandy [281
I I
(—con.close(); con.close(); con.close(); |4325 |Ban’y ‘876
;; %> %> l4755 [Richard 375
</table> </table> </table> ||7644 [Pete  [456 —
</body> </body> | | </body> — Jhd|
</html> =l </html> = </html> =l &1 Done [ [@ Intemet
= 1] Type the code that H Type the code that To specify a new value for E Between the parentheses, 3 Repeat steps 4 and 5 for 8 Type the code that El save the page with M The Web browser

retrieves a record from the
table you want to update
and allows you to update
the database.

= 3 Type the code that
moves the cursor to the
row you want to update.

creates a connection to
a database in which you
want to update records.

a column in the record you
want to update, type the name
of the ResultSet object
followed by a dot. Then type
the update method you want
to use followed by ().

type the name of the column
you want to update followed
by a comma. Then type the
new value you want the
column to contain.

M String arguments must be
enclosed in quotation marks.

each column you want to
update.

displays the information
in the database.

1o change the information

in the database, type the name
of the ResultSet object
followed by .updateRow().

the .jsp extension and
then display the JSP
page in a Web browser.

displays the result of
updating a row in a
database.




WORK WITH DATABASES

EX]H You should make sure that the database

' driver used to communicate with the
database program is able to perform batch
operations before using the executeBatch
method. If the database driver does not
support batch operations, you should check
if a newer version of the driver is available.

The executeBatch method returns an array of integers

that indicates the number of records affected by each SQL
statement in a batch. The value of the first element in the

array corresponds to the first SQL statement in the batch,

and so forth.

MAKE A BATCH UPDATE

An SQL statement is added to a batch using the addBatch
method of the Statement object. The argument of
the addBatch method must be a valid SQL statement,

one at a time and the program processes each SQL
statement as it is received. In most cases, this is an

S QL statements are usually sent to a database program

updStmt .addBatch ("DELETE FROM Employees WHERE name='Martine'");

acceptable way of processing SQL statements. However,
for some larger databases, it may be more efficient to
combine individual SQL statements together in a batch

that is sent at one time. This is especially useful when sent to the database program using the executeBatch to a database permanent, you may need {

sending multiple update statements to a database program. method of the Connection object. to re-enable the auto-commit mode of the out.print ("SQL statement #" + (x+1) + " deleted ");
. . . . i i out.print (returnvalues[x] + " record(s)");

When a connection to a database is established, the After the executeBatch method is called, you must Connection object. To do so, you must } F

connection is usually configured to send each SQL
statement to the database program as it is created. To
make batch updates, you must set up the Connection
object so the connection will wait for a specific instruction
before sending the SQL statements to the database
program. To do this, you must set the parameter of

the setAutoCommit method of the Connection
object to false.

although the statement cannot return a result set. Once
all the SQL statements you want to send to the database
program have been added to the batch, the batch can be

also call the commit method of the Connection object
to make any changes to the database permanent. If the
commit method is not called, the changes made by the
batch update will still be reflected in the result set, but the
changes will not be permanently written to the database.

After using the commit method of the
Connection object to make your changes

set the parameter of the setAutoCommit
method of the Connection object to
true.

Example:

updStmt . executeBatch() ;
con.commit () ;
con. setAutoCommit (true) ;

updStmt .addBatch ("DELETE FROM Employees WHERE name='Tom'");
int[] returnValues = updStmt.executeBatch() ;
for (int x = 0; x < returnValues.length; x++)

SQL statement #1 deleted 1 record(s)
SQL statement #2 deleted 1 record(s)

. /
MAKE A BATCH UPDATE
A& Untitled - Notepad SETES & Untitled - Notepad MEIES &5 Untitled - Notepad MEIES & Make a Batch Update - Microsolt Internet Explorer
Ele Edit Search Help Eile Edit Seach Help Eile Edit Search Help I Fle Edit View Favoites Tools Help |
:::g;; ;I 22::5; ;I gg;nzgEgﬂzogg:‘n;t?g;:;??nager.get[:unneu:tiun("jdhc:udhl::mydatahase"); ;I S Back - = - @ 24 | @Seamh e @Hlslory ||%_ S % }g
<title>Make a Batch Update<{/title> <title>HMake a Batch Update</title> ! Agdressl@ hitp:#/127.0.0.1:8080/examples/batchupdate. jsp j & Go
</head> <fhead> Statement updStmt = con.createStatement();
—<%@ page import="java.sql.*" %3| <%@ page import=""java.sql.=" %> =l
<body <body> updStnt.addBatch("INSERT INTO Employees VALUES (4325, 'Barry', 876)"); Employee Phone Numbers
updStmt.addBatch("INSERT INTO Employees UALUES (4565, 'Sandy’, 281)");
<h2>Employee Phone Humbers<s/h2> <h2>Employee Phone Humbers</h2> updStmt.addBatch{"INSERT INTO Employees UALUES (4755, 'Richard', 375)");
<table border="1"3> <{table border="1"> ID Number | Name |Extension
<tr><{th>ID Humber<th>Hame{th>Extension<{/tr> <tr»<th>ID Number{th>Hame<th>Extension<{/tr> |'[u dStmt.executeBatch()); 4153 Mart FEE
con.commit{); aninge
<% <% con.setAutoCommit{true)|T 4198 Tom 415
| [Class.forHame("sun.jdbc.odbc.JdbcOdbeDriver™); Class.forName("sun.jdbc.odbc.JdbcOdbeDriver ) ; ,— ,—
Connection con = DriverManager.getConnection('jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection(”jdbc:odbc:mydatabase™); Statement stmt = con.createStatement(); 4012 Lindsay [476
con.setAutoConmit(False); con.setAutoCommit({false); ResultSet rs = stmt.executeQuery("SELECT * FROM Employees"); 4325 [Bamry  [576
Statement updStmt = con.createStatement();| Statement updStmt = con.createStatement(); while {rs.next()) H9B5 Sandy [281
li7s5 Richard 375
updStmt.addBatch("[INSERT INTD Employees UALUES {4325, 'Barry’, B76)[")|; out.print("<tr><td>" + rs.getString("employee_id") + "</td>");
(—con.close(); updStmt.addBatch({"INSERT INTO Employees UALUES (4565, "Sandy’, 281)"); out.print{"<{td>" + rs.getString("name") + "{/td>"};
> updStnt.addBatch{”INSERT INTO Employees UALUES (4755, 'Richard’, 375)"); out.print{”<td>" + rs.getString(“extension™) + "<{/td></tr>");
</table> con.close();
</body> %> con.close{);
</html> %>
</table>
</body> <ftable> sl j
</html> </body>
= =l </html>» | ] Dane [ [ Intemet
=1 Type the code that F1 1o disable the —1 To add an SQL statement 6 Repeat steps 4 and 5 —id To send the batch update to EX To re-enable the & save the page with B The Web browser
creates a connection to auto-commit mode of the to the batch, type the name for each SQL statement the database program, type the auto-commit mode of the  the .jsp extension and displays the result of
the database to which Connection object, type of the Statement object you want to add to the name of the Statement object | Connection object, type  then display the JSP making a batch update.
you want to make a con.setAutoCommit(false). followed by .addBatch(""). batch. followed by .executeBatch(). con.setAutoCommit(true). page in a Web browser.
batch update.

. 3 Type the code that
Creates a Statement
object for the batch.

—E Between the quotation
marks, type a valid SQL
statement.

—1 Type the code that
retrieves information from
the updated database and
displays the information
on the JSP page.

1 To make any changes to
the database permanent, type
the name of the Connection
object followed by .commit().
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CREATE A PREPARED STATEMENT

statement sent from a JSP page, the SQL statement

is compiled into a form that is understood by the
inner workings of the database program. Compiling an SQL
statement can be a relatively lengthy process, but you can
create a prepared statement to save time in accessing the
database after the initial query is processed.

B efore a database program can execute an SQL

A prepared statement is an SQL statement that is
precompiled by a database program. A prepared statement
needs to be compiled only once, so it is very useful in cases
where the same SQL statement will be sent to the database
program numerous times.

You use a PreparedStatement object to send an SQL
statement that you want to precompile to a database
program. A PreparedStatement object is created using
the prepareStatement method of the Connection
object. The prepareStatement method takes the SQL
statement you want to precompile as an argument.

CREATE A PREPARED STATEMENT

You use the executeQuery method of the
PreparedStatement object to instruct the database
program to process the SQL statement that has been
precompiled. The result generated when a prepared
statement is processed is usually assigned to a ResultSet
object.

Depending on the SQL statement you are precompiling,

you may need to specify the result set type and concurrency
type of the result set in the prepareStatement method.
For information about specifying result set and concurrency
types, see page 154.

If the SQL statement you want to precompile requires
parameters, you must set up the prepared statement
to accept parameters. For information about using
parameters in a prepared statement, see page 166.

WORK WITH DATABASES

When using the executeQuery method, a result set is

generated to store the results of the query. The execute method
of the PreparedStatement object can be used instead of the
executeQuery method to execute a prepared statement that does
not return a result. For example, you may use the execute method
for an SQL statement that removes a table from a database.

Example:

PreparedStatement pstmt = con.prepareStatement ("DROP TABLE Employee") ;
pstmt.execute () ;

Like the Statement object, the PreparedStatement object can
use the execute, executeQuery and executeUpdate methods to
execute SQL statements. These methods do not require any arguments
when used with a PreparedStatement object because the SQL
statement is specified when the PreparedStatement object is
created. When the same methods are used with a Statement object
however, an SQL statement is usually passed to the methods as an
argument. For more information about the methods supported by

the Statement and PreparedStatement objects, refer to the
java.sqgl package documentation.

A& Untitled - Notepad
Eile Edit Search Help

= # Create a Prepared Statement - Microsoft Internet E xplorer

File Edt VWiew Favoites Tools Help

<head>

</fhead>

<%Q page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers</h2>
<{table border=""1">

<%

<title>Create a Prepared Statement<{/title>

<tr><th>ID Number<th>Hame<{th>Extension</tr>
Class.forHame("sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = Drivertanager.getConnection{"jdbc:odbc:mydatabase™);

PreparedStatement pstmt = con.prepareStatement("SELECT = FROM Employees”,
ResultSet.TYPE_SCROLL_SENSITIVE,

= GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [@] btip:/127.0.0.1 8080/ examples/preparedstatement isp

j & Go HLmks »

ResultSet r5|= pstmt.executel]uery(,];

while (rs.next())

String employeeName = rs.getString{‘name");
String employeeExt = rs.getString(“extension™);

out.print("<tr><td>" + employeeld + "</td>");
out.print{"<{td>" + employeeName + “{/td>");
out.print{"<td>" + employeeExt + "</td></tr>");

H
con.close();

& Untitled - Notepad _[5]x] & Untitled - Notepad M
File  Edit Search Help Eile Edit Search Help
<html> = <html> =
<head> <head>
<title>Create a Prepared Statement<{/title> <title>Create a Prepared Statement<{/title>
</head> </fhead>
—<%@ page inport="java.sqL.x" %) <%@ page import="java.sql.x" %>
<body <body>
<h2>Employee Phone Numbers<{/h2> <h2>Employee Phone Numbers</h2>
<{table border="1"> <table border="1">
<tr><th>ID Humber<th>Mame<th>Extension{/tr> <tr><th>ID Humber<th>Hame<{th>Extension<{/tr>
<% <%
|_|ETass ForName ("sun_jdbc .odbc . JdbcOdbeDriver™); Class.forName('sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverHanager.getConnection(jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™);
1
reparedStatenent pstmt [= con.prepareStatemen H PreparedStatement pstmt = con.prepareStatement("[SELECT * FROM Employees',
tcon.close(); Resu et _TYPE_SCROLL_SEHN UE, Resu et _CONCUR_UPFDATABLED ;
z)—l con.cI058(J;
%>
</table>
</body> </table>
</html> </fbody>
<fhtml>
E |
= 1| Type the code F To create a Preparedstatement 4 Between the quotation 5 |t necessary, type the
that creates a object, type PreparedStatement marks, type the SQL code that specifies the result
connection to the followed by a name for the statement to be precompiled.  set type and concurrency
database to which PreparedStatement object. type for the ResultSet
you want to send a object that will store the

= 3 Type = and the name of the
Connection object followed by
.prepareStatement("").

prepared statement.

results returned from the
database.

—E To create a

ResultSet object

to store the results
returned from the
database, type ResultSet
followed by a name for
the ResultSet object.

PreparedStatement object
followed by .executeQuery().

= 8 Type the code that retrieves
the data from each row of the
result set and formats the data
for display.

El save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

=
Employee Phone Numbers
|]I) Number Name ‘Extensiun
4135 Tames [222
4145 Stewen (208
4202 Marcia 403
ResultSet .CONCUR_UPDATABLE) ; l4321 Lz [219
4399 ban  [306
[4404 Beth 422
String employeeld = rs.getString(“employee_id"); |4502 WVictor ‘224
4623 Harry [320
|
=l €] Done [ [@ Intemet
é Type = and the name of the

M The Web browser
displays the results

of using a prepared
statement to send SQL
statements to a database.




WORK WITH DATABASES

USING PARAMETERS IN . .

EX]H The following table displays the set methods commonly used to
A PREPARED S I A I EMEN I specify parameter values for specific data types. For a complete
list of set methods and data types that can be used with prepared
repared statements are ideal for repeatedly sending methods of the PreparedStatement object. The method statements, refer to the Java . sql package documentation.
P the same SQL statements to a database. Typically, name you use depends on the type of data to be used for
prepared statements are used with SQL statements the value. For example, if you want to specify a string value
that have parameters. For example, an SQL statement can for a question mark, you use the setString method. setArray Array setFloat Float value
be used to add records to a database. The structure of the To specify an integer value, you use the set Int method.
SQL statement remains the same for each record that is Each set method ires t ts. The first " setBigDecimal | Large decimal number setInt Integer value
added, but the values of the parameters change each time ach et method requires two arguments. 1he firs: argumen
the statement is executed. specifies the position of the question mark in the SQL setBlob Database blob type setLong Long value
statement. The position of the first question mark in an 1 Bool I 11 Null val
The PreparedStatement object is used to issue an SQL statement is 1. The second argument specifies the setBoolean oolean value setNu ul value
SQL statement that contains one or more parameters to value that will replace the question mark in the SQL setByte Byte value setObject Object
a database. When creating a prepared statement that uses statement. The data type of the value must match the
parameters, you use question marks to indicate where set method you specified. setBytes Array of bytes setShort Short value
you want to place parameter values in the SQL statement. e setDate Date setStrin String value
There is no limit to the number of question marks you can ?nfe thetvalues have b‘:ﬁn specified for ttT]e ngf_ th J &
use in an SQL statement. SELENIENL, O CElal UEE UNE EoI2Eites [USLEe] G Ui setDouble Double value setTime Time
PreparedStatement object to process the SQL
Before the SQL statement can be executed, the values for statement using the parameters you set.
the question marks must be specified using special set - 7
USING PARAMETERS IN A PREPARED STATEMENT
& Untitled - Notepad MEE & Untitled - Notepad M= E 4fj Untitled - Notepad _[=5]x] 2} Using Parameters - Microsoft Intemet Explorer
File Edt Search Help File Edit Seach Help File Edit Seach Help J File Edt Wiew Favoites Tools Help |ﬁ
heat> I B Dot SetSTrnG (2, THarrg): A e o QB @ @ armoie o |B- I HR
<title>Using Parameters</title> <title>Using Parameters</title> stnt.setInt(3, 435); | Adress [&] hitp. 2/127.0.0.1.8080/ evamples/paramelers.jsp =] @60 HLmks ®
</head> <{/head> —pstnt.execute)|;
—{(2’,@ page _import="java.sql.*" %3 <%@ page import="java.sql.*" %> E
<body> <body> pstnt.setInt(1, 7654); D Number M‘Enension
—|pstnt.setString(2, "Joanne™);
<% <% pstnt.setInt(3, 645); 4135 Tames [222
—|Class.forName{ sun.jdbc.odbc . JdbcOdbecDriver™) ; Class.forName({"sun.jdbc.odbc.JdbcOdbcDriver™); pstnt.execute();
Connection con = DriverHanager.getConnection("jdbc:odbc:nydatabase”); Connection con = DriverManager.getConnection("jdbc:odbc :mydatabase™); |4145 Steven ‘209
PreparedStatement pstmt = con.prepareStatement("INSERT INTD Employees PreparedStatement pstmt = con.prepareStatement("INSERT INTD Employees <% |4202 Marcla‘403
{employee_id, name, extension) ", (employee_id, name, extension) UALUES(?,7,?)", Statement updStmt = con.createStatement(); |4321 Liz ‘219
ResultSet.TYPE_SCROLL_SENSITIVE, Result$et.CONCUR_UPDATABLE); ResultSet.TYPE_SCROLL_SENSITIVE, ResultSet.CONCUR_UPDATABLE); ResultSet updRs = updStmt.executeQuery("SELECT * FROM Employees');
con.close(); o> |4399 Ann ‘306
% - f 8
- L | LT L ceable border-ri 44 Ben 4
</body> %> <tr><{th>ID Number <{th>*Hame<{th>Extension{/tr> |4502 Victor ‘224
<fhtml> %
</body> ;hile(updﬂs.next()) 4623 Hany 320
</html> { . . . 458 [Barry 435
out .print{"<tr><td>" + updRs.getString("employee_id") + "<{/td>"});
out.print(“<td>" + updRs.getString(“name™) + “<{/td>"); |7654 Joanne ‘645
out.print{"<{td>" + updRs.getString{"extension™) + "{/td><{/tr>");
y
;gn.cluse(); [~ LI
| =l <ftable> = &7 Done [ [@ Intemet
=1 Type the code that —EJ Between the parentheses —H To create a method [ Between the parentheses, —id Repeat steps 5 and 6 for Type the code that i save the page with M The Web browser displays
connects the JSP page to the | of the prepareStatement that will store a value for a type the number that each parameter you want to retrieves the data from the .jsp extension and the results of using parameters
database to which you want | method, type the names of question mark, type the name indicates the position of the specify. the database and formats then display the JSP in a prepared statement. The
to send a prepared statement. | the fields in the table to which  for the PreparedStatement question mark in the SQL the data for display. page in a Web browser. information in the database is
. : . 1 To execute the prepared
LY Type the code that tes | YOU want to add information. object followed by a dot. Then  statement, followed by a - P ; also updated.
h ype the cg € thal credles | Separate each name with a type the set method you want  comma and the value for fha ement, yp; € hame for
€ breparedstatement comma. to use followed by (). the question mark. clBreparedstatement
object and allows you to object followed by .execute().

update the database. - Type VALUES(, 2, 2). M String values must be
enclosed in quotation marks.
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CALL A STORED PROCEDURE

stored on a database server. A stored procedure can
be as simple as an SQL statement that returns all
the information in a table, but stored procedures are most
often used to increase the efficiency of performing complex
queries on a database. For example, stored procedures are
ideal for tasks such as retrieving information based on a
number of parameters. Using stored procedures tends
to be more efficient than repeatedly using complex SQL
statements because the stored procedures are compiled
and executed within the database engine itself.

g stored procedure is a set of instructions that are

In order to use a stored procedure, the database program
must support stored procedures and the stored procedure
must be saved on the database server. Stored procedures
are usually supported by large database programs such

as Microsoft SQL Server and Oracle. Smaller database
programs such as Microsoft Access often do not support
stored procedures. You should consult the documentation

Before calling a stored procedure, you must first create a
CallableStatement object that will retrieve the stored
procedure from the database server. CallableStatement
objects are commonly named cstmt. To create a
CallableStatement object, you use the prepareCall
method of the Connection object created when the
database connection was set up. When using the
prepareCall method, you use the call keyword
followed by the name of the stored procedure you want

to call. The name must match the name of a stored
procedure already saved on the database server.

Once the CallableStatement object is created,

the executeQuery method is used to generate a
ResultSet object that will contain the results generated
by the database using the stored procedure.

WORK WITH DATABASES

You can create a stored procedure by using a JSP
page to issue SQL commands to the database
server. You use the execute method of the
Statement object to issue the SQL statements
to the database server. When naming a stored
procedure, you can use a lowercase first letter
and then capitalize the first letter of each of the
following words to make the name easy to read.
For example, a stored procedure used to retrieve
records in an employee database with extension
numbers of more than three digits may be called
getlargeExt.

Example:

Statement stmt = con.createStatement () ;
stmt .execute ("CREATE PROCEDURE getLargeExt AS
SELECT * FROM Employees WHERE extension > 999")

You can create a stored procedure directly on your
database server. The SQL statements and methods you
use to create a stored procedure on a database server
depend on the database program you are using. You
for information.

Example:

WHERE extension > 999

should consult your database program's documentation

CREATE PROCEDURE getLargeExt AS SELECT * FROM Employees

9 q q -
included with your software to determine whether your
database program supports stored procedures.
CALL A STORED PROCEDURE
& Untitled - Notepad 2] x] 45 Untitled - Notepad =S & Untitled - Notepad MEE all Stored Procedure - Microsoft Internet Explorer
Eile  Edit Search Help Eille  Edit Search Help Eile  Edit Search Help J Fle Edt View Favorites Tools Help | §
ﬁ:ﬁg’ﬁ; = 22323 = 2:;23 = | Bk - = - D & | @search GFavortes sty | By S oml 2
<title>Call Stored Procedure{/title> {title>Call Stored Procedure{/title> <{title>Call Stored Procedure{/title> JAddress |@ http://127.0.0.1:8080/examples/stored.jsp j 6o HLmks »
</fhead> </head> </head>
—{<%@ page import="java.sql.*" %3| <%8 page import="java.sql.=" %> <%@ page import="java.sql.=" %> =l
<body> <body> <body> Employee Phone Numbers
<h2>Employee Phone Numbers<{/h2> <h2>Employee Phone Humbers</h2> <h2>Employee Phone Humbers</h2>
<table border="1"> <table border="1'> <table border="1"> |]D Number | Name |Extensiun
<tr><th>ID Mumber <th>Hame<{th>Extension</tr> <tr><th>ID Humber<{th>Hame<{th>Extension</tr> <tr><th>ID Humber <th>Hame{th>Extension</tr> | | |
789 Sandra |1212
<% <% <%
—Class.forName("sun.jdbc.odbc.JdbcOdbeDriver™); Class.forMame({"sun.jdbc.odbc.JdbcOdbeDriver'); Class.forHame{'"sun.jdbc.odbc.JdbcOdbeDriver™); |888 |Barry |7777
Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™); Connection con = DriverHanager.getConnection(”jdbc:odbc:nydatabase™); Connection con = DriverHanager.getConnection(”jdbc:odbc:mydatabase™); |444 |J0hanne |2222
alTabTeStatement cstm CallableStatement l:stmt|= l:lnn.|preparelcall("{r:all getLargeExtI}'l'ﬂ; CallableStatement|cstmt = con.prepareCall("{call getLargeExt}");
| [conm-close con.close(); ResultSet rs[= cstmt JexecuteQuery()];
%> %>
while (rs.next())
</table> <ftable>
</body> </body> out.print{"{tr><td>" + rs_getString{“employee_id"}) + "<{/td>"});
</html> <fhtml> out.print{"<td>” + rs.getString(“name”) + “{/td>");
out.print("<td>" + rs.getString(“extension™) + “{SEd></tr>");
con.close{);
%>
B |
=l =l :;;g:};§> | €] Done [ [ [BE Localintranet
= 1] Type the code that F To create the =3 Type = and the name E Between the braces, type A To create a Resultset 8 Type executeQuery(). i save the page with M The Web browser
creates the connection to  CallableStatement object of the Connection call followed by the name object to store the results LB Type the code that the .jsp extension and displays the results of
the database that contains that will allow you to call a stored | object followed by a dot. of the stored procedure you returned from the database, ype the code tha then display the JSP calling a stored procedure.

the stored procedure. procedure, type CallableStatement
followed by a name for the

CallableStatement object.

want to use.
—ﬂ Type prepareCall("{}").

uses the results of the

type ResultSet followed b
ype ResultSet tollowed by a stored procedure.

name for the ResultSet object.

= 7| Type = and the name of the

CallableStatement object
followed by dot.

page in a Web browser.




GET DATABASE INFORMATION

determine information about a database. Information
you can determine using the DatabaseMetaData
object includes a database program's configuration, the
features the database supports and information about
data stored in the database.

T he DatabaseMetaData object allows you to

To determine information about a database, you
first create a DatabaseMetaData object using the
getMetaData method of the Connection object
created when the connection was set up.

Once you create a DatabaseMetaData object, there
are several methods of the object that you can use to
determine specific information about the database to
which you are connected.

One common use of the DatabaseMetaData object

is to determine if a specific stored procedure exists on a
database server. Stored procedures allow you to perform
efficient queries on a database by storing and executing

the instructions for the queries on the database server

itself. You use the get Procedures method of the
DatabaseMetaData object to retrieve the names of
stored procedures available to the JSP page connected

to the database. Using three null values as the arguments
of the get Procedures method will retrieve a list of all
the available stored procedures.

The information returned from the database using the
DatabaseMetaData object is usually stored in a result set.
Once information has been retrieved from a database and
placed in a result set, you can retrieve the data from the
result set. For information about retrieving information

from a result set, see page 150.

Not all databases or database drivers will support all of

the methods available to the DatabaseMetaData object.
Typically, if a database or a database driver does not support
a method implemented by the DatabaseMetaData object,
an exception error will be generated. For information about
error handling, see page 174.

GET DATABASE INFORMATION

Eile Edit Search Help

i Untitled - Notepad E =

A Available Stored Procedures - Microsoft Internet Explorer ) - 1= x|

| Ele Edt View Favortss Took Help |

<html>

<head>

<title>Available Stored Procedures<{/title>
</head>

<%@ page import="java.sql.*" %>

<body>

<h2>Available Stored Procedures</h2>

<ul>

<%

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver™);

Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™);

I 1
DatabaseMetaData dbMeta | = con.getHMetaData();
ResultSet rs|= dbieta.getProcedures(null, null, nullﬂ;

[
while{rs._next())
out.print("<1i>" + rs.getString(3));

con.close{};
%>

<ful?
</body>
</html>

/\N"
—B To create a result
set, type ResultSet

followed by a name for
the ResultSet object.

1 Type = and the name
of the DatabaseMetaData
object followed by
.getProcedures(). Between
the parentheses, type the

—n To retrieve information
about the database to which a
connection has been created,
type DatabaseMetaData
followed by a name for the
DatabaseMetaData object.

= 2| Type = and the name of
the Connection object
followed by .getMetaData().

170

arguments for the method.

| «pack « = - @ [0 | @oeach [EFavaries (BHisoy Y- S EH B

| Address [&] htp://127.0.0.1:8080/examples/ getinformation j=p =] &to H Links »

=]
Available Stored Procedures

e getALL;1
e getBig:l
e getExt;1
e getLarge;l
e getNow;l

&) Done [ [ [ Intemet

B The Web browser

displays the result of
retrieving information
about a database.

E save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

COMMONLY USED METHODS OF THE DatabaseMetaData OBJECT

WORK WITH DATABASES

There are several methods of the DatabaseMetaData any of the following methods in your JSP code, you

object that you can use to determine information
about a database. For a complete list of the methods

to verify whether the program supports the method

supported by the DatabaseMetaData object, consult  you want to use.
the java.sql package documentation. Before using

should check your database program's documentation

boolean allProceduresAreCallable ()

Determines whether a user can call all the procedures returned
by the getProcedures method.

ResultSet getCatalogs ()

Returns the catalog names that the database contains.

Connection getConnection ()

Returns the ID of the connection that produced the
DatabaseMetaData object.

String getDatabaseProductName ()

Returns the name of the database program.

String getDatabaseProductVersion ()

Returns the version number of the database program.

String getDriverVersion ()

Returns the version number of the JDBC driver.

int getMaxColumnNameLength ()

Returns the maximum length allowed for column headings.

int getMaxConnections ()

Returns the maximum number of active connections the
database can support at one time.

int getMaxRowSize ()

Returns the maximum length allowed for a row.

int getMaxStatementLength ()

Returns the maximum length allowed for an SQL statement.

ResultSet getProcedures (String
catalog, String schemaPattern,
String procedureNamePattern)

Returns the stored procedures available in the database.

String getSQLKeywords ()

Returns a comma-separated list of all the SQL keywords from
the database.

ResultSet getTableTypes ()

Returns the table types available in the database.

String getUserName ()

Returns the user name used to access the database.

boolean

isReadOnly ()

Indicates whether the database is in read-only mode.

boolean

supportsBatchUpdates ()

Indicates whether the driver supports batch updates.

boolean

supportsMultipleResultSets ()

Indicates whether you can create multiple result sets at once.

boolean

supportsNonNullableColumns ()

Indicates whether you can specify that columns must
contain data.

boolean

supportsOuterdJoins ()

Indicates whether outer joins are supported.

boolean

supportsStoredProcedures ()

Indicates whether you can use stored procedures with
the database.

boolean

usesLocalFiles ()

Indicates whether the database stores tables in a local file.
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WORK WITH DATABASES

To use a JavaBean you created to access a database, you use

<pecity which column inthe databace you wan 10 accese. Te
pecify whic ; .

USING A JAVABEAN TO ACCESS A DATABASE U the appropriate getier method of the JovaBean ecuired o

retrieve the information.

A

ccessing a database from a JSP page requires large JavaBean to connect to the database. The constructor method
amounts of Java code. You can use a JavaBean to should also include the code to retrieve information from the
separate the code that performs this task from the database and store the information in a result set.
. <html> The first three names in the database are:
HTML code in the JSP page. L . . <head> 3
Retrieving information from a result set must be done using . . .
. . <jsp:useBean id="DbBean" scope="session" class="GetDbInfo" />
The code required to create a JavaBean that accesses a JavaBean properties. You can create a property and getter s o " e H James
e b " N <Jjsp:setProperty name="DbBean" property= />
database is similar to that used to access a database directly method for each column in the database you want to be </head> u Steve'n
from a JSP page. To retrieve information from a database, you made available through the JavaBean. For more information <body> B Marcia
must set up a connection to the database and then create a about getter methods, see page 128. You should declare the The first three names in the database are:
result set to store the retrieved information. ResultSet object and properties in the body of the class. <ul>
v : — - f initializati If you declare the object and properties elsewhere, such as ;;r (Rt X - 05 % < 3; x44)
tom;(c:-in tcl:ea € chons /r\uc or ;ne to otﬁerdogm Lﬂ' talization within a method of the class, the getter methods may not i o !
06 () LIS SRR, /) EeNSIAIETER i) 02 s s be able to access the result set or the properties. s
name as the class and is executed when the JavaBean is lis<jsp:getProperty name-"DbBean” property—'name’ /s</1is
instantiated. The constructor method for a JavaBean that When using a JavaBean to access a database, errors may o '
accesses a database may load the appropriate drivers and occur. You should ensure that the JavaBean includes try }
connect to the database. You use the Class.forName blocks and catch blocks to handle any errors. %>
statement to specify the name of the driver you want to load. </ul>
A Connection object in the constructor method allows the </body>
</html>
.
USING A JAVABEAN TO ACCESS A DATABASE
i Untitled - Notepad _ & 4 Untitled - Notepad & 4 Untitled - Notepad _|& i Untitled - Notepad _ &
Eile Edit Seach Help File  Edit Seach Help Ele Edit Seach Help Eile Edit Seach Help
import java.sql.=; import java.sql.=x; Class.forName("sun.jdbc.odbc.JdbcOdbcDriver™); try
y ¢
public class GetDbInfo| public class GetDbInfo catch{ClassHotFoundException e) Connection con =
{ { { DriverManager .getConnection(" jdbc:odbc:mydatabase™);
ResultSet rs; ResultSet rs; /*Code to handle error=/ Statement stmt = con.createStatement();
— String name; 3 rs = stmt.executeQuery{"SELECT * FROH Employees™);
)
public GetDbInfo() public GetDbInfo() try catch{SQLException e)
{ {
|I:lass.FurNamE("sun.jdhc.udh[:.th[:[ldh[:Drqur"); try |_ Connection con = /*Code to handle error*/
H { Drivertanager.getConnection("jdbc :odbc:mydatabase™); H
Class.forName({"sun.jdbc.odbc.JdbcOdbcDriver™); Statement stmt = con.createStatement(); H
! rs = stmt.executeQuery("SELECT = FROM Employees');
catch(ClassHotFoundException e) ¥ public String getHame({}
- { catch{SQLException e) 4
F+Code to handle error=/ { try
} /#Code to handle error=/ {
3 rs.next();
Connection con = 3 name = rs.getString(2);
Drivertanager.getConnection("jdbc:odbc:mydatabase™);
Statement stmt = con.createStatement(); public String getMame() catch{SQLException e)
rs = stmt.executeQuery{"SELECT * FROM Employees™);
¥ rs.next(); /=Code to handle error=/
name = rs.getString(2); H
H
return name; return name;
y y
; y

/W /V\T -
—l Type the code that imports El Type the code that —E Create a try block and a 7] Type the code that 1 Create a try block Type the code that [ Create a try block and a 12] Copy the compiled

the java.sqgl package and creates the constructor catch block that will handle any retrieves information and a catch block that creates the getter method catch block that will handle class file to the appropriate

creates a JavaBean class. method for the JavaBean. | exceptions that may be thrown from the database and will handle any exceptions that will retrieve information  any exceptions that may be directory on your Web
when loading the bridge driver. stores it in a result set. that may be thrown when from the record set and thrown while accessing the server.

A Type the code that declares a =4 Type the code that

. . . retrieving information return the value of a database.
ResultSet object and declares  loads the bridge driver. = 6 Type the code that creates g e M You can now use the
. , - from the database. property specified in step 2. e .
a property for each column in a Connection object that i save the file with the .java JavaBean to access a
the database you want to be specifies the location of the extension and then compile database in your JSP pages.
able to access from a JSP page. database you want to connect to. the source code for the file.
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