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(REE: The Complete Reference

ates informatigractically every J2EE applicationsaves, retrieves, and manipul

Mponent, Astoredin a database using webservices provided by a J2EE co
component supplies database access using Java data objects contained i

application programming, interface (APT). Java data objects have methods t n the
connection to a database management system (DBMS)and then transmit
(queries) to insert, retrieve, modify, or delete data stored in a database. MESSapos

The DBMSuses the same connection to send messages back to the J2EE
These messages contain rows of data requested by the J2EE componentor infor?Onent,
indicating the status of the query being processed by the DBMS. Additional Javaation

objects are usedto interact with data that is returned to the J2EE component by th da

Thisis the second of three chapters that focus on howto write a J2EE com © DBMS,

interact with a database. The previous chapter showed how to develop ad Ponenttoatabase sche
whichis the database design. This chapter showshowto useJava data objects to commen

ectto the DBMS, send queries to the DBMS, and manipulate data returned by the DBMS
The next chapter shows howto use SQL to write queries that interact with DBMS.

JDBe
hat Open a

 

[ae The Concept of JDBC —
There are manyindustrial-strength DBMSs commercially available in the market. These
include Oracle, DB2, Sybase, and manyother popular brands. The challenge Sun
Microsystems,Inc. faced in the late 1990s wasto develop a wayfor Java developers
to write high-level code that accessesall popular DBMSs.

Oneof the major obstacles for Sun Microsystems, Inc. to overcome wasa language
barrier. Each DBMSdefinedits own low-level way to interact with programsto access
data stored in its databases. This meant low-level code written to communicate with an

Oracle database might needto be rewritten to access a DB2 database.

Sun Microsystems, Inc. met the challenge in 1996 with the creation of the JDBC
driver and the JDBC API. Both werecreated outof necessity, because until then Java
wasn’t considered an industrial-strength programming language since Java was unable
to access DBMSs.

The JDBC driver developed by Sun Microsystems, Inc. wasn’t a driveratall. It wasa

specification that described the detail functionality of a JDBC driver. DBMS manufacturers

and third-party vendors were encouraged to build JDBC drivers that conformed to Sun

Microsystems,Inc.'s specifications. Thosefirms that built JDBC drivers for their products

could tap into the growing Java applications market.
The specifications required a JDBCdriverto be a translator that converted low-level

proprietary DBMSmessagesto low-level messages understood by the JDBC API, and
vice versa.

This meant Java programmerscoulduse high-level Java data objects definedin the

JDBC APIto write a routine that interacted with the DBMS.Java data objects convert

the routine into low-level messagesthat conform to the JDBC driver specification and

https://hemanthrajhemu.github.io
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send themto the JDBC drive t. Th ;
| |

messages that are understood © JDBC driver trans]
|

‘ ates the routine into low-level 1}
JDBC drivers creates by Datid Processed by the DBMS,S Manufacturers have to@ Open a connection betwe

i
Bt Translate low-love- i, the DBMS and the J2EE component.

:
ANsl¢ - uiva ent |

into messagesthat can be roeSQLstatements sent by the J2EE component ‘ssed by the DBMS.:
e JDBC Specification to the JDBC driver. | |

oO Return information suchaserror Messagesthat conf.
specification te the JDBC drive

onformsto the JDBCr.

vy@ Providetransaction mana
, EI

specification S€Mentroutines that conform to the JDBC
=

Return data that conformsto th

—
—
—

o
n
a
l
.

c
a
a

     

@ Close the connection between the DBMS and th
a

rave’philosophyofasEEfeeents database independent, which complements i: “ievery commercial DBMS, and h ependence, Today there are JDBC drivers for nearly ;
site (Www.sun.com)

e J2EE component.

 

 

 |_| JDBC Driver Types
JDBC driver specificationclassifies JDBC driversinto four groups. Each groupis referredto as a JDBC driver type and addreSS€s a Specific need for communicating with variousDBMSs. The JDBC driver typesare as follows:

Type 1 JDBC-to-ODBCDriver   driver specifications and an API. The JDBC-
ODBC Bridge,is used to translate DBMS calls between the JDBC specification andthe ODBCspecification. The JDBC-to-ODBCdriver receives messages from a J2EEcomponentthat conforms to the JDBC specification as discussed previouslyin this chapter.Those messagesare translated by the JDBC-to-ODBCdriverinto the ODBC messageformat, which is then translated into the message format understood by the DBMS.However, avoid using the JDBC/ODBC Bridge in a mission-critical application becausethe extra translation might negatively impact performance.

to-ODBCdriver, also called the JDBC/

https://hemanthrajhemu.github.io
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Type 2 Java/Native Code Driver

The Java/Native Codedriver uses Java classes to generate platform-specific code—th

is, code only understoodbya specific DBMS.The manufacturer of the DBMS Provides

boththe Java/ Native Codedriver and API classes so the J2EE componentcan generat,

the platform-specific code. The obvious disadvantage of using a Java/Native Code °

driveris the loss of some portability of code. The API classesfor the Java/Native

Codedriver probably won't work with another manufacturer’s DBMS.

Type 3 JDBC Driver

< The Type 3 JDBC driver, also referred to as the Java Protocol, is the most common]

used JDBC driver. The Type 3 JDBC driver converts SQL queries into JOBC-formatteg

statements. The JDBC-formatted statements are translated into the format required by

the DBMS.

Type 4 JDBC Driver .

Type 4 JDBC driveris also knownasthe Type 4 database protocol. This driveris similar

to the Type 3 JDBC driver except SQL queriesare translated into the format required by

the DBMS.SQL queries do not need to be converted to JDBC-formatted systems. This

is the fastest way to communicate SQLqueries to the DBMS.

 

|__| JDBC Packages
The JDBC APIis contained in two packages. Thefirst packageis called java.sql

and contains core Java data objects of the JDBC API. Theseinclude Java data objects

that provide the basics for connectingto the DBMSandinteracting with data stored in

the DBMS. java. sq]is part of the J2SE.

The other package that contains the JDBC API is javax.sql, which extends

java.sql andis in the J2EE. Included in the javax. sql packageare Java data objects

that interact with Java Naming andDirectory Interface (JNDI) and Java data objects that

manage connection pooling, amongother advanced JDBCfeatures.

 

|__| A Brief Overview of the JDBC Process
Although each J2EE componentis different, J2EE componentsuse a similar process for

interacting with a DBMS.This processis dividedinto five routines. These include:

® Loading the JDBC driver

B® Connecting to the DBMS

@ Creating and executing a statement

@ Processing data returned by the DBMS

@ Terminating the connection with the DBMS https://hemanthrajhemu.github.io
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It is sometimes better to petbefore delving intothe details osections of this chapter providedetailed discussionof e

" 8eneral understf anding of how the process workscachroutine of the process, Therefore, the next few

ach r tine Wyviewof the process and each routine, A more
oe POUUNE is Provided later in this chapter,

roading the JDBC Driver
The JDBC driver mustbe loaded before the J2RE component can connect to the DBMS. TheClass.forName() methodis used to loadthe JDBC driver. Suppose a developer wants
-ae fooersie oa a J2EE componentthat interacts with Microsoft Access onthe deve oper i 4 te developer must Write a routine that loads the JDBC/ODBCBridgedrivercalle sunjdbc.odbeJdbcOdbeDriver, Thedriveris loaded bycalling theClass.forName() method and Passingit the nameofthe driver, as shownin the followingcode segment:

c
r
a
t
e

—
—

~  

“
e
e
m
g
e
p
P
e
g

b
e
t
e
l| Class. forName( "Sun. jdbc. odbc . JdbeOdbeDriver*) ;

Connect to the DBMS

e
S

a
e
e

F
: .

=
e
e  

The DriverManager.getConnection() methodis passed the URLofthe database, andthe user ID and passwordif required b: y the DBMS.The URLis a String object thatcontains the driver nameand the nameof the databasethatis being accessed by theJ2EE component.
The DriverManager.getConnection () method returns a Connection interfacethat is used throughoutthe processto reference the database. The java.sql.Connectioninterface is another memberofthe java.sql package that manages communicationbetweenthe driver and the J2EE component.Itis the java.sql.Connection interface thatsends statements to the DBMSfor processing.Listing 6-1 illustrates the use of theDriverManager.getConnection() methodto load the JDBC/ODBCBridge and connectto the CustomerInformationdatabase.  |Usting 6-1 String url = "jdbc: odbe:CustomerInformation";

Open a String userID = "jim";
~~ String password = "keogh";
Sscea. Statement DataRequest;

private Connection Db;

try {

Class.forName( "sun.jdbc.odbc.JdbcOdbcDriver") ;
Db = DriverManager.getConnection(url,userID, password);

}   https://hemanthrajhemu.github.io
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Create and Execute a SQL Statement

Listing 6-2

Retrievesall

the rows

| from the

Customers

table,

ris loaded and connection is successfully Made

DBMS,is to send a SQL query to the DBM with

ries of SQL commandsthatdirect the DBae™
t

a to the J2EE component. You'll learn ho ,wt0

The Connect.createStatement() methodis used to create a Statementobject,

Statementobject is then used to execute a query and return a ResultSet object

contains the response fromthe DBMS, which is usually one or more rowsofinfo

requested by the J2EE component. ,

' Typically, the oe is nccigned to a String object, which is passedto the Statemeny

object’s executeQuery() method, whichisillustrated in the next code segment, Once

the ResultSet is received from the DBMS,theclose() methodis called to terminate the

statement. Listing 6-2 retrieves all the rows and columns from the Customerstable,

The next step, after the JDBC drive

a particular database managed by the

processing. A SQLquery consists of ase

do something such as to return rows of dat

write queries in the next chapter.

e

that
TMation

Statement DataRequest;

ResultSet Results;

try {
_ String query =

DataRequest =

DataRequest = Db.createStatement ();

Results = DataRequest.executeQuery
(query);

DataRequest.close(); .

“SELECT * FROM Customers";

Database.createSt
atement();

Process Data Returned by the DBMS

The java.sql.ResultSet object is assignedthe results received from the DBMSafterthe

query is processed. The java.sql.ResultSet object consists of methodsusedtointeract

with datathatis returned by the DBMSto the J2EE component.

Later in this chapter you'll learn the details of using the java.sql.ResultSet object.

However, the following codeis an abbreviated example that gives you a preview ofa

commonly used routine used to extract data returned by the DBMS.Error-catching

code is purposely removed from this examplein order to minimize codeclutter. You'll

find the completed versionofthis routinelater in this chapter and throughoutChapter 7.

AssumeforListing 6-3 that a J2EE component requested customers’first names and

last names from

a

table. The result returned by the DBMSis already assigned to the

ResultSet object called Results. Thefirst time that the next() method of the ResultSet is

called, the ResultSet pointer is positioned atthe first row in the ResultSet and returns 4

boolean valuethatif false indicates that no rowsare presentin the ResultSet. The if

—in Listing 6-3 traps this condition anddisplays the “End of data” message 0"

the screen.

https://hemanthrajhemu.github.io
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I lowever, 4 true value returned § lis present in the ResultSet, Which sai ‘ angetString() method of the hokiResultSecolumnin the current row of the Re
passedthe nameofthe column in¢]

xt() method me
es the code to ¢t objectis used to c

ans at least one row of data
nter the do,.,while loop. The
Opy t Q ifiedsUllSet to py the value ofa specifie

‘aR a String object. The getString() method is
the getString() method returns the yal esultSet whose content needsto be copied, andhaan from th ‘fieYou could also pass the numb ‘t “Specified column.passing the column number Homanofietmto the getString() method instead ofin the SELECTstate OO only if the lumns are specifically namedment; otherwise co P Y: * YOu cannotcolumnsappearin the ResultSet, especially ieee sure of the order in which the
since the table was created and seIn Listing 6-3, thefirst colu

ns a false, whiResultSet. which me

ResultSet Results;

String FirstName;
String LastName;
String printrow;

boolean Records = Results.next();
if (!Records ) {

System.out.print1n( "No data returned") ;
return;

}

else

{

do {

FirstName = Results.getString (FirstName)
LastName = Results.getString (LastName) ;
printrow =

.
é

FirstName +" " 4 LastName;
System.out.println(printrow);

} while ( Results.next() );

}

Terminate the Connection to the DBMS
The connection to the DBMS is terminated by using the close() method of the Connection
object once the J2EE componentis finished accessing theDBMS.The close() method
throws an exceptionif a problem is encountered when disengaging the DBMS.You'll
learn how to handlethis exception later in this chapter. The following is an example of
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calling the close() method. Althoughclosing the database scene automaticaly

closes the ResultSet, it is better to close the ResultSet explicitly beforeclos

 

Ng the
connection.

Db.close();

___| Database Connection
AJ2EE componentdoesnotdirectly connectto a DBMS. Instead, the J2EE Component
connects with the JDBCdriverthatis associated with the DBMS. However, before

this connection is made, the JDBC driver must be loaded andregistered with the

DriverManager as mentioned previously in this chapter.

The purposeofloading andregistering the JDBC driver is to bring the JDBC driver

into the Java Virtual Machine (JVM). The JDBC driver aS automatically registered with

the DriverManageroncethe JDBCdriveris loaded andis therefore available to the JVM

and can be used by J2EE components.

The Class.forName() method,asillustrated in Listing 6-4, is used to load the JDBc

driver. In this example, the JDBC/ODBCBridgeis the driver that is being loaded, You

can replace the JDBC/ODBC Bridge with the appropriate JDBC driver for the DBMS

being usedin your J2EE application.

The Class.forName() method throws a ClassNotFoundExceptionif an erroroccurs

whenloading the JDBC driver. Errors are trapped using the catch{} block wheneverthe

JDBCdriver is being loaded.

Listing 6-4 try {

Load the [| Class.forName( “sun.jdbc.odbc.JdbcOdbcDriver");

driver and | }
catch any | } catch (ClassNotFoundException error) {

System.err.println("Unable to load the JDBC/ODBC bridge.“ + error.getMessage());

System.exit (1);
exceptions |

that might be |_
thrown during |
the process. .

 

}

The Connection
After the JDBC driver is successfully loaded and registered, the J2EE component must

connect to the database. The database mustbe associated with the JDBC driver, which

is usually performedbyeither the database administrator or the systems administrator.

Somestudents whoare learning JDBC programming prefer to use Microsoft Access a5

the DBMSbecause the DBMSis usually available on the student’s local computer. The

“Associating the JDOBC/ODBC Bridge with the Database” section shows how to associate

the JOBC/ODBCBridge with a Microsoft Access database.

  https://hemanthrajhemu.github.io
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The data sourcethat the
format. The URURL XL consi € parts, These areB jdbe which indicates that the

BH <subprotocols
B <subname>

JDBC comPonent will connectto is defined using, theSts of thre

JDBC protocolis to be usedto read the URL.Whichis the JDBC driver name.
Whichjs the name of the database.

The connection to the database is established by using oneof three getConnection() 5
methodsof the DriverManager object. The getConnection() method requests access tothe database from the DBMS. tis up to the DBMS to grantorreject access. A Connection
object is returned bythe getConne 

 

ne!
; |ction() methodif accessis granted; otherwise, the agetConnection() method throws a SQLException.

2
Sometimes the DBMS Stants access to a database to anyone.In this case, the J2EE  Scomponentuses the SetConnection(String url) method. One parameteris passedto the 4method because the DBMS only n  

   

   

    

usting 6-5 String url = "Jdbc:odbe: customerInformation"; —connecting sialic DataRequest;
toa Connection Db;

database try {
using only Class.forName( "sun.jdbc. odbc . JdbcOdbeDriver") ;the URL. Db = DriverManager .getConnection(url) ;

}
catch (ClassNotFoundException error) {

System.err.print1n("Unable to load the JDBC/ODBC bridge." + error) ;System.exit(1);

}

catch (SQLException error) {
System.err.println("Cannot connect to the database." + error);System.exit (2);

}

Other databaseslimit access to authorized users and require the J2EE to supply auser ID and passwordwith the requestto access the database. In this case, the J2EE
componentuses the getConnection(Stringurl, String user, String password) method
as illustrated in Listing 6-6.

Usting 6-6 String url = "jdbc:odbec :CustomerInformation";
Connecting String userID = "jim";

toa String password = "keogh';
database Statement DataRequest;

using Connection Db;
a user

ID and try { ” jdbc .odbe .JdbcOdbcDriver") ;password. Class. forName( "sun.jdbc.o :

7

eeds the database identified. This is shown in Listing6-5. e
r

     https://hemanthrajhemu.github.io
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{

i

|

|

|

assword);

ction (url, userIDyP

Db = priverNanage
r .getconne

)
catch (C]

: system.err.print1n

error) | he JDBC/ODBC pridge." + error):. sion
assNotFoundExcept ble to load t

("Una

system.exit (1):

,

catch (SQLException error)

system.err.prin
tin("C

system, exit (2);

{
ann

se." + error);
nnect to the database.

ot co

ires i i i ID andres information besides a user ID

There might be occasions when a DBMSnaae This additional informationi

passwordbefore the DBMSFansoested with a Properties object, which is

ferred to as properties and must De

“Typi erties used to access ont

aeiuare defined by the DBMS manufacturer. ivenieeutnect|ma

‘aFileln utStream object to open the file and then uses the 78 nated/an Kiet co

method fo copy the properties into a Properties object. This is illus 3 on sting ;

Notice thatthe third version of the getConnection() method passes e Prop

object and the URL as parametersto the getConnection() method.

Listing 6-7 Connection Db;

Using Properties props = new Properties ();

properties try { | _

to connect FileInputStream propFileStream = new fileInputStream("DBProps.txt";);
to the

props. load(propFileStream);

}

catch(IOException err) {

System.err.print("Error loading propFile: ");
System.err.println (err.getMessage());
System.exit(1);

i)

try {

Class. forName( "sun. jdbc. odbc .JdbcOdbeDriver") ;
|Db = DriverManager.getConnection

(url, Props);
|}

catch (ClassNotFoundException error) {
System.err.print1n("unable to
System.exit (2);

database,

load the JDBC/ODEC bridge," + error) ;
)

catch (SQLException error) {
System.err.println(*Canno t connect to the database.»System.exit (3);

.

+ error);

https://hemanthrajhemu.github.io



ye

 §
Chapter 6; JDBC Objects

TimeOut
Competition to use the same database is a common occurrencein the J2EE environment

and can lead to performance degradation ofa J2EE application. For example, a J2E
application that needs database access requests service from an appropriate J2EE

component. In turn, the J2EE component attempts to connect to the database.

However, the DBMS maynotrespond quickly for a number of reasons, which might
include that database connectionsare not available. Rather than waitfor a delayed

response from the DBMS,the J2EE componentcanset a timeoutperiod after which the

DriverManagerwill cease to attempt to connectto the database.

The public static void DriverManager.setLoginTimeout(int seconds) method can be

used by the J2EE componentto establish the maximum time the DriverManager waits

for a response from a DBMSbeforetiming out.

Likewise, the public static int DriverManager.getLoginTimeout() method is used to

retrieve fromthe DriverManager the maximumtime the DriverManageris set to wait

until it times out. The DriverManager.getLoginTimeout() method returns an int that

represents seconds.

is
m

y
S

2
3

 

 

(_|Associating the JDBC/ODBCBridge
with the Database
You use the ODBC Data Source Administratorto create the association between the

database and the JOBC/ODBCbridge. Here’s whatyou needto do:

1. Select Start | Settings, and then the Control Panel.

2. Select ODBC 32 to display the ODBC Data Source Administrator.

3. Add a newuserbyselecting the Add button.

4. Select the driver then select Finish. Use the Microsoft Access Driver if you are

using Microsoft Access; otherwise,select the driver for the DBMS that you are

using. If you don’t find the driver for your DBMS onthelist, you'll need to install

the driver. Contact the manufacturer of the DBMS for moreinformation on how

to obtain the driver.

5, Enter the nameofthe database as the Data Source namein the ODBC Microsoft

Access Setup dialog box. This is the namethatwill be used within your Java

database program to connectto the DBMS.

6. Enter a description for the data source.This is optional, butwill be a reminder

of the kind of data thatis stored in the database.

7. Click the Select button. You'll be prompted to browse the directory of each hard

drive connected to your computerin orderto define the direct path to the

database. Click OK once youlocate the database, and the directory path and

the nameofthe database will be displayed in the ODBC Microsoft Access Setup

dialog box.
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8. Since this is your database, youcan determineif a login name and passwordjg
requiredto access the database,

9, If so, thenclick the Advanced button to display the Set Advanced Options

dialog box. This dialog boxis used to assign a login name,also referred to as
a user ID, and a passwordto the database. Select OK.If not, then skip this step,

10. When the ODBC Microsoft Access Setup dialog box appears, select OK.

11. Select OK to close the ODBC Data Source Administrator dialog box. «

Ay Connection Pool

Connecting to a database is performed on a per-client basis. That is, each client must
openits own connection to a database and the connection cannotbe shared with
unrelated clients, which is a serous drawbackin the J2EE environment.

For example,a client that needs to frequently interact with a database musteither
open a connection and leave the connection open during processing, or openor close
and reconnect each timethe client needs to access the database.

Leaving a connection open might prevent anotherclient from accessing the database
should the DBMShaveavailable a limited numberof connections. Connecting and
reconnecting is simply time-consuming and causes performance degradation.

Therelease of the JDBC 2.1 Standard Extension API introduced connection pooling
to address the problem. A connection poolis a collection of database connections that
are opened once and loaded into memory so these connections can be reused without
having to reconnect to the DBMS.

Clients use the DataSourceinterface to interact with the connection pool. The
connection poolitself is implemented by the application server, which hides from
the client details on how the connection pool is maintained.

There are two types of connections madeto the database. Thefirst is the physical
connection, which is madebythe application server using PooledConnection objects.
PooledConnection objects are cached and reused.

Theothertype of connection is the logical connection. A logical connection is made
by a client calling the DataSource.getConnection() method, which connects to
a PooledConnection object that already has a physical connection to the database.

Listing 6-8 illustrates how to access a connection from a connection pool. A connection
poolis accessible by using the Java Naming andDirectory Interface (JNDI), which you'll
learn about in Chapter 16. JNDI provides a uniform wayto find and access naming and
directory services independentof any specific namingor directory service.

First a J2EE componentmustobtain a handle to the JNDI context, whichis illustrated

in the first statement in this code segment. Next, the JNDI lookup() methodis called

andis passed the nameof the connection pool, which returns the DataSource object
called pool in this example. The getConnection() method of the DataSource object is
thencalled, asillustrated earlier in this chapter. The getConnection() returnsthe logical
connection to the database, whichis used by the J2EE componentto accessthe database.

  https://hemanthrajhemu.github.io
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t
The close() method of the DataSource object is called once when the J2EEoT

is finished accessingthe database, The close() method closes the logical connection ‘

the database and not the physical database connection. This meansthat the sam
physical connection can be used by the next J2EE componentthat needs access to

the database.

Context ctext = new InitialContext ();
DataSource pool = (DataSource)

ctext . lookup("java:comp/env/jdbce/pool");

Connection db = pool.getConnection();
// Place code to interact with the database here
dadb.close();

Er
td
y

 

 

|__| Statement Objects
Once a connection to the databaseis opened, the J2EE componentcreates and sends a
queryto access data contained in the database. The query is written using SQL, which
you'll learn aboutin the next chapter.

Oneof three types of Statement objects is used to execute the query. These objects
are Statement, which executes a query immediately; PreparedStatement, whichis used
to execute a compiled query; and CallableStatement, which is used to execute store

procedures.

The Statement Object
The Statementobject is used whenever a J2EE componentneedsto immediately execute
a query withoutfirst having the query compiled. The Statement object contains the
executeQuery() method, which is passed the query as an argument. The query is then
transmitted to the DBMSfor processing.

The executeQuery() method returns one ResultSet object that contains rows, columns,
and metadata that represent data requested by query. The ResultSet object also contains
methodsthat are used to manipulate data in the ResultSet, which you'll learn about
later in this chapter.

The execute() method of the Statementobject is used when there may be multiple
results returned. A third commonly used methodof the Statementobjectis the
executeUpdate() method. The executeUpdate() methodis used to execute queries that
contain UPDATE and DELETE SQLstatements, which changes values in a row and
removes a row respectively. The executeUpdate() methodreturns an integer indicating
the numberof rowsthat were updatedby the query. The executeUpdate() is used to
INSERT, UPDATE, DELETE,and DDLstatements.

Listing 6-9 is an enhancedversionofListing 6-2, used previously in this chapter to
illustrate how to open a database connection. The enhancements areto create a query,
execute the query, and return a ResultSet.

7
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TWonewobjects are declaredin Listing 6-9: a Statement object called DataRequest

and a ResultSet object called Results. In the secondtry[ } block, the query is A8signedto

the String object query. The query requests the DBMStoreturn all the rowsfromthe

Customer table of the CustomerInformation database. .

Next, the createStatement() method of the Connection objectis called to return

a Statement object. The executeQuery() methodof the Statementobjectis passed the
queryandretumsa ResultSet object that contains data returned by the DBMS, Finally,
the close() methodof the Statementobject is called to close the statement.

Theclose() methodcloses all instances of the ResultSet object returned by the

Statement, Failure tocall the close() method might cause resources used by the Statement

object to remain unavailable to other J2EE components until the garbage routine js
automatically run. Java statements used to manipulate the ResultSet is placed between
the call to the executeQuery() method and the close() method.

The executeQuery() method throws an SQLException should an error occur during

the processingof the query. For example, the query may contain syntax not understood
bythe DBMS.In this case, the DBMSreturns a SQLerror messagethat is passed alongto
the J2EE componentbythe executeQuery() method.

 Usting 6-9 String url = "jdbc:odbc:CustomerInformation";

Using the String userID = "jim";

Statement String password = "keogh";
object to Statement DataRequest;

expcute ResultSet Results;

Saevery. Connection Db;

try {

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

Db = DriverManager.getConnection (url, userID, password) ;

}

catch (ClassNotFoundException error) {

System.err.println("Unable to load the JDBC/ODBC bridge." + error);
System.exit(1);

 
catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);
System.exit (2);

}

try {

String query = “SELECT * FROM Customers";

DataRequest = Db.createStatement();

Results = DataRequest.executeQuery (query);

//Place code here to interact with the ResultSet
DataRequest.close();

}

catch ( SQLException error ){

System.err.println("SQL error." + error);
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System.exit(3);

)

Db.close();

Listing 6-10 illustrates how to use the executeUpdate() methodof the Statement
object. You'll notice that Listing 6-10 is nearly identical to Listing 6-9. However, the
queryupdatesa valuein the database rather than requesting thatdata be returned to
the J2EE component.You'll learn more about how to write queries to update values in a
database in the next chapter,

Three changes are madeto Listing 6-9 to illustrate the executeUpdate() method of
the Statement object. First, the declaration ofthe ResultSet objectis replaced with the
declaration of an int called rowsUpdated.

Next, the query is changed. The SQL UPDATE commanddirects the DBMS to
update the Customerstable of the CustomerInformation database. The valueofthe
PAID column of the Customerstable is changed to ‘Y’if the value of the BALANCE
column is zero.

Finally, the executeUpdate() method replaces the executeQuery() method andis
passed the query. The numberofrowsthatare updated bythe query is returned to the
executeUpdate() method by the DBMSandis then assigned to the rowsUpdatedint,
which can be used for many purposeswithin the J2EE componentsuch as sending
a confirmation notice to the J2EE application that requested database access.

String url = "jdbe: odbe:CustomerInformation";
String userID = "jim";

String password = "keogh";

Statement DataRequest;

Connection Db;

int rowsUpdated;

try {

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

Db = DriverManager.getConnection(url, userID, password);

}

catch (ClassNotFoundException error) {

System.err.println("Unable to load the JDBC/ODBC bridge." + error);
System.exit(1);

}

catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);
System.exit (2); |

)

try {

String query = "UPDATE Customers SET PAID='Y' WHERE BALANCE = '0';
DataRequest = Db.createStatement();

rowsUpdated = DataRequest.executeUpdate (query);

DataRequest.close();
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)

catch ( SQLException error

)

{

Syatem.,err.printin("SQL error. “ + error);

System.exit (3);

)

Db.close();

PreparedStatement Object
ASQL query must be compiled before the DBMSprocesses the query. Compiling occurs

after one of the Statement object’s execution methodsis called. Compiling a query is an

overheadthatis acceptableif the query is called once. However, the compiling process

can become an expensive overheadif the query is executed several times by the same

instance of the J2EE component during the samesession.
ASQLquery can be precompiled and executed by using the PreparedStatementobject.

In this case, the query is constructed similar to queries that wereillustrated previouslyin

the chapter. However, a question markis used as a placeholderfor a valuethatis inserted

into the query after the query is compiled.It is this value that changeseachtimethe
query is executed.

Listing 6-11 illustrates how to use the PreparedStatementobject. Listing 6-11 is
very similarto Listing 6-9 in the Statementobject that returned information from the
Customerstable.

However, the query directs the DBMStoreturn all customer information wherethe
customer numberequals the customer numberspecified in the query. Noticethatthat
query has a question mark asthe value of the customer number. The question mark

is a placeholderfor the value of the customer numberthatwill be inserted into the
precompiled query later in the code.

The preparedStatement() method of the Connection objectis called to return the
PreparedStatementobject. The preparedStatement() method is passed the query, which
is then precompiled.

The setxxx() method of the PreparedStatementobject is used to replace the question
mark with the value passedto the setxxx() method. There are a numberof setxxx() methods
available in the PreparedStatementobject, each of which specifies the data type of the
valuethat is being passed to the setxxx() method (see the “Data Types”sectionlaterin
this chapter). In Listing 6-11, the setString() method is used because the customer number
is being passed asa string.

The setxxx() requires two parameters. Thefirst parameteris an integerthat identifies
the position of the question mark placeholder and the second parameteris the value
that replaces the question mark placeholder.In Listing 6-11, thefirst question mark
placeholderis replaced with the value of the second parameter.

Next, the executeQuery() method of the PreparedStatementobjectis called. The
executeQuery() statement doesn’t require a parameter becausethe query thatis to
be executedis already associated with the PreparedStatement object.
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The advantageofusing the PreparedStatement object is that the query is precompiled
once and the setxxx() methodcalled as needed to change the specified values of the

query Without having to recompile the query. The PreparedStatementobjectalso has an
execute() method and an executeUpdate() method,as describedin the previoussection. )

The precompiling is performed by the DBMSandis referred to as “late binding.’
When the DBMSreceives the request, the DBMS attempts to match the query to a
previously compiled query. If found, then parameters passedto the query using the
setxxx() methods are bound andthe query is executed.If not found, then the query is
compiled and retained by the DBMSforlater use.

The JDBC driverpasses two parameters to the DBMS. One parameteris the query
and the otheris an array oflate binding variables, Both binding and compilingis
performed by the DBMS.The late bindingis not associated with the specific object or
code block where the preparedStatmenet() is declared.

String url = "jdbc:odbe:CustomerInformation";
String userID = "jim";

String password = "keogh";

ResultSet Results;

Connection Db;

try {

Class.forName( "sun.jdbc.odbc.JdbcOdbeDriver");
Db = DriverManager.getConnection (url, userID, password);

}

catch (ClassNotFoundException error) {

System.err.println("Unable to load the JDBC/ODBC bridge." + error);

System.exit(1);

catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);
System.exit(2);

try {

String query = "SELECT * FROM Customers WHERE CustNumber = ?";

PreparedStatement pstatement = Db.preparedStatement(query);

pstatement.setString(1, "123");

Results = pstatement.executeQuery ();

//Place code here to interact with the ResultSet

pstatement.close();

}

catch ( SQLException error {

System.err.println("SQL error." + error);

System.exit (3);

}

Db.close();
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CallableStatement dtocall a stored procedure from within a J2EE.

 

Usting 6-12

Calling a

Stored
Procedure.

The CallableStatement object is use {is identified by a unique name. The
object. A stored procedure is a block of code and Is

: an be written in PL/S
type andstyle of code depends on the DMBS——,ae nrocedure is onae

Transact-SQL, C, or another programming, language.

by invoking the nameof the stored Peetypes sepiranetere fen calling a tones

The CallableStatement object uses three 5

sedan These parameters are IN, OUT, and INOUT. The IN parametercontains any

data that needs to be passed to the nairereewhose valueis assigned using
aby sthod as described in the previo . .

ms TheOtiliemanels containsthe value returned bythe*ed Peedaanifa2
The OUT parameter must beregistered usingthe registerOut \othod method and
thenislater retrieved by the J2EE componentusing the getxxx() uh 2 at

The INOUT parameteris a single parameterthatis used to bo eed ormation
to the stored procedureandretrieve information from a stored procedureusingthe
techniques described in the previous two paragraphs.

Listing 6-12illustrates howto call a stored procedure and retrieve a value returned
bythe stored procedure.Listing 6-12 is similar to otherlistings usedin this chapter, but
has been modified slightly to call a stored procedure.

Thefirst statementin the second try{} block creates a query that calls the stored
procedure LastOrderNumber,whichretrieves the most recently used order number.
The stored procedure requires one parameterthatis represented by a question mark
placeholder. This parameter is an OUT parameterthatwill contain thelast order number
followingthe execution of the stored procedure.

Next, the preparedCall() method of the Connection objectis called andis Passed
the query. This methodreturns a CallableStatement object, whichis called cstatement,
Since an OUT parameteris used by the stored procedure, the parameter must beregistered using the registerOutParameter() of the CallableStatementobject.The registerOutParameter() method requires two parameters. Thefirst parameterisan integer that represents the numberof the parameter, which is 1—meaningthefirst

valueofthe specifie a
order number, ( procedure, which in this exampleis the last

String url = “jdbc: odb: ¢:CustomerInformation=.i String userIp = "jim";
ren"
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|String passworg - "keogh*
String lastOrderNumber,
Connection Db;
try (

Class, forName( . Sun. jdbe,Db = DriverManag
aa

dbcodbep 4 ")s’
®¥.getConnect io errs. eN(url, user1D, password);catch (ClassNotFoundEx

System.err. print
System.exit(1);

ception error) {
In("

|

("Unable to load the JDBC/oDBC bridge.* + error);

catch (SQLException error)
System.err print]. n("Cann
rtd “exit (2), Ot connect to the database." 4 error);

{

try {

Stri ="
umb:

Sai = "{ CALL LastOrderNumber (?)}*;ableStatement Ccstatement = Db.prepareCall (query);cstatement .registerOutParameter
7

1, . .cstatement .execute(); Types. VARCHAR);

SsPa

a

:
HH

 

lastOrderNumber = csta ‘= t : :cstatement .close(); ment .getString (1)
}

catch ( SQLException error ){
System.err.printin("

SQL error," 4+ error);System.exit(3);
}

Db.close();

 
   

 
ResultSet
As you'll rememberfrom previoussections in this chapter, a query is used to update,delete, and retrieve informationstored in a database. The executeQuery() methodisused to send the query to the DBMSfor processing andreturns a ResultSet object thatcontains data that was requested by the query.

The ResultSet object contains methodsthat are used to copy datafrom the ResultSetinto a Java collection object or variable for further processing. Data in a ResultSet object
is logically organized intoa virtualtable consisting of rows and columns.In addition to
data, the ResultSet object also contains metadata such as column names, column size,
and column data type.

The ResultSet usesa virtual cursorto point to a row ofthe virtual table. A J2EE
component must movethevirtual cursorto each row andthen use other methods of
the ResultSet object to interact with the data stored in columns ofthat row.

Thevirtual cursor is positioned abovethefirst row of data when the ResultSetis
returned by the executeQuery() method. This means that the virtual cursor must be  
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Listing 6-13 String url = “Jdbe:odbe:c
Reading String userIp « "Jim";

data

from the
ResultSet.

ference

oe neal?) method retuine a bola

Ih ed dndicating, hat ne
‘ I,oe pert() metho any (aloe y eoturl. ihTTa jae, a booleythe ;moved ti ww clata: other

Peontalttrue if the now ee , Gel hod In used ta copy data. Wis ve thin
more rowsexist in) a Ke mains toa 1OW, the Ke Ted previously bry (aden Napter,

. 1 Vay ' fi (ietsOnce the virtuale vaphable, AE a ethod ts useaffection, abject, 0 " ror example, the yetiitriiy( meth 7 Ith ised
’ ' ’ , ) ‘

vaata tl PRenultSet Phe data type of the pebood) method
olan oF tt wiltset

nthe Resulboet apes
awthe column | hich joan integer (hat represents the‘ter, W

Miata tor example, eto In(1) copies the dataChiltity

fromthe rowove

thegets) method

to copy String data fronya

must be the same daha type as! we

The etyrr() method requires ¢

numberof the column that soniaing

roTe pear 7 he tse in the order In which column names appeared In

Columns appear ih ‘ ‘un Le AER? vlad
clownST |

acis EETCe om fi tN ime, Customer! aatName PRO
M Customer, This

statement: SELECT Sie
aun ame, eaantese

r

querydirects the DBMS tore
Te iwo columns, The con |

: ving customer last names, Therefore, petString(1)
first names andthe second column contains cust
irst names ¢

returns data in the customer firstnamecolumn of the current row In the ResultSet,

Reading me Rosalie ad values from 4 ResultSet intoListing 6-13 illustrates a commonly used routineto read va ues rom ie mt "

variables that canlater befurther aaa by is J2EE component, Listing 6-1

a vious code segments in this chapter,

iaceakener eonnetion is madeto the database, a query is defined in the second

try{] block to retrievethefirst nameand last name of customers from the Customers

table of the CustomerInformation database,

Thenext() methodof the ResultSet is called to movethe virtual pointer to the first

rowin the ResultSet.If there is data in that row, the next() returns a true, which is assigned
the boolean variable Records,If there isn’t any data in that row, Records is assigned a
false value. A false valueis trappedby the if statement where the “End of data” Message
is displayed and the programterminates,

A true value causes the programtoenter the do...while in the third try{| block where
the getString() methodis called to retrieve values in the first and second columnsof theResultSet, which correspondstothefirst name andlast name. These valuesare assignedto their correspondingString object, whichis then concatenated andassigned theprintrow String object and printedonthescreen,

The next() methodis called in the while statement to move the virtual cursor to thenext row in the ResultSet and determineif there is data in that row. If so statementswithin the do...while loopare executed again. If not, the program breaks out of thelook and executes the close() st. ‘ Se() statementto close the ateme aa ia amA] -previously in this chapter, te Statement object, as is discussed

ustomerInformation";
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String password « "keogh:,
String printrow;
String FirstName;
String LastName;
Statement DataRequest;
ResultSet Results;
Connection Db;
try {
See “Sun. jdbe. odbe .JdbcOdbeDriver*);r verManager.getConnection (url, user1D, password);

catch (ClassNotFoundException error) {System.err.printin(*— Unable to loa “ ;System.exit (1); d the JDEC/ODRC bridge." + error);

catch (SQLException error) {
Systen.err.pri sY err.printin(*Cannot connect to the database." 4 error);System.exit(2);

 

try {

String query = "SELECT FirstName,LastName FROM Customers";
DataRequest = Db.createStatement ();
Results = DataRequest .executeQuery (query);

}

catch ( SQLException error y{
System.err.println("SOL error." + error);
System.exit(3);

|}

boolean Records = Results.next();
|

if (!Records ) {

System.out.println("No data returned");

System.exit(4);

}

try {

do {

FirstName = Results.getString

LastName = Results.getString

‘

~
a

N
r

—
-

~
~

printrow = FirstName + * * + LastName;

System.out.println(printrow);

} while (Results.next() );

DataRequest.close();

}

catch (SQLException error ) {

System.err.println("Data display error." + error);

System.exit(5);
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Scrollable ResultSet

Until the releaseofthe JOBE eee

ResultSet object, But today the virtual cUurs0 :-

ata specific row. The JDBC2.1 API also enables |

P
: j IS.

. ‘
.

of rows to return fromthe DI N cat object that are used to positionthe virtual cursor

Therearesix methods of the ResultSet object Ui
' weet sepcti . se i

in additionto the next() methoddiscussedin the previous section. Theseare first(), last(),
In AGATE y

oy ta), pelative(), and getRow(). ;
spevinous(), absolute(), relative(), ) oo : ‘

" The na method movesthe virtual cursorto thefirst rowaates Likewise,

thelast() method positions the virtual cursorat the last row in a ro ‘h Tee

method movesthe virtual cursor to the previous row. The absolute() method positions

the virtual cursorat the row numberspecified by the integer passed as a parameterto the

ysolute() method. a

"Therelative method movesthe virtual cursor the specified number of is:

contained in the parameter. The parameter isa positive or negative integer where the

sign represents the direction the virtual cursor1s moved. :

For example, a -4 moves the virtual cursor back four rows from the currentrow.

Likewise, a5 moves the virtual cursor forward five rows from the current row. And the

getRow() method returns aninteger that represents the numberof the current row in

the ResultSet.
.

The Statementobject thatis created using the createStatement() of the Connection

object mustbe set up to handle a scrollable ResultSet by passing the createStatement()

method one of three constants. These constants are TYPE_FORWARD_ONLY,

TYPE_SCROLL_INSENSITIVE, and TYPE_SCROLL_SENSITIVE.

The TYPE_FORWARD_ONLYconstant restricts the virtual cursor to downward

movement, whichis the default setting. The TYPE_SCROLL_INSENSI
TIVE,and

TYPE_SCROLL_SENSITIVE constants permit the virtual cursor to move in both

directions. The TYPE_SCROLL_INSENSITIVEconstant makes the ResultSet insensitive

to changes madeby another J2EE componentto data in the table whose rowsare reflected

in the ResultSet. The TYPE_.SCROLL_SENSITIVE constant makesthe ResultSet sensitive

to those changes.
Listing 6-14 illustrates how to reposition the virtual cursorin the ResultSet. This

listing is a modification of the previous code segments used as examplesin this chapter

that retrieve customers’ first names and last names from the Customerstable of the

Customer]nformation database.

Since Listing 6-14 movesthe virtual cursor in multiple directi

TYPE_SCROLL_INSENSITIVEconstantis passed to tietenieshal-caen, This
enables the useof virtual cursor control methodsin the third try{} block.Initially,

the Virtual cursor movesto thefirst row of the ResultSet and thento thelast row
before being positioned at the secondto last row of the ResultSet.

Next, the virtual cursor is positioned to the tenth r iowof the ResultSet using the
absolute() method. Finally, the relative() method is called twice. The first time

9. APL, the virtual cursor could only be moved down the

: ; in be moved backwards or even positioned

J2EE componentto specify the number
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the relative() methodis called, the virtual cursor is moved back two rows from the

current row, whichplaces the virtualcursor at row 8. The relative() methodis agai

Or b ick ots or 1 i rsor

two TOWS forward.

If you use any of these methods and ¢nd uppositioning the cursor before the first
record or beyond thelast record,there won't be any errors thrown.

String url =
ting 6-14 "jdbe:odbe:CustomerInformation";
Using a String userID = "jim";

gcrollable String password = "keogh";

virtual String printrow;

cursor. String FirstName;

String LastName;

Statement DataRequest;

ResultSet Results;

Connection Db;

try {

x
ae
5
>

&
B

Class. forName ( "sun. jdbe.odbe. JdbcOdbeDriver");
Db = DriverManager.getConnection (url, userID, password);

}
catch (ClassNotFoundException error) {

 

System.err.printIn("Unable to load the JDEC/ODBC bridge." + error);
System.exit(1);

catch (SQLException error) {

System.err.printIn( "Cannot connget to the database." + error);
System.exit (2);

 String query = "SELECT FirstName, LastName FROM Customers";
DataRequest = Db.createStatement (TYPE_SCROLL_INSENSITIVE); '
Results = DataRequest .executeQuery (query);

catch ( SQLException error ){

System.err.println("SQL error." + error);
System.exit (3);

boolean Records = Results.next();
if (!Records ) {

System.out.println("No data returned");

System.exit (4);

}

try {

do {
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Results.first();

Results.last();

Results.previous();

Results.absolute (10);

Results. relative (-2);

Results.relative (2);

FirstName = Results.getString (1) ;

LastName = Results.getString ( 2 ) ;

printrow = FirstName + " " + LastName;

System.out.println(printrow);

} while (Results.next() );

DataRequest.close();

}

catch (SQLException error ) {

System.err.println("Data display error." + error);

System.exit(5);

Not All JDBC Drivers Are Scrollable
Although the JDBC API contains methodstoscroll a ResultSet, some JDBC drivers ma
not support someorall of these features and therefore are unableto return a scrollable
ResultSet. Listing 6-15 can be used to test whether or not the JDBC driver in use supports
a scrollable ResultSet.

boolean forward, insensitive, sensitive;

DataBaseMetaData meta = Db.getMetaData();

forward = meta.supportsResultsSetType(ResultSet.TYPE_FORWARD_ONLY);

insensitive = meta.supportsResultsSetType (ResultSet. TYPE_SCROLL_INSENSITIVE);
sensitive = meta.supportsResultsSetType (ResultSet. TYPE_SCROLL_SENSITIVE);

System.out.println("forward: " + answer);

System.out.printin("insensitive: " + insensitive);

System.out.println("sensitive: " + sensitive);

(h2) Specify Number Of Rows To Returm

Whenthe J2EE componentrequests rowsfrom the ResultSet, some rowsare fetched
into the driver and returned at one time. Other times,all rows requested maynotbe
retrieved at the sametime.In this case, the driver returns to the DBMS and requests
anotherset of rowsthatare defined bythe fetch size, and then discardsthe currentset
of rows. This process continues until the J2EE retrievesall rows.

Although the Statement class has a methodfor setting maximum rows, the method
maynotbeeffective since the driver does not implementit. In addition, the maximum
row setting is for rowsin the ResultSet and not for the numberof rows returned by the
DBMS.For example, the maximum rowscan beset to 100. The DBMS might return
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500 rows, butthe ResultSet object silently drops 400 of them. This meansall 500 rows
are still pumped over the network.

Thefetchsizeis set by using the setFetchSize() method, which isillustrated in
Listing 6-16. However, all DBMSvendors maynot implementthe fetch size. Consult
the driver documentation to determineif fetchsize is supported. If fetch size isn’t
supported, the methodswill compile and execute, but havenoeffect.

Don’t becomeoverly concerned about setting the fetch size, becausefetch sizeis in
the area of performance tuning—whichis handled by the database administrator or the
network engineer.

Listing 6-16 illustrates how to set the maximum numberof rowsthatare returned
by the DBMS.The secondtry{} blockin Listing 6-16 calls the createStatement() method of
the Connection object and thensets the maximum numberof rowsto 500 using the
setFetchSize() method of the Statement object.

String url = "jdbc:odbe:CustomerInformation";
String userID = "jim";

String password = "keogh";

String printrow;

String FirstName;

B
e
b
e
h
a
t
e
l
e
cy
ag

String LastName;

Statement DataRequest;

ResultSet Results;

Connection Db;

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

Db = DriverManager.getConnection (url, userID, password) ;

} .

catch (ClassNotFoundException error) {

System.err.println("Unable to load the JDBC/ODBC bridge." + error);

System.exit (1);

catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);

System.exit (2);

try {

String query = "SELECT FirstName,LastName FROM Customers";

DataRequest = Db.createStatement (TYPE_SCROLL_INSENSITIVE);

DataRequest.setFetchSize(500);

Results = DataRequest.executeQuery (query);

~
~

catch ( SQLException error ){

System.err.println("SQL error." + error);

System.exit (3);
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Updatable ResultSet
imi in ¢ table, datable similar to how rowsina can be

cal Ooingthe createStatement() methodof the Connect;bis
dy iB. Alternatively, the CONCUR_READ_ONLy

() methodto prevent the ResultSetfrom

Rows containedin the Res’

updated, This is made possible

object the CONCUR_UPDATAB creat

constant can be passed to the createSta

being updated. a ResultSet can be changed. Theseare updating values
; 1 ich .There are three waysin whic hanges are accompli

in a row, deleting a row,and inserting a new TOW. All of these chang Piished
by using methodsof the Statement object.

Update ResultSet ect returns a ResultSet, thetementobj
! Once the executeQuery() method of the Sta

apilaestcod) method oa to change the value of a column in the current row of

the ResultSet. The xxx in the updatexxx() method is replaced with the data type

at is to be updated. ,
" "Theupdateonc) mnbthiodweqiilies two parameters. Thefirst is either the number or

nameof the column ofthe ResultSet that is being updated and the second parameteris
the value thatwill replace the value in the column of the ResultSet. .

A value in a column ofthe ResultSet can be replaced with a NULLvalue by using

the updateNull() method. The updateNull() method requires one parameter, whichis the
numberof the column in the current row ofthe ResultSet. The updateNull() doesn’t accept
the nameof the column as a parameter.

The updateRow() methodis called after all the updatexxx() methodsarecalled. The

updateRow() method changesvalues in columns ofthe current row of the ResultSet based
on the values of the updatexxx() methods.

Listing 6-17 illustrates how to update a row ina ResultSet. In this example, customer
Mary Jones wasrecently married and changedherlast name to Smith before processing
the ResultSet. The updateString() methodis used to changethe valueof the last name
columnof the ResultSet with ‘Jones’. The changetakes effect once the updateRow()
methodis called; however, this changeonly occursin the ResultSet. The corresponding
row in the table remains unchangeduntil an update query is run, whichis discussedin

 

the next chapter.

Listing 6-17 String url = "jdbc :odbc:CustomerInformation';
Updating the String userID = "jim";

ResultSet, String password = "keogh";
Statement DataRequest;

ResultSet Results;

Connection Db;

try (

Class. forName( "sun. jdbe.odbe.JdbcOdbeDriver");
Db = DriverManager .getConnection (url, userID, password);

}
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catch (ClassNotFoundException error) (

system.err.printin(*"Unable to load the Jppc/opBc bridge." * error);

System.exit (1);

}

catch (SQLException error) [(

system.err.printin("Cannot connect to the database." * error)

System.exit(2);

)

try {
String query = "SELECT FirstName, LastName FROM Customers WHERE

FirstName = ‘Mary’ and LastName = 'Smith'";

DataRequest = Db. createStatement (ResultSet .CONCUR_UPDATABLE)#

Results = DataRequest.executeQuery (query) ;

)

catch ( SQLException error ){

System.err.println("SQL error." + error);

System.exit (3);

)

poolean Records = Results.next ();

if (!Records ) {
System.out.printin("No data returned");

System.exit(4);

}

try {

Results.updateString ("LastName", "Smith") ;

Results.updateRow() ;

DataRequest.close();

}

catch (SQLException error ) {

System.err.printin("Data display error." + error);

System.exit (5);

Delete Row in the ResultSet
The deleteRow() methodis used to remove a row from a ResultSet. Sometimesthis is

advantageous whenprocessing the ResultSet becausethis is a way to eliminate rows

from future processing. For example, each row ofa ResultSet may haveto pass three

tests. Those thatfail to pass thefirst test could be deleted from the ResultSet, thereby

reducing the numberofrowsin the ResultSetthat haveto be evaluated for the second

test. This also deletesit from the underlying database.

The deleteRow() methodis passed an integer that contains the numberof the row

to be deleted. A good practiceis to use the absolute() method described previously in

the chapter to movethe virtual cursor to the row in the ResultSetthat should be deleted.

However, the valueofthat row should be examined bythe program to assureit is the

 

j
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>
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Listing 6-18

Inserting a

new row

into the

ResultSet.
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properrow before the deleteRow() methodis called. The deleteRow() method is then
passed a zero integer indicating that the current row mustbe deleted, as shownin the
following statement: '

| Results.deleteRow(0);

Insert Row in the ResultSet
Inserting a rowintothe ResultSet is accomplished using basically the same technique
as is used to update the ResultSet. Thatis, the updatexxx() methodis used to specify
the columnandvaluethat will be placed into the column of the ResultSet.

The updatexxx() method requires two parameters.Thefirst parameteris either the
nameof the columnor the numberof the column of the ResultSet. The second Parameter
is the newvaluethat will be placed in the column ofthe ResultSet. Rememberthat the
data type of the columnreplaces the xxx in the method name.

The insertRow() methodis called after the updatexxx() methods, which causes a
newrowto beinserted into the ResultSet having valuesthatreflect the parametersin
the updatexxx() methods. This also updates the underlying database.

Listing 6-18 illustrates how to insert a new row ina ResultSet.In this example, the
queryreturnsthefirst name andlast nameofall customers. The name Tom Smithis
inserted into the ResultSet in the third try{} block using the updateString() method.
Rememberthat columns are numbered basedonthe orderthat the column names
appearin the SELECT statementof the query. The new rowis addedto the ResultSet
after the insertRow() methodis called.

String url = "jdbc:odbec:CustomerInformation";

String userID = "jim";

String password = "keogh";

Statement DataRequest;

ResultSet Results;

Connection Db;

try {

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

Db = DriverManager.getConnection(url,userID, password);

}

catch (ClassNotFoundException error) {

System.err.println("Unable to load the JDBC/ODBC bridge." + error);

System.exit(1);

}

catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);

System,exit (2);

String query = "SELECT FirstName, LastName FROM Customers";
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DataRequeat « Db Cray '
sCTOR »! ‘ ‘ONC IATA I :Result noe Dat Alor te MN al meant (cl NCUR UPL ' i MH) '
west, ®xoOcul oQuery y (quer y)t

catch ( SQLEXcept ton error

)

(

Syatemerr.printin ("sou ex ror." 4 error);Syatem.extt(g),

)

boolean Records » Resulte next();
if (!Recorda ) (

System,out.printin ("No data returneSystem exit (d);

)

try {

Results .updateString (1,
Results. updatesString (2,
Results. insertRow()
DataRequest.close ()

a");

"Tom"); // updates the ResultSet
"Smith"); // updates the ResultSet

: // updates the underlying database

}

catch (SQLException error ) {
system.err.println ("Data display error." + error);System.exit (5);

 

|_| Transaction Processing
A transaction mayinvolve severaltasks similarto the tasks that are required to complete
a transaction at a supermarket. Ina supermarkettransaction, each item purchased must
be registered,the transaction mustbetotaled, and the customer musttender the amount
ofthe purchase. Thetransactionis successfully completed only if each task is completed
successfully.If one task fails, the entire transactionfails. Previously completed tasks
mustbe reversedif the transactionfails. For example, goodsthat wereregistered must
be removedfrom the register and returnedto the shelf.

A databasetransactionconsists of a set of SQL statements, each of which must be
successfully completed for the transaction to be completed.If onefails, SQL statements
that executed successfully up to that pointin the transaction mustberolled back.

A databasetransaction isn’t completed until the J2EE componentcalls the commit()
methodof the Connection object. All SQL statements executedpriorto thecall to the
commit() method can berolled back. However, once the commit() methodis called, none
of the SQL statements can berolled back.

The commit() method mustbe called regardlessif the SQL statementis part of a
transaction or not. This means that the commit() method mustbeissuedin the previous
examples used in this chapter. However, the commit() method wasautomatically called

J0BC Objects : fee |
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in these examples because the DBMShas an AutoCommitfeaturethatis by default sel

to true.
.

. If a J2EE componentis processing a transaction, the AutoCommit feature must be

Up. deactivated bycalling the setAutoCommit() method and passing, it a false Parameter.

{ Once the transaction is completed, the setAutoCommit() method is called again—thig

i) timing passingit a true parameter, reactivating the AutoCommit feature, |

Ltt Listing 6-19illustrates howto process a transaction. The transaction in this example

consists of two SQLstatements, both of which update the Street address of rowsin the

\ Customertable. Each SQL statementis executed separately and then the commit() method

is called. However, should either SQL statement throw an SQL exception, the catch{}

block reacts by rolling back the transaction before displaying the exception on the screen,

e
e
—

Listing 6-19 String url = "jdbc:odbe:CustomerInformation";

i Executing a String userID = "jim";

| Catabase String password = "keogh";

transaction. Statement DataRequestl, DataRequest2 ;

Connection Database;

try {
Class. forName( "sun.jdbe.odbe.JdbcOdbcDriver");

Database = priverManager.getConnection(url,u
serID, password);

}

catch (ClassNotFoundException error) {

System.err.printin("Unable to load the JDBC/ODBC bridge." + error);

System.exit (1);

}

catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);

System.exit (2);

}

try {

Database .setAutoCommit (false)

String queryl = "UPDATE Customers SET Street

“WHERE FirstName = 'Bob'";

String query2 = "UPDATE Customers SET Street = '10 Main Street' " +

"WHERE FirstName = 'Tim'";

DataRequestl= Database.createStatement();

DataRequest2= Database.createStatement();

DataRequest.executeUpdate (queryl );

DataRequest.executeUpdate (query2 );

Database.commit();

DataRequestl.close();

DataRequest2.close();

Database.close();

}

catch(SQLException ex) {

System.err.println("SQLException: " + ex.getMessage());

" '5 Main Street' " +
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if (con != null) {

try (
7 =System.err.printin("Transaction ia being rolled back ")

con.rollback();

)

catch(SQLException excep) {

System.err.print("SQLException: ");
System.err.println(excep,getMessage());

)

}

(h2) Savepoints

A transaction mayconsist of many tasks, someof which don’t need to berolled

back should the entire transactionfail. Let’s say there are several tasks that occur when

a neworderis processed. These include updating the customer account table, inserting

the order into the pending ordertable, and sending a customera confirmation email.

Technically, all three tasks must be completedbefore the transaction is considered

completed. Suppose the email server is down whenthetransaction is ready to send the

customer a confirmation email. Should the entire transaction be rolled back? Probably

not sinceit is more important that the order continueto be processed (i.e., delivered).

The confirmation notice can be sent oncethe email serveris back online.

The J2EE componentcan control the numberoftasks thatarerolled back by using

savepoints. A savepoint, introduced in JDBC 3.0,is a virtual marker that defines the

task at which the rollback stops.In the previous example,the task before the email

confirmation notice is sent can be designatedas a savepoint.

Listing 6-20 illustrates how tocreate a savepoint. Thisis the same code segmentas

Listing 6-19, but a savepointis createdafter the execution of the first update SQL statement.

There can be manysavepoints usedin a transaction. Each savepointis identified by

a unique name. The savepoint nameis then passedto therollback() methodto specify

the point within the transaction where the rollbackis to stop.

In this example, there is one savepointcalled sp1. The name “sp1”is the parameter

to the rollback() methodin the catch{} block. The purpose of this exampleis to illustrate

howto set and release a savepointand how to use the savepoint namein the rollback()

method. Of course, for commercial applications more rigorous codeis necessary that

identifies the executeUpdate() method thatthrew the exception among othererror-

checking routines. The releaseSavepoint() methodis called to removethe savepoint

from the transaction. The nameofthe savepointthatis to be removedis passed to the

releaseSavepoint() method.

String url = "jdbc:odbc:CustomerInformation’;

String userID = "jim";

String password = "keogh";

jppc objects |

iS |
o

=

;
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Statement DataRequentl, DataRequent2 |

Connection Databane;

try [

Clason. forName( “gun, Jdbe. odbc. JdbcOdbeDriver");

Database = DriverManager.getConnection (url, userID, password) ;

)

y catch (ClasaNotFoundexception error) {

Syatem.err.printin("Unable to load the JDBC/ODBC bridge." + error);

\ System,exit(1);

1, ’ )

catch (SQLException error) {

System.err.println("Cannot connect to the database." + error);

System.exit (2);

)

try {

Database .setAutoCommit (false)

String queryl = "UPDATE Customers SET Street = '5 Main Street' " +

“WHERE FirstName = 'Bob'";

String query2 = "UPDATE Customers SET Street = '10 Main Street' " +

"WHERE FirstName = 'Tim'";

DataRequestl= Database.createStatement();

Savepoint sl = Database.setSavepoint ("spl");

DataRequest2= Database. createStatement() ;

DataRequest.executeUpdate (queryl);

DataRequest.executeUpdate (query2);

Database.commit();

DataRequest1l.close();

DataRequest2.close();

Database.releaseSavepoint ("spl");

Database.close();

}
catch ( SQLException error ){

try {
Database.rollback(sp1);

}
catch ( SQLException error ){

System,err.println("rollback error." + error.getMessage());

System.exit(3);

)
System.err.println("SQL error." + error. getMessage()););

System,exit(4);

)

(h2) Batch Statements

Another way to combine SQLstatements into a transactionis to batch together these
statementsinto a single transaction andthen execute the entire transaction. You can do 
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this by usingthe addllateh() werevives a SQU statement as a; ; “A PATAEteOnee all the SQL. Statements that ithe executeBateh() methoig Callod Theegeleae
evecuteBatehd method Wwhurns ahns execute the entire batch at the sametime. The
Sesuccess Arraythat contains the number of SQL statements

The int arrayis displayed ita WatchUpdateky ceerection ofthe batch. The batch can becle (SCmethod, The transaction Must be ¢that setAutoCommit() is se
previous section,

Listing 6-21 illustrates |2 Sitates how to batel ; ?statements are created as discussed ites na inthindhene te nsQLstatementis
i 8 wr iaddedto the batch Using the addBatch() vate Hbchapter, Bach SOI. ntatement IsOnceboth SQLstatements are added to the |called to execute each of the SQLstat

commit the changescreated bythe
the transaction can be rolled back

thodof the Statement ob
and pl
\prise

ject. The addBatch() method
Aces the SQL statement in the batch,

ptionerror is thrown during the

ommit. Of SQLstatements by using the clearBatch()

{tofalse bef tl using the commit() method. Make sureAse before executing the batch, as discussed in the

batch, the executeBatch() method is
ements, The commit() methodis then called to

SQL statement, Until the commit() methodis called,as describedin the previous section.  
Iywting 6-24 string url e “Jdbe rodbe : CustomerIntormation®

Batching String ugerlID » "dim";
SQL String password e “keogh";

statements Statement DataRequest;
into a Connection Database;

pansaction. try {
Class. forName( “sun, jdbe.odbe.ddbeOdbeDriver") ;
Database = DriverNanager .getConnection (url, userID, password) ;

}

catch (ClassNotFoundException error) {
System.err.println("Unable to load the JDBC/ODBC bridge." + error);
System.exit(1);

}

eatch (SQLException error) {

System.err.println("Cannot connect to the database." + error);
System.exit(2);

)

try {

Database .setAutoCommit (false)

String queryl = "UPDATE Customers SET Street = '5 Main Street‘ * +

"WHERE FirstName = 'Bob'";

String query2 = “UPDATE Customers SET Street = '10 Main Street' " +

"WHERE FirstName = ‘Tim'";

DataRequest= Database.createStatement ();

DataRequest ,addBatch (queryl) ;

DataRequest.addBatch (query2);
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pataRequest
.executeBat

ch ()}

int [ ] updated =

patabase.co
mmit ()}

pataRequest1.
close()!

pataRequest2.
close()i

patabase.clos
e();

v

atch(hatchUpdat
erxcept ion error) {

ne ce . , Y eror getsQLstate());
ere "SQL State: . )
system.out .print1n( SQ “ \ watt Siri

system, out .println ("Message : oeecrindede (ili

aCl out.print1n (Vendor: " + error. on,

oc { ] updated = error.getUpdateco
un j

int count = updated. length ();

for int - i = 0; i < count; i++) {

System, out.print (updated[i]) ;

}

SQLException sql = error;

While (sql != null)

" .

System.out.println("SQL error

°

+ sql);

sql = sql.getnextException() ;

}
try{

DataRequest.clearBatch();

}
atch(BatchUpdateException error) { ;

° svaten out.println("Unable to clear the batch: + error.getMessage());

ResultSet Holdability
Wheneverthe commit() methodis called, all ResultSet objects that were created for the
transaction are closed. Sometimes a J2EE componentneedsto keep the ResultSet open
evenafter the commit() methodis called.

You can control whetheror not ResultSet objects are closed followingthecall to
the commit() method by passing one of two constants to the createStatement() method.These constants are HOLD_CURSORS_OVER_COMMITand CLOSE_CURSORS_
AT_COMMIT.

The HOLD_CURSORS_OVER_COMMIT constant keeps ResultSet objects openfollowinga call to the commit() method and CLOSE_CURSORS_AT_COMMIT closesResultSet objects when the commit() methodis called.
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RowSets
The JDBC RowSets objectis usJava Beans(EJB). A RowSetobina disconnected operation,

Thatis, an EJB can interact wija
t itl c

j ja DBMS, whichis idealfor JOR ou RowSet object without havingto be connected toabout EJB and RowSets in Chapter_that have PDAclients. You'll learn nore

Auto-Generated Keys
It is common for a DBMSto aut :
inserted into the table. The getGeneratedee"s()me4to return keys generated by the DBMS. ys

The getGeneratedKeys()
ResultSet.getMetaData() method
generated key, such as the type

ed to enc; ;
ject Sntateene a ResultSet for use with Enterprise

“INS rowsof data from a table(s) that can be used

quekeysfor a table as rowsare
method of the Statement object is called

| Metadata
Metadata is data aboutdata, as discussed previ in thi’ ious]can access metadataby using the Databass y in this chapter. A J2EE component- ; \ eMetaData interface. The DatabaseMetaDatainterface is usedto retrieve information a: bout databases, tables, columns, and indexesamongotherinformation about the DBMS.

AJ2EE componentretrieves metada
method of the Connection object. The g

it the databaseandits components.Once the DatabaseMetaData object is obtained, an assortmentof methodscontainedin the DatabaseMetaDataobjectarecalled to retrieve specific metadata. Here are someof the more commonly used DatabaseMetaData object methods:

H getDatabaseProductName() Returns the product nameof the database.
M@ getUserName() Returns the username.
@ getURL() Returns the URLofthe database
@ getSchemas() Returns all the schema namesavailable in this database.
@ getPrimaryKeys() Returns primary keys.

lM getProcedures() Returns stored procedure names.
M@ getTables() Returns namesoftablesin the database.

—-a

Chapter 6: JDBC Objects (15: |

:
=
f

 
 

  https://hemanthrajhemu.github.io



 

458 12EE: The Complete Reference

ResultSet Metadata

Thereare twotypes of metadata that can be retrieved from the DBMS. These are metag

that describesthe database as mentionedin the previous section and metadata

describes the ResultSet. Metadatathat describes the ResultSetis retrieved by cats t

getMetaData() methodof the ResultSet object. This returns a ResultSetMetaData

following code statement:

at
, the

ob;

as is illustratedin the

lect,

| ResultSetMeta
Data rm = result .getMetaData

()

e J2EE componentcan call methods f0
Once the ResultSet metadatais retrieved, th a "

kinds of metadata. The more common}

the ResultSetMetaData object to retrieve specific

called methodsare as follows:

Returns the numberof columns containedin the ResultSet

qn getColumnCount()

BH getColumnName(int number) Returns the name of the column specified by

the column number.

a getColumnTypel(int number)
Returns the data type of the column specifieg

by the column number.

There are many other methods usedtoretrieve practically any information you

need to know abouta database and the ResultSet—these are more methodsthan c

be described in this chapter. You can obtain detailed information about each of these

methods byvisiting Sun Microsystems, Inc.’s website at java.sun.com. *

 
 

___| Data Types
The setxxx() and getxxx() methodsare used throughoutthis chapterto set a valueof

specific data type andto retrieve a value of a specific data type. The xxx in the na °

these methodsis replaced with the nameof the data type. meso

Table 6-1 contains a list of data types andtheir Java equivalents. You can usethis
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SQL Type

CHAR
VARCHAR
LONGVARCHAR
NUMERIC
DECIMAL
BIT
TINYINT
SMALLINT
INTEGER
BIGINT
REAL
FLOAT
DOUBLE
BINARY
VARBINARY
LONGVARBINARY
BLOB
CLOB
ARRAY
STRUCT
REF
DATALINK
DATE
TIME
TIMESTAMP
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Java Type

String

String

String

java.math.BigDecimal
Java.math.BigDecimal
Boolean

Byte

Short

Integer

Long

float

float

double

Byte[]

Byte[]

byte[]

java.sql.Blob

java.sql.Clob

java.sql.Array

java.sql.Struct

java.sql.Ref
java.sql.Types

java.sql.date

java.sql.Time

java.sql.Timestamp

Fa "

ac
mM

 

 

  Table64, AList ofbata Types for Usewihthesean)ardgeben) Methoda. ;
5  
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—_
|__| Exceptions

2¢ ki »xceptions that are thrown by JDBC methods.These are
aaihncea SeHIMateIngs and DataTruncation. SQLExceptions commonly reflect ;

Sal eyntax error in the query and are thrown by many ofare methods contained in the
java.sql package. Hopefully, the syntax errors in yourco e ge rere ec quickly,
In production, this exception is most commonly caused by connectivity ISSUES With the
database.It can also be caused by subtle coding errors liketrying to access an object that’s
beenclosed. For example, youtry to roll back atransaction in a catch clause and don’t
checkfirst if the database connectionisstill valid. The getNextException() method of
the SQLExceptions object is used to return details about the SQLerror ora null if the
last exception wasretrieved. The getErrorCode() method of the SQLException object
is used to retrieve vendor-specific error codes.

The SQLWarning throws warningsreceived by the Connection from the DBMS. The
getWarnings() method of the Connection object retrieves the warning and the
getNextWarning() method of the Connection object retrieves subsequent warnings,

Wheneverdata is lost due to truncation of the data value, a DataTrunction exception
is thrown.

 

|__| Quick Reference Guide
JDBCclasses andinterface contain many methods. This quick reference guide
(encompassedin the following Tables 6-2 through 6-12) providesa brief overview
of the more commonly used methods.Full details of these methods andall theJDBC classes andinterfaces are available at java.sun.com.

 

Syntax
Descriptions

public void registerOutParameter(int Registers the OUT parameter.parameterIndex, int sqlType) throws
SQLException

public void registerOutParameter(int Registers the OUT parameter.parameterIndex,int sqlType, int scale)
throws SQLException

public boolean wasNull() throws SQLException Determines an OUT
parametervalueis null.

‘Table 62. fava.sqlPackagePublic Interface CallatieSesteniagus, saan |

f
A

E  
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Syntax

set by name

public void setURLGtring arameteURLval) throws SQLException
Descriptions

rName,

public void setNull(String parameterNameint sqlType) throws SQLException
public void setBoolean(String parameterNameboolean x) throws SQLException
public void setByte(String parameterName,byte x) throws SQLException
public void setShort(String parameterName,short x) throws SQLException

public void setInt(Strin§ parameterName,intx)throws SQLException

public void setLong(String parameterName,
long x) throws SQLException
public void setFloat(String parameterName,
float x) throws SQLException

public void setDouble(String parameterName,
double x) throws SQLException

public void setBigDecimal(String
parameterName, BigDecimal x) throws
SQLException

public void setString(String parameterName,
String x) throws SQLException

public void setBytes(String parameterName,
byte[] x) throws SQLException

public void setDate(String parameterName,
Date x) throws SQLException

Descriptions

Sets a parametertoa
java.net.URLobject.

Syntax

Sets a parameterto a null
value.

Sets a parameterto a Java
booleanvalue.

Sets a parameterto a Java
byte value.

Sets a parameterto a Java
shortvalue.

Sets a parameterto a Java
int value.

Sets a parameterto a Java
longvalue.

Sets a parameterto a Java
float value.

Sets a parameterto a Java
doublevalue.

Sets a parameter to a
java.math.BigDecimalvalue.

Sets a parameterto a Java
String value.

Sets a parameterto a Java
array of bytes.

Sets a parameterto a
java.sql.Date value.

  Table 6-2. Java.sqlPackagePublic Interface CallableStatement (continued)
ee
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——__

Synt
Descriptions

yntax
» C15 é are te i

public void setTime(String parameterName, me al hsical a

Time x) throws SQLException ahileads annie é
: Sets a parameter toa

ublic void setTimestamp(String . Pe.

FarameterName, Timestampx) throws java.sql. Timestampvalue,

SQLException | |
. » 3] mnate

public void setBinaryStream(String Sets thedSeiaig ni

parameterName, InputStream x, int length) parameter t given input

throws SQLException stream, whichwill have the

ms P specified numberof bytes,

public void setObject(String parameterName, Sets a parameter with the

Objectx, int targetSqlType,int scale) throws given object.

SQLException
Sets a parameterwith the

public void setObject(String parameterName, |

Object x, int targetSqlType) throws SQLException

public void setObject(String parameterName, Sets a parameter with the

Object x) throws SQLException given object.

Sets a parametertopublic void setDate(String parameterName,

Date x, Calendarcal) throws SQLException a java.sql.Date value.

public void setTime(String parameterName,
Timex, Calendarcal) throws SQLException

public void setTimestamp(String
parameterName, Timestamp x, Calendarcal)

given object.

Sets a parameterto
a java.sq].Time value.

Sets a parameter toa
java.sql.Timestampvalue.  throws SQLException

public void setNull(String parameterName,int Sets a parameterto a null
sqlType, String typeName) throws SQLException value.

get by Index

public String getString(int parameterIndex) Determines the value of
throws SQLException the designated JOBC CHAR,

VARCHAR,or
, LONGVARCHARparameter.

public boolean getBoolean(int parameterInd ithrows SQLException P rIndex) Determines the value of the
designated JDBC BIT
parameter.

 Table 6-2, fava.sql Package Public Interface CallableStatement (continued)   
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Syntax

public byte getByte(int parAaMeterIndex
throws SQLException )

public short getShort(int parameterIndex
throws SQLException )

public int getInt(int parameterIndex) throwsSQLException

public long getLong(int parameterIndex)
throws SQLException

public float getFloat(int parameterIndex)
throws SQLException

public double getDouble(int parameterIndex)
throws SQLException

public BigDecimal getBigDecimal(int
parameterIndex,
int scale) throws SQLException

public byte[] getBytes(int parameterIndex)
throws SQLException

public Date getDate(int parameterIndex)
throws SQLException

public Time getTime(int parameterIndex)
throws SQLException

public Timestamp getTimestamp(int
parameterIndex) throws SQLException

Chapter 6: JDBC Objects

 

Descriptions

Determines the valueof the
designated JDBC TINYINT
parameter.

Determinesthe valueof the
designated JDBC SMALLINT
parameter.

Determines the value of the
designated JDBC INTEGER
parameter,

Determines the value of the
designated JDBC BIGINT
parameter.

Determines the value of the
designated JDBC FLOAT
parameter.

Determinesthe value of the
designated JDBC DOUBLE
parameter.

Determinesthe value ofthe
designated JDBC NUMERIC
parameter.

Determinesthevalueofthe
designated JDBC BINARY
or VARBINARYparameter.

Determinesthe value of

the designated JDBC DATE
parameter.

Determinesthe value of

the designated JDBC TIME
parameter.

Determines the value of the
designated JDBC
TIMESTAMP parameter.

  Table 6-2. java.sql Package Public Interface CallableStatement(continued)  
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Syntax

public Object getOl

throws SQLException

ic Bi i retBigDecimal(intublic BigDecimal getBig mn

parameterindex) throws SQLException

bject(int paramete
rIndex)

public Object getObject(int i, Map map)

throws SQLException

public Ref getRef(int i) throws SQLException

public Blob getBlob(int i) throws SQLException

public Clob getClob(inti) throws SQLException

public Array getArray(inti) throws

SQLException

public Date getDate(int parameterIndex,
Calendarcal) throws SQLException

public Time getTime(int parameterIndex,
Calendarcal) throws SQLException

public Timestamp getTimestamp(int
parameterIndex, Calendarcal) throws
SQLException

public void registerOutParameter(int
paramIndex,int sqlType, String typeName)
throws SQLException

Descriptions

Determinesthe value of the

designated parameter,

Determines the valueof the

designated JOBC NUMERICs
parameter.

Returns an object

representing the value of the
OUTparameter.

Determines the value of the

designated JDBC REF

parameter.

Determinesthe value of

the designated JOBC BLOB
parameter.

Determines the value of

the designated JOBC CLOB
parameter.

Determinesthe value of the

designated JOBC ARRAY
parameter.

Determines the value of

the designated JOBC DATE
parameter.

Determines the value of

the designated JOBC TIME

parameter.

Determines the value of the

designated JDBC
TIMESTAMPparameter.

Registers the designated
output parameter.

  Table 6-2. java.sql Package Public Interface CallableStatement (continued)
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Syntax

public void registerOutParameter(String
parameterName, int sqlType) throws

SQLException

public void registerOutParameter(String
parameterName,int sqlType, int scale) throws
SQLException

public void registerOutParameter(String
parameterName,int sqlType, String typeName)
throws SQLException

public URL getURL(int parameterIndex)
throws SQLException

get by name

public String getString(String parameterName)
throws SQLException

public boolean getDoolean(String
parameterName) throws SQLException

public byte getByte(String parameterName)
throws SQLException

public short getShort(String parameterName)
throws SQLException

public int getInt(String parameterName) throws
SQLException

public long getLong(String parameterName)

throws SQLException

public float getFloat(String parameterName)
throws SQLException

public double getDouble(String parameterName)
throws SQLException

public byte[] getBytes(String parameterName)

throws SQLException

Chapter 6:

Descriptions

Registers the OUT parameter

named parameterName.

Determines the parameter

named parameterName.

Determines the designated

output parameter.

Determines the value of the

designated JDBC DATALINK

parameter.

Determines the value of a

JDBC CHAR, VARCHAR,or

LONGVARCHARparameter.

Determinesthe value of a

JDBC BIT parameter.

Determinesthe value of a

JDBC TINYINT parameter.

Determinesthe value of a

JDBC SMALLINTparameter.

Determinesthe value of a
JDBC INTEGER parameter.

Determinesthe value of a

JDBC BIGINT parameter.

Determinesthe valueof a

JDBC FLOATparameter.

Determines the value of a

JDBC DOUBLEparameter.

Determinesthe valueof a
JDBC BINARYor
VARBINARYparameter.

joBc Objects

  Table 6-2. _Java.sq! Package Public interface CallableStatement(continued)  
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Syntax

sublic Date getDate(String par
ame

throws SQLException

sublic TimegetTime(S
tring

throws SQLException

amp getTimestamp(String

) throws SQLException

terName)

parameterName)

public Timest

parameterName

public Object getObject(String paramete
rName)

throws SQLException

public BigDecimal getBigDecimal(String

parameterName) throws SQLException

public Object getObject(String parameterName,

Map map) throws SQLException

public Ref getRef(String parameterName)

throws SQLException

public Blob getBlob(String parameterName)

throws SQLException

public Clob getClob(String parameterName)

throws SQLException

public Array getArray(String parameterName)

throws SQLException

public Date getDate(String parameterName,

Calendarcal) throws SQLException

public Time getTime(String parameterName,
Calendarcal) throws SQLException

public Timestamp getTimestamp(String
parameterName, Calendarcal) throws
SQLException

public URL getURL(String parameterName)
throws SQLException

——_

Descriptions

Determines the value of a

JDBC DATE parameter,

Determinesthe value ofa

JDBC TIME parameter.

Determines the valueof a
JDBC TIMESTAMP
parameter.

Determinesthe valueof

a parameteras an Object.

Determinesthe valueof a

JDBC NUMERIC parameter.

Returns an object

representing the valueof

the OUT parameter.

Determines the value of a

JDBC REFparameter.

Determines the value of a

JDBC BLOBparameter.

Determinesthe value of a

JDBC CLOBparameter.

Determinesthe value of a

JDBC ARRAY.

Determinesthe valueof a
JDBC DATEparameter.

Determines the valueof a

JDBC TIME parameter.

Determines the value of a

JDBC TIMESTAMP

parameter.

Determines a URL.

  Table6-2. Java.sql Package Public Interface CallableStatement(continued)
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syntax

public void close() throws SQLException
sublic booleanisClosed() throws

GQLException
public DatabaseMetaData getMetaData

ys SQLException 0thro\

public void setReadOnly(boolean read
throws SQLException

adOnly)

ublic boolean isReadOnly() throws
SQLException

ublic String getCatalog() throws
SQLException
Warnings
ublic SQLWarning getWarnings() throws

SQLException

ublic void clearWarnings() throws

SQLException

Holdability

public void setHoldability(int holdability)
throws SQLException

public int getHoldability() throws

SQLException

Transactions

public Savepoint setSavepoint() throws
SQLException

public Savepoint setSavepoint(String name)
throws SQLException

public void rollback(Savepoint savepoint)
throws SQLException

public void releaseSavepoint(Savepoint
savepoint) throws SQLException

public void commit() throws SQLException

Chapter 6:

Descriptions

Closes a connection.

Determinesif a Connection
objectis closed,

Retrieves a DatabaseMetaData.

Places a connection in
read-only,

Determinesif a Connection
objectis in read-only.

Determines a connection’s
catalog name.

Retrieves thefirst warning
reported.

Clearsall warningsreported.

Changesthe holdability of
ResultSet objects.

Determinesthe holdability of
a ResultSet.

Creates an unnamed

savepoint.

Creates a named savepoint.

Reversesall changes made
after a savepoint wasset.

Removesthe Savepointobject.

Makesall changes permanent.

JDBC Objects

  Table 6-3. java.sql Package Public Interface Connection Interface  
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DescriptionsSyntax

; verses changes madeto
: 1s SOLException Reverses :public void rollback() throws SQLExcey tratisactionand relensce ins

database locks,

Sets the auto-commit Mode.public void setAutoCommit(boolean

autoCommit) throws SQLException Detetmines if the an

‘ eterminesif the auto-owspublic boolean getAutoCommit() throw commit mode is set
SQLException

CallableStatement public CallableStatement prepareCall(String sql, seats’beenatement
int resultSetType,int resultSetConcurrency, ss oe g
int resultSetHoldability) throws SQLException esultSet.

public CallableStatementprepareCall(String sql, Creates a CallableStatementint resultSetType,int resultSetConcurrency) ocectthat generatesa
throws SQLException esultSet.

public CallableStatement prepareCall
(String sql) throws SQLException

Statement

Creates a CallableStatement
object.

public StatementcreateStatement(int Creates a Statement objectresultSetType,int resultSetConcurrency, int that will generate a ResultSetresultSetHoldability) throws SQLException
public Statement createStatement(int Creates .a Statement objectresultSetType,int resultSetConcurrency) that generates a ResultSet.throws SQLException

public Statement createStatement() throws Creates a Statement object.SQLException

PrepareStatement

public PreparedStatement PrepareStatement Creates a PreparedStatement(String sql) throws SQLException object.public PreparedStatement PrepareStatement Creates a PreparedStatement
(String sql,int resultSetType,int

object that will generate a
resultSetConcurrency, int resultSetHoldability) ResultSet.throws SQLException  Table 6-3. Java.sal Package Public Interface Connection Interface (continued)
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Synatx

public PreparedStatement PrepareStatement(String sql, int[] columnindexes) throwsSQLException ,

public PreparedStatement PrepareStatement(String sql, int resultSetType,intresultSetConcurrency) throws SQLException
public PreparedStatement pre
(String sql, String[] columnNn
SQLException

PareStatement
ames) throws

Descriptions

Creates a PreparedStatement

object that returns auto-
generated keys.

Creates a PreparedStatement
object that generates a
ResultSet.

Creates a PreparedStatement
object that returns auto-
generated keys.

  Table 6-3. java.sq/ Package Public Interface Connection Interface (continued)    
  

Syntax

public Connection getConnection() throws
SQLException

public boolean supportsSavepoints()
throws SQLException

public boolean supportsNamedParameters()
throws SQLException

public boolean

supportsMultipleOpenResults() throws
SQLException

public int getMaxUserNameLength()
throws SQLException

public boolean supportsTransactions()
throws SQLException

public int get]DBCMajorVersion() throws
SQLException

Descriptions

Retrieves the connection that
produced metadata.

Determinesif a database supports
Savepoints.

Determinesif a database supports
named parametersto callable
statements.

Determinesif it is possible to have
multiple ResultSet objects returned
from a CallableStatement
simultaneously.

Determines the maximum number
of characters in a username.

Determinesif a database supports
transactions.

Determines the major JDBC
version numberofa driver.

  Table 6-4. jJava.sql Package Public Interface DatabaseMetaData   
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Synatx

public int get]DBCMinorVersion() throws

SQLException

Database

public String getURL() throws
SQLException

public String getDatabaseProductName()
throws SQLException

public String getDatabaseProductVersion()
throws SQLException

public ResultSet getSchemas() throws
SQLException

public ResultSet getCatalogs() throws

SQLException

public ResultSet getTypelnfo() throws

SQLException

public int getDatabaseMajorVersion() throws

SQLException

public int getDatabaseMinorVersion()

throws SQLException

Columns and Rows

public int getMaxColumnNameLength()

throws SQLException

public int getMaxColumnsInGroupBy()
throws SQLException

public int getMaxColumnsInIndex()

throws SQLException

public int getMaxColumnsInOrderBy()

throws SQLException

——__

Determines the minor JDBC

version numberof a driver

Descriptions

Retrieves the URL for a DBs

Determines the nameof a DBMS

Determines the version number

of a DBMS.

Determines the schema names,

Determinesthe catalog names.

Retrieves a description of standard
SQLtypes supported by a
database.

Determinesthe major version
numberof a database.

Determines the minorversion

numberof a database.

Determines the maximum number

of characters allowed ina

column name.

Determines the maximum number

of columns allowed in a GROUP

BYclause.

Determines the maximum number

of columns allowed in an index.

Determines the maximum number

of columnsallowed in an ORDER

BYclause.

  Table 6-4, fava.sql Package Public Interface DatabaseMetaData (continued)  
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Synatx
Descriptions

public int setMaxColumnsInSelect()throws SQLException Determines the maximum
number of columns allowed

in a SELECTlist.

Determines the maximum number

of columns allowedin table.

e
r

s
e
e
s

public int getMaxColumnsInTable()
throws SQLExceptionra

ci
g

Me
es
,

   

   

e
e
n

public int getMaxConnections() throws . .
SQLException Determines the maximum number

of concurrent connections that are

possible to a database.
   

  
    
  

      

    
    

    

      

    

     
      

    
  

     

   

a

public int getMaxIndexLength() throws
SQLException

e
n
e
e

Determines the maximum number
of bytes allowed for an index.

o
e

public int getMaxRowSize() throwsSQLException Determines the maximum number

of bytes allowed in a row.
public ResultSet getColumns(String
catalog, String schemaPattern, String
tableNamePattern,String
columnNamePattern) throws
SQLException

Retrieves a description of
table columns.

public ResultSet getColumnPrivileges Determinesaccessrights
(String catalog, String schema,String table, for columns.
String columnNamePattern)
throws SQLException

Statement

public int getMaxStatementLength() Determines the maximum number
throws SQLException of characters permitted in a SQL

statement.

public int getMaxStatements() throws Determines the maximum number
SQLException of active statements that can be

open at the sametime.  public boolean supportsBatchUpdates() Determines if a database supports
throws SQLException batch updates.   

Table 6-4. java.sql Package Public Interface DatabaseMetaData (continued)  
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Syntax
Descriptions

Table

public int getMaxTableNameLength()

throws SQLException

public int getMaxTablesInSelect() throws

SQLException

Determines the maximum number
of characters in a table name.

Determines the maximum number
of tables allowed in a SELECT

statement.

Determinestables available inpublic ResultSet getTables(String
a catalog.catalog, String schemaPattern, String

tableNamePattern, String[] types)

throws SQLException

public ResultSet getTablePrivileges(String Determinesaccess rights for

catalog, String schemaPattern, String each table.

tableNamePattern) throws SQLException

Keys

public ResultSet getPrimaryKeys(String Retrieves a description of a table’s

catalog, String schema,String table) throws

—_

primary key.

SQLException

public ResultSet getIndexInfo(String catalog,

String schema,String table, boolean unique,

boolean approximate) throws SQLException

Retrieves a description of table’s

indices andstatistics.

Determinesif auto-generated keyspublic boolean supportsGetGeneratedKeys()
can beretrieved.throws SQLException

Procedure

public ResultSet getProcedureColumns

(String catalog, String schemaPattern,

Determinesa catalog’s stored
procedure parameter and

String procedureNamePattern,String result columns.

columnNamePattern) throws SQLException

public ResultSet getProcedures(String Determinesthe stored procedures

catalog, String schemaPattern,String available in a catalog.

procedureNamePattern) throws
SQLException

 
Table 6-4. Java.sql Package Public Interface DatabaseMetaData (continued) \ 
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Syntax Descriptions |
Holdability

a
’

i

een Determines whether a database isupportsResultSetHoldability(int supports holdability. ifholdability) throws SQLException | | ’

public int getResultSetHoldability Determines the default holdability Sarathrows SQLException of a ResultSet. |

eTable 6-4. java.sql Package Public Interface DatabaseMetaData(continued) g

bets
@
yy

~
=

 

Syntax
Descriptions

public static Connection getConnection(String
url, Properties info) throws SQLException
public static Connection getConnection
(String url, String user, String password)
throws SQLException

Opens a connection to a database.

Opens a connection to a database.

public static Connection getConnection
(String url) throws SQLException

Timeout

 Opens a connection to a database.

 
public static void setLoginTimeout Sets the maximum timein |(int seconds) secondsbeforethe login to

the databasetimesout.
publicstatic int getLoginTimeout() Determines the maximum time

in secondsbeforethe login to the /
database timesout.

 

Table 6-5. java.sql Package Public Class DriverManager       https://hemanthrajhemu.github.io
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Descriptions

 

 

Syntax a() throws

public ResultSetMetaDat
a getMetaDat

SQLException

public Parame

getParameterMet
aDatal

terMetaData

) throws SQLExcepti
on

public void addBateh() throws SQLExcept
ion

Execute

sublic ResultSet executeQuery() throws

SQLException

throws SQLException
public int executeUpdate()

public boolean execute() throws SQLException

Parameters

public void setNull(int parameterInd
ex, int

sqlType) throws SQLException

public void setString(int parameterInde
x,

String x) throws SQLException

public void setDate(int paramete

throws SQLException

ublic void setTime(int parameterIndex
,

throws SQLException

public void setTimestamp(int parameterInde
x,

Timestamp x) throws SQLException

rIndex, Date x)

Time x)

Retrieves a

ResultSetMetaDataobject

Determines the metadata

for a PreparedStatement’s

parameters.

Adds a parameter toa

PreparedStatementbatch

of commands.

Executes a query ina

PreparedStatement and

returns a ResultSet.

Executes the SQL statement

that contains an INSERT,

UPDATE, or DELETE

statementin a

PreparedStatement
.

Executes an SQL statement

in a PreparedStatement.

Sets the parameter to

a null value.

Sets the String value.

Sets the java.sql.Date value.

Sets the java.sql.Time value.

Sets the java.sql.Timestamp

value.

 
Table 6-6. java.sql Package Public Interface PreparedStatement  
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Syntax

public void clearPar
SQLException

public void se
String typeN

ameters() throws

tNull(int paramindeame) throws SQLException

 

x, int sqlType,

Descriptions

Clears the current

parametervalues.

Sets a parameterto
a null value,

 Table 6-6. java.sqi Package Public Interface PreparedStatement(continued)    
  

Syntax

public void close() throws SQLException
public ResultSetMetaData getMetaData()
throws SQLException

public Statement getStatement() throws
SQLException

Warnings

public SQLWarning getWarnings()
throws SQLException

public void clearWarnings() throws
SQLException

Virtual Cursor Movement

public boolean next() throws

SQLException

public boolean isFirst() throws
SQLException

public boolean isLast() throws
SQLException

Descriptions

Closes a ResultSet.

Retrieves metadata.

Retrieves the Statement object.

Retrievesthefirst warning
reported on a ResultSet.

Clears all warnings reported on
a ResultSet.

Movesthe virtual cursor down

one row.

Determinesif the virtual cursoris

on thefirst row.

Determinesif the virtual cursoris

on thelast row.

  Table 6-7. java.sql Package Public Interface ResultSet  
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Syntax

public booleanfirst() throws SQLException

public booleanlast() throws SQLException

public int getRow() throws SQLException

public boolean absolute(int row) throws

SQLException

public booleanrelative(int rows) throws

SQLException

public boolean previous() throws
SQLException

Fetch Size

public void setFetchSize(int rows) throws
SQLException

public int getFetchSize() throws
SQLException

Rows

public boolean rowUpdated() throws

SQLException

public boolean rowInserted() throws

SQLException

public boolean rowDeleted() throws

SQLException

public void updateNull(int columnIndex)
throws SQLException

Descriptions

Movesthe virtual cursor to the
first row.

Movesthevirtual cursorto the
last row.

Determinesthe current row

number.

Movesthe virtual cursor to
the row.

Movesthevirtualcursora relative
numberof rows.

Movesthevirtual cursorto the
previous row.

Gives the databasedrivera hint

as to how manyrowsshould be
fetched when more rowsare

neededfor this ResultSet.

Determinesthefetch size for

this ResultSet.

Determinesif a row has been

updated.

Determinesif a row has had an

insertion.

Determinesif a rowis deleted.

Inserts a null into a column.

 Table 6-7. Java.sql Package Public Interface ResultSet (continued)
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Syntax

public void insertRow/() throwsSQLException os
public void updateRow() throws
SQLException aaa

public void deleteRow() throws
SQLException

public void refreshRow/(
SQLException

public void cancelRowUpdates
SQLException

) throws

() throws

Descriptions

Inserts a row into a ResultSet and
into the database,

Updates the underlying database
withthe row of this ResultSet.

Deletes a row from a ResultSet and

from the database,

Refreshes the current row with the

current value in the database.

Cancels updates.

  Table 6-7. Java.sql Package Public Interface ResultSet (continued)    
 

Syntax

public int getColumnCount() throws
SQLException

public boolean isCaseSensitive(int
column) throws SQLException

public boolean isSearchable(int column)
throws SQLException

public boolean isCurrency(int
column) throws SQLException

public int isNullable(int column)
throws SQLException

public boolean isSigned(int column)
throws SQLException

Descriptions

Retrieves the numberof columns in
a ResultSet object.

Determinesif a columnis case

sensitive.

Determines if a column can be used in

a WHEREclause.

Determinesif a columnis a cash value.

Determinesif a null value can be placed
in the column.

Determines if values are signed numbers.

  Table 6-8. java.sq! Package Public Interface ResultSetMetaData   
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Syntax Descriptions

Columns

public int getColumnDisplaySize(int
column) throws SQLException

public String getColumnLabel(int
column) throws SQLException

Retrieves the column’s maximum
widthin characters.

Retrieves the column’slabel.

public String getColumnName(int Retrieves the column’s name,
column) throws SQLException

public int getPrecision(int column) Retrieves the column’sprecision,
throws SQLException

public int getColumnType(int column)

_

Retrieves the data type of the column.
throws SQLException

public String getColumnTypeName Retrieves the nameof the column
(int column) throws SQLException data type.

public boolean isReadOnly(int Indicatesif a columnis read-only,
column) throws SQLException

public boolean isWritable(int column)

_

Indicates if a column is writable.
throws SQLException

  Table 6-8. java.sql Package Public Interface ResultSetMetaData (continued)   
 

 

  

Syntax Descriptions

public int getSavepointld() throws Retrieves a savepointID.
SQLException

public String getSavepointName() throws

_

Retrieves a savepoint name.
SQLException

Table 6-9. Java.sql Package Public Interface Savepoint 
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public int SetQueryTimeout() throws
SQLException

public void setQueryTimeout(int
seconds) throws SQLException

Rows

public int getMaxRows() throws
SQLException

public void setMaxRows(int max)
throws SQLException

public void setFetchSize(int rows)
throws SQLException

public int getFetchSize() throws
SQLException

Warnings

public SQLWarning getWarnings()
throws SQLException

public void clearWarnings() throws
SQLException

 

Determines the maximum number
of seconds for a Statement object
to execute.

Sets the maximum numberof seconds
for a Statementobject to execute.

Retrieves the maximum numberof
rowsfor a ResultSet object.

Sets the maximum numberof rowsfor
a ResultSet object.

Gives database a hint for how many
rowsto retrieve when more rowsare

neededfor the ResultSet.

Determines the numberof rowsfor
the fetch size.

Retrieves the first warning on
a Statement object.

Clears all the warnings reported
on a Statementobject.

  Table 6-10. java.sq! Package Public Interface Statement

   

Chapter 6:

Syntax
a Descriptions

public void close() throws RSQLException eleases a Statement object.

public ResultSet getResultSe he
SQLException ° et() throws Retrieves the current ResultSet object.

public int getUpdateCour beSQLException P MQ) throws Determines the numberof rowsthat aecapeme . Were updated, Stypubic Connection getConnection ‘trieves ‘ ot
throws SQLException () Retrieves a Connection object. i

public ResultSet getGeneratedKeys
| =<throws SQLException ys()___ Retrieves auto-generated keys. eer

Timeout
ey

e
s

neee
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Descriptions

 

Syntax

Execute

public boolean execute(String sq!) Executes a SQLstatement.
throws SQLException

public ResultSet executeQuery Executes a SQL statementandreturns
(String sql) throws SQLException a ResultSet object.

public int executeUpdate(Stringsql) Executes a SQL statementthatcontains
INSERT, UPDATE, or DELETE‘I throws SQLException
statements or DDL statements.

Batch

public void addBatch(String sql) throws Adds a SQLstatementto a batch.
SQLException

public void clearBatch() throws Empties a batch of SQL statements.
SQLException

public int[] executeBatch() throws Executes a batch of SQL statements.

SQLException

 Table 6-10. java.sql Package Public Interface Statement(continued) 
 

 Syntax Descriptions

public Connection getConnection() Opensa connection to a data source.

throws SQLException

public Connection getConnection Opens a connection to a data source.

(String username, String password)
throws SQLException

 Table 6-11. favaxsq] Package Public Interface DataSource 
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Syntax

public void setUrl(String url) throws
SQLException

public boolean isReadOnly()

public void setReadOnly(boole
value) throws SQLException

public int getMaxFieldSize() throws
SQLException

an

public int getMaxRows() throws
SQLException

DataSource

public String getDataSourceName()

name) throws SQLException

Username and Password

public String getUsername()

public void setUsername(String name)
throws SQLException

public String getPassword()

public void setPassword(String
password) throws SQLException

public void setDataSourceName(String

Descriptions

Sets the URL a RowSet.

Determinesif a RowSet objectis
read-only,

Sets a RowSetobject to read-only.

Determines the maximum numberof

bytes that can be placed in a column.

Determines the maximum numberof

rowsthat can be in a RowSet.

Determinesthe logical nameof the data
source for a RowSet.

Sets the data source namefor a RowSet.

Determines the usernameusedto create

a database connection for a RowSet.

Sets the usernamefor a RowSet.

Determines the passwordusedto create

a database connection.

Sets the database password for a RowSet.

  Table 6-12. javaxsql Package Public Interface RowSet   

i

a

 
 

https://hemanthrajhemu.github.io



r ™
| 182 J2EE: The Complete Reference

 
Syntax Descriptions

Timeout

public int getQueryTimeout() throws Determines the maximum timethe
SQLException driver will wait for a statementto

execute.

Sets the maximum timethe driver willpublic void setQueryTimeout(int
wait for a statementto execute.seconds) throws SQLException

 Table 6-12. javaxsq! Package Public Interface RowSet(continued)    
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