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Oracle’s JDBC drivers, Release 8.0.4.0.0, implement the standard JDBC (Java
Database Connectivity) interface as defined by JavaSoft. These drivers comply with
JDBC version 1.22. In addition to the standard JDBC API, Oracle drivers have
extensions to properties, types, and performance.

This document describes the installation and use of the drivers, as well as Oracle’s
extensions.

JDBC is based on the X/Open SQL Call Level Interface, and complies with the
SQL92 Entry Level standard.

A description of JDBC can be found at http://www.javasoft.com.
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Copyright © 1997, Oracle Corporation. All Rights Reserved.

The accompanying software includes parts that are copyrighted by Javasoft and
reproduced by permission.

The remaining software is Copyright © 1997, Oracle Corporation. All Rights
Reserved.
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Introduction

Introduction

JDBC Thin

JDBC OCI

JDK Versions

Oracle supports JDBC 1.22, not JDBC 1.01.
Oracle provides two categories of JDBC drivers:
« JDBC Thin for Java applets and applications
« JDBC OCI for Java applications

Oracle’s JDBC Thin driver is a Type 4 driver that uses Java sockets to connect
directly to Oracle. It provides its own implementation of a TCP/IP version of
Oracle’s Net8. Because it is written entirely in Java, this driver is
platform-independent.

The Thin driver does not require Oracle software on the client side. It connects to
any Oracle database of version 8.0.4 and higher. The driver requires a TCP/IP
listener on the server side.

Oracle’s JDBC OCI drivers are Type 2 JDBC drivers. They provide an
implementation of the JDBC interfaces that uses the OCI (Oracle Call Interface) to
interact with an Oracle database. This driver can access Oracle8.0.4 and higher
servers.

Because they use native methods, they are platform-specific. The supported
platforms are:

« Solaris: version 2.5 and above.
«  Windows: 95 and NT 3.51 and above.

The JDBC OCI driver requires an Oracle 8.0.4 client installation including Net8 and
all other dependent files.

Because Java has undergone significant changes over its brief life, you must use a
driver version that matches your Java Development Kit.

« JDK1.0.2
« JDK1.1.1 and higher
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Configuration

The Java classes for JDK 1.0.2 contain the JDBC 1.22 classes from Javasoft. The Java
classes for JDK 1.1.1 do not contain the JDBC classes, because those are a standard
part of IDK 1.1.1.

You can use the JDBC Thin driver in Java applets that can be downloaded into a
web browser, such as Netscape 3.0 or 4.0.

The Thin driver is entirely self contained, requiring no Oracle-specific software or
files on the client side. It does, however, need to open a Java socket. It cannot run
successfully in a browser that does not allow that operation.

The Oracle JDBC OCI driver is not appropriate for Java applets, because it uses a C
library that is platform specific and is not downloadable into a Web browser.

It is appropriate for Java applications and Java code running in the Oracle Web
Application Server 3.0 and higher.

Changes From the Beta Release

The JDBC Thin driver supports databases that use multibyte character sets.
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Getting Started

Getting started with JDBC has a few basic steps:

1. lIdentify and obtain the correct distribution file for your platform.
2. Install the files.

3. Setenvironment variables.

4

Test the installation.

Distribution Files

Oracle provides three distribution files. The correct choice depends only on your
platform. Each distribution file contains all versions that run on that platform.

The choices are:

= Oracle8.0.4 CD

«  Windows zip file (requires Windows 95 or Windows NT 3.51 or higher)
« Solaris tar file (requires Solaris 2.5 or higher)

«  Other (tar or zip)

Installation

If you have used a previous version of Oracle JDBC drivers, deinstall them before
proceeding.

Installing From CD
= Run Oracle Installer.

« Select JDBC driver from the list of products and install.

For Downloaded Windows95 or Windows NT, with the Oracle Installer
« Unzip the distribution in c:\temp.

« Point the installer to c:\temp.

« Use Oracle Installer to install JDBC OCI for Windows95 or Windows NT.
Select it in the Products Available window, and click the Install button. The
installer places all files within a hierarchy whose top directory appears follow-
ing the words “Products Installed on” on the installer screen above the Prod-
ucts Installed window. The remainder of this document refers to that top
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directory as [ ORACLE HQOME] . The JDBC files reside in a directory structure
beginning at [ ORACLE HOVE] \ JDBC.

. Add [ ORACLE HOME]\ JDBC\ LI B\ CLASSES111. zi p to your CLASSPATH.

» Add[ ORACLE HOVE]\ JDBC\ LI B\ CLASSES102. zi p to your CLASSPATH
instead, if you are using JDK 1.0.2.

For Downloaded Windows95 or Windows NT, without the Oracle Installer
« Un-zip the distribution in C: \ JDBC.

« AddC \JDBC\ LI B\ CLASSES111. zi p toyour CLASSPATH. Or,

« AddC: \JDBC\ LI B\ CLASSES102. zi p to your CLASSPATH instead, if you
are using JDK 1.0.2.

« Add C: \JDBC\ LI Btoyour PATH.

The Windows version contains the dynamically linked library file

OCl 80JDBC. DLL for JDBC OCIS8. The directory containing it must be in your
PATH. If you used the Oracle Installer it moved the DLLs to the

[ ORACLE_HQOVE] \ BI Ndirectory, which is already in your PATH.

For Downloaded Solaris
« Create adirectory/ | ocal / j dbc.

« Un-tar the distribution in/ | ocal / j dbc.

« Add/local/jdbc/lib/classeslll. zi pto CLASSPATH (For JDK 1.1.1).
Or,

« Add/local/jdbc/lib/classesl02.zip toCLASSPATH instead, if you
are using JDK 1.0.2.

. Add/local/jdbc/libtoLD LIBRARY_PATH.

The Solaris version contains the shared object library | i boci 80j dbc. so for
JDBC OCI8. The directory containing it must be in your LD_LIBRARY_PATH.

Other Platforms
See your platform-specific documentation.
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Files Installed

Aside from differences in upper and lower case and the direction in which the
slashes point, all three installations produce the same contents of thej dbc
directory:

readne.txt doc/ sanples/ lib/

Read the r eadne. t xt file that contains a concise presentation of up-to-the-minute
facts that may not be in this document.

The doc directory contains documentation.

The sanpl es directory contains sample programs. These include examples of how
to use SQL92 and Oracle SQL syntax, PL/SQL blocks, streams, and the Oracle
JDBC type and performance extensions.

The I i b directory contains the Java classes in zip files: cl asses111. zi p and
cl asses102. zi p, the first for JDK 1.1.1 and the second for JDK 1.0.2. Place only
one of these zip files into your CLASSPATH. Do not unzip them.

The other distribution contains only the JDBC Thin driver, so there are no
additional files in the | i b directory.

Environment Variables

For all Oracle JDBC drivers you must set your CLASSPATH to include the zip file
containing the Java classes that implement the driver. One way to do this is to place
[ ORACLE HOWVE] /j dbc/ cl asses111. zi p or

[ ORACLE HOME] /j dbc/ cl asses102. zi p into your CLASSPATH.

For Oracle JDBC OCI drivers you must also set your PATH (Windows) or
LD_LIBRARY_PATH (Solaris) to include the directory containing the appropriate
DLL or so library file.

Testing the Installation

The sanpl es directory contains a subdirectory of sample programs for each Oracle
JDBC driver. Two programs are common to all of these directories:
JdbcCheckup.java and Employee.java. The first is designed to test the installation,
and the second performs an elementary database operation.

The following two sections of this document contain a summary of the principles
of using an Oracle JDBC driver to connect to an Oracle database and a sample
program.
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Using Oracle’s JDBC Drivers

This section describes what you need to do in your Java programs to use the Oracle
JDBC drivers.

There are subtle differences in using the JDBC OCI, the JDBC Thin for JDK 1.1.1,
and the JDBC Thin for JDK 1.0.2 drivers. Please read the information corresponding
to the JDBC driver that you want to use.

Using JDBC OCI

Your program needs to do the following three steps before using the JDBC API to
access the database:

1- Import the JDBC classes
2- Register the JDBC OCI driver

3- Open a connection to the database

Import the JDBC Classes

Import the JDBC classes by adding the following import statements at the
beginning of your program. The first import statement brings in the JDBC classes,
the second adds the BigDecimal classes.

inport java.sql.*;
inport java.nath. *;

Register the JDBC OCI Driver

Register the JDBC driver with the following call. This needs to be done only once in
your Java application.

Dri ver Manager . regi sterDri ver (new oracl e.jdbc. driver. Qacl eDriver());

Open a Connection to the Database

Open a connection to the database with the JDBC getConnection method. This
method needs a "connect string” that identifies the JDBC driver to use and the
database to connect to. You also need to pass the user logon and password.

For the JDBC OCI driver, the database can be specified by a TNSNAMES entry; this
is one of the database names you use from SQL*Plus. The available TNSNAMES
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entries are listed in the file [ORACLE_HOME]/network/admin/tnsnames.ora on
the client computer you are connecting from.

For example, if you want to connect to the database "mydatabase" as user "scott"
with password "tiger":

Gonnecti on conn =
Ori ver Manager . get Connect i on ("] dbc: or acl e: oci 8: @ydat abase",
"scott", "tiger");

Note that the ":" and "@" characters are both necessary.

For the JDBC OCI driver you can also specify the database with a Net8 name-value
pair. This is less readable than a TNSNAMES entry but does not depend on the
accuracy of the TNSNAMES.ORA file. This also works with the other JDBC drivers.

For example, if you want to connect to the database on host "myhost" that has a
TCP/IP listener up on port 1521, and the SID (system identifier) is "orcl", use a
statement such as:

Gonnecti on conn =

Dri ver Manager . get Gonnect i on("j dbc: or acl e: oci 8: @descr i pti on=( addr ess=( host =
nyhost ) (pr ot ocol =t cp) (port =1521)) (connect _dat a=(si d=orcl)))",

"scott", "tiger");

NOTE: All parentheses and equal signs are necessary.

Sample Program for JDBC OCI8

The following program lists the contents of the ENAME column of the EMP table.
It loads an Oracle JDBC driver, connects to the database mydatabase, submits a
query, receives a result set, and outputs the employee names.

inport java.sql.*;

cl ass JdbcTest {
public static void main (Sring args []) throws SQ@Exception {
/1 Load Oracle driver
Driver Manager.regi sterDriver (new oracle.jdbc.driver.OaclelDxiver());

/1 Connect to the | ocal database
Gonnecti on conn =
Ori ver Manager . get Gonnecti on (" dbc: or acl e: oci 8: @ydat abase", "scott", "tiger");

/1 Query the enpl oyee nanes
Satenment stmt = conn.createStatenent ();
Resul t Set rset = stm.executeQiery ("sel ect ename fromenp");
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/1 Print the nane out
while (rset.next ())
Systemout.printin (rset.getString (1));

}
}

Using JDBC Thin Driver With JDK 1.1.1

The JDBC Thin driver does not support TNSNAMES entries for the database name.
See Step 3 for how to specify the database.

Your program must execute the following three steps before using the JDBC API to
access the database:

1- Import the JDBC classes
2- Register the JDBC Thin driver

3- Open a connection to the database

Import the JDBC Classes

Import the JDBC classes by adding the following import statements at the
beginning of your program. The first import statement brings in the JDBC classes,
the second adds the BigDecimal classes.

inport java.sql.*;
inport java.nath. *;

Register the JDBC Thin Driver
Register the JDBC driver with the following call. This needs to be done only once in
your Java application.

Criver Manager.regi sterDriver (new oracle.jdbc.driver.aclelxiver ());

Open a Connection to the Database

Open a connection to the database with the JDBC getConnection method. This
method needs a connect string that identifies the JDBC driver you are using and the
database you are connecting to. You also need to pass the user logon and password.

Since the JDBC Thin driver can be used in applets that do not have an Oracle
installation you cannot use a TNSNAMES entry to identify the database you want
to connect to. You have to list explicitly the host name, TCP/IP port and Oracle SID
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of the database you want to connect to. Please see your database administrator if
you are not sure of the correct values.

For example, if you want to connect to the database on host "myhost" , that has a
TCP/IP listener on port 1521 for the database SID (system identifier) "orcl", logon
as user "scott", with password "tiger", write:

Gonnection conn =
Dri ver Manager . get Connect i on
("jdbc:oracl e:thi n: @yhost : 1521: orcl ", "scott", "tiger");

You can also specify the database with a Net8 name-value pair. This is less readable
than the first version, but also works with the other JDBC drivers.

CGonnecti on conn =
Dri ver Manager . get Gonnect i on
("j dbc: oracl e: thi n: @descri pti on=(addr ess=( host =nyhost ) ( pr ot ocol =t cp)
(port=1521)) (connect _data=(si d=orcl)))", "scott", "tiger");

Sample for JDBC Thin and JDK 1.1.1

The following program lists the contents of the ENAME column of the EMP table.
It loads an Oracle JDBC driver, connects to the database, submits a query, receives a
result set, and outputs the employee names.

inport java.sql.*;

cl ass JdbcTest {
public static void main (Sring args []) throws SQException {
/1 Load Qracle driver
Driver Manager.regi sterDriver (new oracle.jdbc.driver.aclelDxiver());

/1 Connect to the | ocal database
Gonnecti on conn =
Ori ver Manager . get Connecti on ("] dbc: oracl e: t hi n: @yhost : 1521: orcl ",
"scott", "tiger");

/1 Query the enpl oyee nanes
Statenment stmt = conn.createStatenent ();
Result Set rset = stm.executeQiery ("sel ect ename fromenp");

/1 Print the name out
while (rset.next ())
Systemout. println (rset.getSring (1));
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Using JDBC Thin with JDK 1.0.2

With JDK 1.0.2 you have to import the JDBC classes from the package jdbc.sql
instead of java.sql. The driver class is oracle.jdbc.dnlddriver.OracleDriver.

Your program must execute the following three steps before using the JDBC API to
access the database:

1- Import the JDBC classes
2- Register the JDBC Thin driver

3- Open a connection to the database

Import the JDBC Classes

Import the JDBC classes by adding the following import statements at the
beginning of your program. The first import line brings in the JDBC classes, the
second line adds the BigDecimal classes.

inport jdbc.sql.*;
i nport jdbc. nat h. *;

Register the Thin Driver
Register the JDBC driver with the following call. This needs to be done only once in
your Java application. Note that the driver is called "dnlddriver".

Dri ver Manager . regi sterDri ver (new oracl e. j dbc. dnl ddri ver. O acl eDri ver();

Open a Connection to the Database

Open a connection to the database with the JDBC getConnection method. This
method needs a connect string that identifies the JDBC driver you want to use, the
database you are connecting to, the user logon and password.

Since the JDBC Thin driver can be used in applets that do not have an Oracle
installation you cannot use a TNSNAMES entry to identify the database you want
to connect to. You have to list explicitly the host name, TCP/IP port, and Oracle
SID of the database you are connecting to. Please see your database administrator if
you are not sure of the correct values.
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For example, if you want to connect to the database on host "myhost”, that has a
TCP/IP listener on port 1521, an SID (system identifier) "orcl", and logon is as user
"scott", with password "tiger":

Gonnecti on conn = Dri ver Manager . get GConnect i on
("j dbc: oracl e: dnl dt hi n: @yhost : 1521: orcl ", "scott", "tiger");

Note that the driver is called "dnldthin". You can also specify the database with a
Net8 name-value pair. This is less readable than the first version but also works
with the other JDBC drivers.

Qonnection conn =

Dri ver Manager . get Gonnect i on

("j dbc: oracl e: dnl dt hi n: @descri pti on=(addr ess=( host =nyhost )

(protocol =t cp) (port=1521)) (connect _data=(sid=orcl)))", "scott", "tiger");

Sample Program for JDBC Thin and JDK 1.0.2

The following program lists the contents of the ENAME column of the EMP table.
It loads an Oracle JDBC driver, connects to the database, submits a query, receives a
result set, and outputs the employee names.

inport jdbc.sql.*;

cl ass JdbcTest {
public static void main (SXring args []) throws SQException {
/1 Load QOracle driver
Driver Manager . regi sterDriver (new oracle.jdbc. dnl ddriver. Qacl eDriver());

/] Connect to the |ocal database
CGonnecti on conn =
Dri ver Manager . get Gonnect i on ("] dbc: oracl e: dnl dt hi n: @yhost : 1521: orcl ",
"scott", "tiger");

/1 Query the enpl oyee nanes
Satenment stmt = conn.createStatenent ();
Result Set rset = stm.executeQiery ("sel ect ename fromenp");

/!l Print the nane out

while (rset.next ())
Systemout.printin (rset.getString (1));
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An Oracle extension to the JDBC drivers is a form of the getConnection method that
uses a Properti es object. See Connection Properties.
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Features of All Oracle JDBC Drivers

Oracle JDBC drivers support JDBC 1.22, the version supplied with the Java
Development Kit (JDK) version 1.1.1 and available as an add-on to JDK 1.0.2.

Datatypes

The Oracle JDBC driver supports the SQL datatypes required by JDBC 1.22. In
addition, Oracle JDBC drivers support the Oracle-specific datatypes ROWID and
REFCURSOR. Discussion of how to use these Oracle-specific datatypes appears in
Type Extensions.

The tables show how codes in the j ava. sql . Types class and
oracl e.jdbc. driver. Oracl eTypes class map into Oracle datatypes.

Table 1-1 Mapping JDBC Type Codes to Oracle Datatypes

JDBC Type Code Oracle Datatype
Types.CHAR CHAR
Types.VARCHAR VARCHAR?2
Types.LONGVARCHAR LONG
Types.VARBINARY RAW
Types.LONGVARBINARY LONG RAW

All numeric types NUMBER

All date types DATE

Table 1-2 Mapping Oracle Type Codes to Oracle Datatypes

Oracle Type Code Oracle Datatype
OracleTypes.ROWID ROWID
OracleTypes.REFCURSOR REFCURSOR
OracleTypes.BLOB BLOB
Oracle.Types.CLOB CLOB
Oracle.Types.BFILE BFILE
Oracle.Types.CFILE CFILE

LOB datatypes

Oracle8 provides datatypes for LOBs (large objects and external files). The
datatypes are BLOB (unstructured binary data), CLOB (single-byte character data),
BFILE (external file of binary data), CFILE (external file of single-byte character
data).
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Note: Only the JDBC OCI8 driver supports LOBs.

The JDBC extensions for LOB access to be used off the ResultSet or
CallableStatement (the resultSet and callableStatement objects will have to be cast
to OracleResultSet and OracleCallableStatement respectively in order to use these
API) :

Q acl eBl ob get B obVal ue (int index)
Q acl ed ob get d obVal ue (int index)
QacleBfile getBfileVal ue (int index)
Qacledile getdileval ue (int index)

These API return the LOB descriptor or file descriptor. The JDBC API off the
PreparedStatement to bind the descriptor values are (the prepared statement object
will have to be cast to an OraclePreparedStatement in order to use these API):

voi d setBl ob (int paraneterlndex, O acleB ob |ob)
void setdob (int paraneterlndex, O acledob |ob)
void setBfile (int paraneterlndex, OacleBfile file)
void setCfile (int paraneterindex, QacleCfile file)

Please refer to the sample program, LobExample.java for usage examples.

Multibyte Character Sets

The JDBC Thin driver can access databases that use any Oracle character set. This is
achieved by converting the characters to Unicode 1.2. Java itself uses Unicode 2.0,
so there is a mismatch, largely affecting Korean characters.

Streaming

Oracle JDBC drivers support streaming of data in either direction between server
and client. They support all stream conversions: binary, ASCII, and Unicode.

NOTE: Receiving LONG or LONG RAW columns in a streaming fashion (the
default case) requires you to pay special attention to the order in which you receive
data from the database.

A separate section explains the details of streaming. See Streams Tutorial.

16 Oracle8 JDBC Drivers



Features of All Oracle JDBC Drivers

Stored Procedures

Oracle JDBC drivers support execution of PL/SQL stored procedures and
anonymous blocks. They support both SQL92 escape syntax and Oracle escape
syntax. The following PL/SQL calls are all available from any Oracle JDBC driver:

/1 SQ92 Synt ax
Cal | abl e atenent cs1 = conn. prepareCal |
( "{call proc (?2,?2)}" ) ;
Cal | abl e atenent ¢s2 = conn. prepar eCal |
("{? =cal func (?,?2)}" ) ;
/1 Oacle Syntax
Cal | abl et at enent ¢s3 = conn. prepar eCal |
( "beginproc (:1, :2); end;" ) ;
Cal | abl eX atenent cs4 = conn. prepar eCal |
( "begin:1:=func(:2,:3); end;" ) ;

Database Metadata

SQL92 Syntax

Oracle JDBC drivers support all database metadata entry points. They do so by
issuing queries against Oracle metadata tables. The distribution includes the source
code of the OracleDatabaseMetadata class, which you can use to design your own
metadata calls.

Oracle JDBC drivers support SQL92 escapes, except for outer joins. See Oracle SQL
documentation for instructions on specifying outer joins.

Extensions to JDBC 1.22

Oracle JDBC drivers provide a variety of extensions to JDBC 1.22. These are
summarized and discussed in Features of All Oracle JDBC Drivers.

Oracle Types

Oracle JDBC drivers support ROWID as a Java string and REFCURSOR as a Java
ResultSet.

Row Prefetching

Oracle JDBC drivers allow you to set a number (default is 10) of rows to prefetch
into the client during queries, thereby reducing round trips to the server. You can
set the amount of prefetching for either the connection or the statement.
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Limitations

Execution Batching

Oracle JDBC drivers allow you to accumulate inserts and updates at the client and
send them to the server in batches, thereby reducing round trips to the server. You
can set the batch size (default is 1) for a statement.

Define Query Columns

Oracle JDBC drivers allow you to inform the driver of the types of the columns in
an upcoming query, thereby saving a round trip to the database.

Database Metadata Remarks

Oracle JDBC drivers execute the DatabaseMetaData calls getTables and
getColumns with reporting of the TABLE_REMARKS column turned off by
default, thereby avoiding a time-consuming outer join. You can turn reporting of
the TABLE_REMARKS column back on if you wish.

There are a few requirements of JDBC 1.22 that Oracle JDBC drivers do not support:

CursorName

Oracle JDBC drivers do not support the getCursorName and setCursorName calls,
because there is no convenient way to map them to Oracle constructs. Oracle
recommends using ROWID instead.

Catalog Arguments to DatabaseMetaData Calls

There is no Oracle equivalent of the JDBC catalog arguments to DatabaseMetaData
calls. Oracle JDBC drivers ignore catalog arguments.

SQL92 Outer Join Escapes

Oracle JDBC drivers do not support SQL92 outer join escapes. Use Oracle syntax
with "(+)" instead.

PL/SQL BOOLEAN and RECORD Types

Oracle JDBC drivers do not support calling arguments or return values of the
PL/SQL BOOLEAN or RECORD types. For more information, see Features Not
Implemented
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|EEE 754 Floating Point Compliance

Oracle’s arithmetic on its NUMBER type is not compliant with the IEEE 754
standard for floating point arithmetic. Therefore there can be small disagreements
between the results of computations performed by Oracle and the same
computations performed by Java.

Oracle stores numbers in a format compatible with decimal arithmetic and
guarantees 38 decimal digits of precision. It represents zero, minus infinity, and
plus infinity exactly. For each positive number it represents, it represents a negative
number of the same absolute value.

It represents every positive number between 100 and 1- 10738) x 10126 1o full
38-digit precision.
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Features of Specific Oracle JDBC Drivers

While all Oracle JDBC drivers are similar, some features apply only to JDBC OCI
drivers and some apply only to the JDBC Thin driver.

JDBC OCI Features

The JDBC OCI drivers are Type 2 drivers that use Java native methods to call the C
entry points of the OCI library. The use of native methods makes JDBC OCI drivers
platform specific. They provide support for Solaris, Windows, and other platforms.
The Windows version works both with Windows 95 and with Windows NT,
versions 3.51 and 4.0.

JDBC OCI drivers, because they are platform specific, are not suitable for use in
applets intended to be downloaded into browsers running on unknown platforms.
They are, however, excellent choices for Java applications or Java middle tiers like
the Oracle Web Application Server 3.0 Java Cartridge.

The JDBC OCI drivers require installation of Net8, version 8.0 or above, on the
client side. Since they interface to Oracle databases through OCI, the JDBC OCI
drivers support all installed Net8 adapters—IPC, named pipes, TCP/IP, DECnet,
and others. They also support all features of the Advanced Networking Option,
including encrypted Net8.

JDBC OCI drivers convert CHAR data represented in multibyte character sets into
Java strings represented in Unicode. They do so on the client side using the
conversion routines that OCI provides.

JDBC Thin Features

The JDBC Thin driver is a 100% Java Type 4 driver. It connects directly to Oracle via
Java sockets without the need for a JDBC-specific middle tier. The JDBC Thin
driver can only connect to a database if a TNS Listener is up and listening on
TCP/IP sockets.

The JDBC Thin driver is only as platform-specific as Java is. It works on any system
that provides a correct implementation of Java.

The JDBC Thin driver can be downloaded into any browser as part of a Java
application. It is suitable for applets on an intranet, but firewall issues limit its use
in applets for general distribution via the World Wide Web. Discussion of applets,
firewalls, and browser security issues occur in section Applets.

The sanpl es subdirectory of the driver distribution contains an applet that uses
the JDBC Thin driver.
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Extensions to JDBC

The extensions to JDBC fall into these categories:
= Connection Properties
« Type Extensions

=« Performance Extensions

Connection Properties
Another form of the getConnection method uses the Properties class. For example:

java.util.Properties info = newjava. util.Properties();
i nfo.addProperty ("user", "scott");

i nfo.addProperty ("password","tiger");

get Gonnecti on ("j dbc: oracl e:oci 8:",info);

Oracle JDBC drivers support other properties as well. The following is a complete
list:

Table 1-3 Properties Recognized by Oracle JDBC Drivers

Short
Name Name Type Description Equivalent to
user N/A String The user name for logging into N/A
the database
password N/A String The password for logging into N/A
the database
database server String The connect string for the data- N/A
base
defaultRowPrefetch prefetch Integer | The default row prefetch setDefaultRowPrefetch
remarksReporting remarks Boolean | True if getTables and getCol- setRemarksReporting
umns should report
TABLE_REMARKS

If you wish to use JDBC Thin in an applet in a browser that supports only JDK 1.0.2
(Netscape Navigator 3.0, for example), change the first statements in your program
to:

inport jdbc.sql.*;
i nport jdbc. nat h. *;
Dri ver Manager . regi sterDri ver (new oracl e. jdbc. dnl ddriver. Qacl eDxiver());
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Use the JDBC Thin 1.0.2 URL this way:

Gonnecti on conn = Dri ver Manager . get GConnect i on
(‘jdbcoracle:dnithin:@ dat abase’" user” passvord),

Type Extensions
The JDBC drivers support the Oracle ROWID and REFCURSOR types.

Oracle ROWID Type

We do not support the getCursorName and setCursorName JDBC entry points.
Instead we provide access to ROWIDs, which provide similar functionality.

If you add the ROWID pseudocolumn to a query you can retrieve it in JDBC with
the Resul t Set getString entry point. You can also bind a ROWID to a
pr epar edSt at enent parameter with the set St ri ng entry point.

This allows in-place updates, as in the following example:

Statement stmt = conn.createStatement ();

Il Query the employee names with "FOR UPDATE" to lock the rows.
Il Select the ROWID to identify the rows to be updated.

ResultSet rset =
stmt.executeQuery ("select ENAME, ROWID from EMP for update”);

Il Prepare a statement to update the ENAME column at a given ROWID

PreparedStatement pstmt =
conn.prepareStatement ('update EMP set ENAME = ? where ROWID = ?';

I/ Loop through the resullts of the query

while (rsetnext ()

{
String ename = rsetgetString (1);
String rowid = rset.getString (2); / Getthe ROWID as a String
pstmt.setString (1, ename.toLowerCase ());
pstmt.setString (2, rowid); // Pass ROWID to the update statement
pstmtexecuteUpdate (); /Do the update

}

In the ResultSetMetaData class, columns containing ROWIDs are reported with the
typeoracl e. jdbc. driver. Oacl eTypes. RON D, whose value is -8.
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Oracle REFCURSOR Type

The Oracle JDBC driver supports bind variables of type REFCURSOR. A
REFCURSOR is represented by a JDBC Resul t Set . Use the getCursor method of
the CallableStatement to convert a REFCURSOR value returned by a PL/SQL block
into a Resul t Set . JDBC lets you call a stored procedure that executes a query and
returns a results set. Cast the corresponding Cal | abl eSt at enent to

oracl e.jdbc.driver. Oracl eCal | abl eSt at enent  to use the getCursor
method.

Importing classes from the oracle.jdbc.driver package makes programs more
readable. Here is a simple example. The sanpl es subdirectory of the distribution
has additional examples.

inport oracle.jdbc.driver.*;

Cal | abl eSatenent cstn;
Resul t Set cursor;

/1 Use a PL/SQL block to open the cursor
cstnt = conn. prepareCal |
("begin open ? for select enane fromenp; end;");

cstni.regi sterQut Paraneter (1, O acl eTypes. OURSCR ;
cstni. execute ();
cursor = ((CacleCall abl eatenent)cstm). get Qursor (1);

/1 WUse the cursor like a normal Resul t Set
whil e (cursor.next ())
{Systemout.println (cursor.getSring (1));}

Performance Extensions

Oracle JDBC drivers supports extensions that improve performance by reducing
round trips to the database.

Prefetching Rows uses client-side buffers to replace expensive round trips by
inexpensive local pointer manipulation for most rows returned by a query.

Batching Updates does for data headed toward the database what prefetching does
for data coming from it.

Specifying Column Types gets around an inefficiency in the usual JDBC protocol
for performing and returning the results of queries.
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Suppressing DatabaseMetaData TABLE_REMARKS Columns avoids an expensive
outer join operation.

Prefetching Rows

Standard JDBC receives the result sets of queries one row at a time. Each row costs
a round trip to the database. This feature associates with each statement object an
integer called its row prefetch setting. JDBC fetches that number of rows at a time
from result sets associated with the statement.

Use OracleStatement.setRowPrefetch to set a statement object’s row prefetch
setting or OracleConnection.setDefaultRowPrefetch to establish an initial value for
all statement objects created for a given connection object. If you use the form of
getConnection that takes a Properties object as an argument, you can set the
connection’s default row prefetch value that way. See the table Properties
Recognized by Oracle JDBC Drivers.

If you do not set a default row prefetch value for a connection,
DefaultRowPrefetch, its default row prefetch value is 10.

A statement object receives the default row prefetch setting from the associated
connection at the time of the statement’s creation. Subsequent changes to the
connection’s default row prefetch setting have no effect on the statement’s row
prefetch setting. Use setRowPrefetch to change the statement’s row prefetch setting.

If a column of a result set is of type long data or long raw data (that is, the
streaming types), JDBC changes the statement’s row prefetch setting to one, even if
JDBC never actually reads a value of either of those types.

The methods OracleConnection.getDefaultRowPrefetch and
OracleStatement.getRowPrefetch return current values of these two settings.

Notes:

1. To use the setDefaultRowPrefetch and getDefaultRowPrefetch methods, cast
the connection object returned by the getConnection method to type
oracl e.jdbc.driver. O acl eConnecti on.

2. To use the setRowPrefetch and getRowPrefetch methods, cast the statement
object returned by the connection’s createStatement method to type
oracle.jdbc.driver.Oacl eStatenent.

Example

The following example illustrates the use of this feature. It assumes you have
imported the classes or acl e. j dbc. dri ver.*
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Gonnection conn =
Dri ver Manager . get Gonnection ("jdbc: oracle:oci 8:","scott","tiger");

/1Set the default row prefetch setting for this connection
((QG acl eConnect i on) conn) . set Def aul t RowPref et ch (7);

/* The follow ng statement gets the default row prefetch val ue for
the connection, that is, 7.

*/

Satenent stmt = conn.createStatenent ();

/* Subsequent statenents | ook the sane, regardl ess of the row
prefetch value. Only execution tine changes.

*/

Resul t Set rset = stm.executeQiery ("sel ect ename fromenp");

Systemout. println ( rset.next () );

while( rset.next () )
Systemout.println ( rset.getSring (1) );

[/ Querride the default row prefetch setting for this statenent
( (QacleSatenent)stnm ).set RowPrefetch (2);

Result Set rset = stm.executeQiery ("sel ect ename fromenp");
Systemout. println ( rset.next () );

while( rset.next () )
Systemout.println ( rset.getSring (1) );

stnm.close ();

Batching Updates

Standard JDBC makes a round trip to the database to execute a prepared statement
whenever the statement’s executeUpdate method is executed. This feature
associates with each prepared statement object an integer called its batch size. JDBC
accumulates that many execution requests for the statement before passing the
requests to the database for execution.

Use OraclePreparedStatement.setExecuteBatch to set a prepared statement object’s
batch size.

Whenever the executeUpdate method of a prepared statement object is invoked,
JDBC queues an execution request. When the number of queued requests reaches
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the batch size, JDBC sends them to the database for execution. Calling the method
OraclePreparedStatement.sendBatch also causes JDBC to send queued execution
requests for the given prepared statement to the database for execution.

Regardless of the batch size, if any of a prepared statement’s bind variables is (or
becomes) a streaming type, JDBC sets the statement’s batch size to one and sends
any queued requests to the database for execution.

JDBC automatically executes the statement’s sendBatch method whenever the
connection receives a commit request or either the statement or the connection
receives a close request.

The method OracleStatement.getExecuteBatch returns the current values of this
setting.

Notes:

1. To use the sendBatch, setExecuteBatch and getExecuteBatch methods, cast the
statement object returned by the connection’s createStatement method to type
oracl e.jdbc.driver. O acl ePreparedSt at enent .

2. Queued requests are invisible to the database. They are not available to queries.
Use a batch size of one, or call the sendBatch method whenever you need
immediate updates.

Example

The following example illustrates the use of this feature. It assumes you have
imported the classes or acl e. j dbc. dri ver.*

Gonnecti on conn =
Dri ver Manager . get Gonnection ("jdbc: oracle:oci 8:","scott","tiger");

PreparedSt at enent ps =
conn. prepareStatenent ("insert into dept values (?, ?, ?2)");

/] Change batch size for this statenent to 3
((QO acl ePrepar edSt at enent ) ps) . set Execut eBatch (3);

ps.setlnt (1, 23);

ps.setSring (2, "Sales");

ps.setSring (3, "UA");

ps. executelpdate (); //JDBC queues this for later execution

ps.setint (1, 24);
ps.setSring (2, "Bue Sky");
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ps.setSring (3, "Mntana");
ps. executelpdate (); //JDBC queues this for later execution

ps.setint (1, 25);

ps.setSXring (2, "Applications");

ps.setSring (3, "India");

ps. executelpdate (); //The queue size equal s the batch val ue of 3
/1 JDBC sends the requests to the database

ps.setint (1, 26);

ps.setSring (2, "HR');

ps.setSring (3, "Mngolia");

ps. executelpdate (); //JDBC queues this for |ater execution

((QO acl ePrepar edSt at enent ) ps) . sendBat ch () ;
/1 JDBC sends t he queued request
ps. cl ose();

Specifying Column Types

When standard JDBC performs a query, it first uses a round trip to the database to
determine the types of the columns of the result set. Then, when JDBC receives
data from the query, it converts the data, if necessary, to the requested return type.

When you specify column types for a query, JDBC makes one fewer round trip to
the database. The server, which is optimized to do so, performs any necessary type
conversions.

To use this feature you must specify a data type for each column of the expected
result set. If the number of columns for which you specify types does not match the
number of columns in the result set, the process fails.

Use the following procedure to specify column types for a query:

1. Use the method OracleStatement.clearDefines (if necessary) to clear any previ-
ous column definitions for this statement object.

2. Determine, for each column of the expected result set
« The integer column index (position).

« The integer code for the type of the expected return data.
(This can differ from the column type.)

3. For each column of the expected result set, invoke the method OracleState-
ment.defineColumnType, passing it
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« Column index.
« Type code.
« (Optionally) maximum field size.

4. Use the statement’s executeQuery method to perform the query.

Example

The following example illustrates the use of this feature. It assumes you have
imported the classes or acl e. j dbc. dri ver.*

Gonnecti on conn =
Dri ver Manager . get Gonnection ("jdbc: oracle:oci 8:","scott","tiger");

Statenment stnt = conn.createSatenent ();

/*Ask for the column as a string:
Avoid a round trip to get the col umm type.
Gonvert fromnunber to string on the server.
*/
((Caclextatenent)stnt). defi neCol umType (1, Types. VARCHAR);

Resul t Set rset = stm. executeQuery ("sel ect enpno fromenp");

while (rset.next () )
Systemout.printin (rset.getString (1));

stm.close ();

Notice the cast of stmt to type OracleStatement in the invocation of the
defineColumnType method. The connection’s createStatement method returns an
object of type Statement. The Statement type does not have the defineColumnType
and clearDefines methods.

The define extensions use JDBC types to specify the desired types. The allowed
define types for columns depends on the internal Oracle type of the column.

All columns can be defined to their "natural” JDBC types, in most cases, to
Types.CHAR or Types.VARCHAR.

Table 1-4, “Valid Define Types” is a list of valid define arguments to use in
DefineColumnType:
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Table 1-4 Valid Define Types

Oracle Type Valid JDBC Define Type

NUMBER, VARNUM | BIGINT, TINYINT, SMALLINT, INTEGER, FLOAT, REAL,
DOUBLE, NUMERIC, DECIMAL, CHAR, VARCHAR

CHAR, VARCHAR CHAR, VARCHAR

LONG LONGVARCHAR

LONGRAW LONGVARBINARY

RAW VARBINARY, BINARY

DATE DATE, TIME, TIMESTAMP, CHAR, VARCHAR

Suppressing DatabaseMetaData TABLE_REMARKS Columns

The DatabaseMetaData calls getTables and getColumns are slow if they must report
TABLE_REMARKS columns, because this necessitates an expensive outer join. By
default the JDBC driver does not report TABLE_REMARKS columns.

The OracleConnection class provides two entry points for controlling the reporting
of TABLE_REMARKS columns:

«  OracleConnection.setRemarksReporting (boolean)
« OracleConnectiongetRemarksReporting ()

You can turn on TABLE_REMARKS reporting by passing a true argument to the
Connection.setRemarksReporting method. You turn it back off by passing a false
argument. First, cast your Connection object to the class
oracle.jdbc.driver.OracleConnection.

The following code turns TABLE_REMARKS reporting on:

((oracl e.jdbc. driver. Qacl eConnecti on) conn) . set Renar ksReporting (true);

Features Not Implemented

« set Cursor Nane and get Cur sor Nane are not implemented. Use the ROWID
type (see Features of All Oracle JDBC Drivers) rather than the
set Cur sor Name and get Cur sor Nane calls.

=« We do not support ODBC escapes for outer joins. Use the usual Oracle SQL syn-
tax for outer joins instead of the ODBC escapes syntax.
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« We do not support arguments of type BOOLEAN to PL/SQL stored proce-
dures. This is a restriction of the OCI.

Workaround: define a second PL/SQL stored procedure that accepts the BOOL-
EAN argument as a CHAR or NUMBER and passes it as a BOOLEAN to the
first stored procedure.
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Applets

Browser Security Considerations

The communication between an applet that uses the JDBC Thin driver and the
Oracle database happens on top of Java TCP/IP sockets. The connection can only
be made if the web browser where the applet is executing allows a sockets
connection to be made.

In aJDK 1.0.2 based Web Browser, such as Netscape 3.0, an applet can only open
sockets to the host from which it was downloaded. For Oracle8 this means that the
applet can only connect to a database running on the same host as the web server.

In aJDK 1.1.1 based web browser, such as Netscape 4.0, an applet can request
socket connection privileges and, if the user grants them, the applet can connect to
a database running on a different host from the web server host.

In Netscape 4.0 this involves signing your applet, then opening your connection as
follows. Please refer to your browser documentation for the many details you have
to take care of.

net scape. security. Privi | egeManager . enabl ePri vi | ege
(" Uni ver sal Connect ") ;
connecti on = Dri ver Manager . get Connect i on
("jdbc:oracl e:thin:scott/tiger@l sun511: 1721: orcl");

Firewall Considerations

The JDBC Thin driver cannot connect to a database from behind a firewall. The
firewall prevents the browser from opening a TCP/IP socket to the database.

This problem can be solved by using a Net8 compliant firewall and using connect
strings in the applet that are compliant with the firewall configuration. This
solution really only works for an intranet, because the connect string is dependent
on the firewall behind which the client browser is running.

Writing the Applet Code

Write a JDBC applet like any other Java applet. You must import the JDBC
interfaces to be able to access the JDBC entry points.

If you're targeting a JDK 1.1.1 browser, import the JDBC interfaces from the java.sql
package. You load the Oracle JDBC Thin driver as usual. We recommend that your
applet have a Connect i on local variable to contain the JDBC connection to the
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database. (Note: you might prefer to connect to the database just when needed and
keep the connection closed at other times).

inport java.sql.*;

public class JdbcAppl et extends java. appl et. Appl et

{
Gonnection conn;  // Holds the connection to the database
public void init()

/] Load the driver

Dri ver Manager . regi sterDriver (new oracle.jdbc.driver.Oaclelxiver());
/1 QGonnects to the database
conn = DIri ver Manager . get Gonnect i on

("jdbc:oracl e:thin:scott/tiger @ aurora. us. oracl e. com 1521: orcl ");

}
}
In this example the connect string contains the username and password, but you

can also pass them as arguments to getConnection after obtaining them from the
user. See the standard JDBC documentation for more information.

For a JDK 1.0.2 browser, import the JDBC interfaces from the jdbc.sql package, load
the driver from the oracle.jdbc.dnlddriver.OracleDriver class and use the dnl dt hi n
sub-protocol in your connect string:

inport jdbc.sql.*;
public class JdbcAppl et extends java. appl et. Appl et
{
Connecti on conn; // Holds the connection to the dat abase
public void init ()
{
/1 Load the driver
Dri ver Manager . regi sterDriver (new oracle.jdbc.driver.Oaclelxiver());
/] CGonnects to the database
conn = Driver Manager . get Gonnect i on
("j dbc: oracl e: dnl dt hi n: scott/ti ger @« aur or a. us. oracl e. com 1521: orcl ");

-
}

Packaging the Applet Code

The HTML page that runs the applet must have an APPLET tag with an initial
width and height. For example, if JdbcApplet.htm contains the lines:

<appl et code="JdbcAppl et" archi ve="JdbcAppl et . zi p" wi dt h=500 hei ght =200>
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</ appl et >

If you use that form, the classes for the applet and the classes for the JDBC Thin
driver must be in the same directory as the HTML page.

You can use the CODEBASE or ARCHIVE tags in the applet tag to place the
applet and JDBC driver classes in a different directory on the server, orina zi p or
j ar file. Oracle recommends the use of a zip file. This saves many extra
round-trips to the server. CODEBASE gives the directory hame that your class files
are in. It is a directory below the directory where the current page is. ARCHIVE
gives the name of the zip or jar file.

Version 3.0 browsers do not support ARCHIVE.

What JDBC Files to Putinazi p orj ar foran Applet

For a browser running the JDK 1.1.1, put the JDK 1.1.1 driver classes in the zi p or

j ar for your applet. This is done by copying classes111.zip to a file, such as
myclasses.zip, and then adding the application classes to myclass.zip. If you’re not
using the DatabaseMetaData entry points you can omit the

oracl e/ jdbc/driver/ Oracl eDat abaseMet aDat a. cl ass file, which is large.

For a browser running the JDK 1.0.2, put the JDK 1.0.2 driver classes and the j dbc
interface files from the jdbc.sql package (in the cl asses/ j dbc/ sql directory of
the JDBC distribution) in the zi p file. (JDK 1.0.2 browsers support zi p files but not
j ar files). Because the classes of the JDBC Thin driver are delivered in a zi p file,
you have to extract the driver files from that zi p before putting them in the zi p or
j ar for your applet.
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Streams Tutorial

Streams and LONG or LONG RAW Columns

When a query selects one or more LONG or LONG RAW columns the JDBC driver
transfers these columns to the client in streaming mode: after a call to
executeQuery or next, the data of the LONG column is waiting to be read on the
connection to the database. To access the data you can get the column as a Java
InputStream and use the read method of the InputStream object.

You can also get the data as a String or byte array, in which case the driver will do
the streaming for you.

Example

The next Java example dumps the contents of a LONG RAW column to a file on
the local file system. To create the table:

-- SQ code:
create tabl e streamexanpl e (NAME varchar2 (256), Q FDATA long raw;
insert into streanexanpl e val ues (' LESLIE, ’'00010203040506070809 )

Java code to dump the LESLIE LONG RAW column’s data into a file called
| eslie.dat:

/] Do aquery to get the inages naned ' LESLI E
Resul t Set rset