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import java.sql.*;
import oracle.jdbc.driver.*;

class JDBCVersion

{

public static void main (String args [])
throws SQLException

{

// Load the Oracle JDBC driver
DriverManager.registerDriver

(new oracle.jdbc.driver.OracleDriver()) ;

Connection conn = DriverManager.getConnection
("jdbc:oracle:thin:@host:port:sid", "scott", "tiger") ;

// Create Oracle DatabaseMetaData object
DatabaseMetaData meta = conn.getMetaData () ;

// gets driver info:
System.out .println ("JDBC driver version is " + meta.getDriverVersion());

}
}
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/*

* This sample can be used to check the JDBC installation.
* Just run it and provide the comnect information. It will select

* "Hello
*/

World" from the database.

// You need to import the java.sqgl package to use JDBC
import java.sql.*;

// We import java.io to be able to read from the command line
import java.io.*;

class JdbcCheckup

{

public static void main (String args [])

{

throws SQLException, IOException

// Load the Oracle JDBC driver
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Prompt the user for comnect information

System.out .println ("Please enter information to test comnection to
the database") ;

String user;

String password;

String database;

user = readEntry ("user: ");
int slash index = user.indexOf ('/');
if (slash index != -1)
{
password = user.substring (slash index + 1);
user = user.substring (0, slash index);
}
else
password = readEntry ("password: ");
database = readEntry ("database (a TNSNAME entry): ");

System.out .print ("Connecting to the database...");
System.out .flush ();

System.out .println ("Connecting...");
Connection conn =
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DriverManager.getConnection ("jdbc:oracle:oci8:@" + database,
user, password) ;

System.out .println ("connected.");

// Create a statement
Statement stmt = conn.createStatement () ;

// Do the SQL "Hello World" thing
ResultSet rset = stmt.executeQuery ("select 'Hello World'
from dual") ;

while (rset.next ())
System.out.println (rset.getString (1)) ;
// close the result set, the statement and connect
rset.close() ;
stmt.close () ;
conn.close () ;
System.out .println ("Your JDBC installation is correct.");

}

// Utility function to read a line from standard input
static String readEntry (String prompt)
{
try
{
StringBuffer buffer = new StringBuffer ();
System.out .print (prompt) ;
System.out .flush () ;
int ¢ = System.in.read () ;
while (¢ != '\n' && c != -1)
{
buffer.append ((char)c);
c = System.in.read ();

}

return buffer.toString () .trim ();

}

catch (IOException e)

{
}

return "";
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gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
ooooooooooboboboboooboboon

ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo
ooooooooooboboDbo

1. 0000000o0ogoo
JDBCOOOOOODO
oooooooooobooboo
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3

4. Statement 0 0O0O0O00DO0O

5, 0000000000000 ooooooooo
6. DO0OOOOOO

7. 000000 Statement0 OO0 OO0OOOOOOO
8. ODOOOOOO

00030000000 Oracle0000000ODOOO0OODOOODOOOODO JDBCAPIOO
oooooooooboobbboboooobOobOobobooooooboooboooboOoDboOoDbo
JavaOODODOOOOODOOODOOOODOOJDBCJavaOO0OOOOODOOOO

goooodooooad
O000 Oracle]DBCOO0OOOOOOOOOODD import JO0OO0OOOODODODO
ooooooooobooo
import java.sqgl.* jpBCOODOOODO
import java.math.* Javamath OO OO0OOODOOODODOOODODOO
Bighecimal DO OOOOOODOO

Oracle 00 000OO0O0O0O0OCO0ODOOOODDOOOODO Oracle0O000OD0OO0ODOOOO
oooooooooobobobbooooboobobbobooboooobooboooobooboD

o0
oracle.jdbc.driver.* JDBCOODOO Oracle0 0 O0O0D0OODODOOODODOO
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Oracle 00 000000000000 4000Oracled
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JDBCOOOOOOO

ooooooodooOoDbOooObOOboO0oDOOobDO0bDO0bOO00o0oooOUOobDOobOUODOoDOoDo
O00D00OO0ODO0O0OJDBC DriverManager 0000000 registerDriver () OO0 OO0
gooooOoodoobDoooojpBCOd0O0OdbOOOUODOODODDbODOOOOODODO
ooooo

OO0 :00000000java.lang.Class 0000 forName () OO0
ooooooojppCcO0bOdbOOobOdoooooboobgooooDboD
ooooodg

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

ooooooooooboojpkbooboono JavabODOOO0OO0OO0OODOODO
OOMicrosoftJava 0000000000000 OODOO

Oracle]IDBCOOOOOOOOOODOOOODOOOODOOOODOOOOODOO
registerDriver () D0 OO0O0000O0O0O0OCOJavaO0OD0OODOODOOO 1000000
ooo

DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

OO0 :ThinODOOODOOOOODODOOOOOOOOOOOODDOOOOD
ooooooooooboboboboooobobOobobooboooonoo
ThinO0DODOOOOOOOOOOS560000000000000000
ooooooooboDbo

goboboooooooooad

000000000000 JDBC DriverManager 0000 00O getConnection () O

0000000000 DOO0DOODOODOOO0OO0ODOJDBC connectiondO0OO0O0OO0ODO
ooooo0oodoOOobDOoobOboOoboU0oDoDOoDOobD IDODODODOOOOobOOOoOo JpBCOODOO
goooooodoodbOobOobObObOOO0oO0oDbDOobOobOobOO0OoOoooOoo

O0000D0O000000DO0Oracle]DBCOOOOOODOOO getConnection() 0000
oooOoOoOOOOOOCOOCOOCOCDOODOCDOODOODOOOD.OOgetConnection() O
ooooooooboooboooooboobon

getConnection() 000000000000 O0OO0OOCOOODOODOOOOOOODOODO
oooooooooobooboDboDbo

= 3600000JDBCOCIOODODOOOODODOOODOD
= 3600000JDBCThinO000O0O0000O0O0D0OOODOO
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00:.:0000o00ooboooboooobobobobbboboooooboboon
ooooooooooobobobbboooboobobOob0obOOoooon
324000000000000O00O0OO0ODODODO

getConnection) DO OOOOOO0O

getConnection() 000000000000 O0OO0OOCOOODOODOOOOOODOODO
ooooog

= 3400000000000 URLODOOCOOIDODOOOOOOODOODOOD0
= 35000000000 I1IDOOOOOO0OO0OO0OO0OO0O URLODOOO
= 3500000000000 URLOOOOODOOOOOOODOODOOD0

00.:0000o0oooboooobobobobbbobooooboboon
oooooooobooboboboboboooos2000b00b00000000
goooooooobooobooobobobooobooboDboon

0000000000000 0000000000000000000O000000A0
= Net8OOODOOOOO

= 00 <host_name>:<port_number>:<sid>O0 0000 ThinOOOOOOO

= INSNAMES OO OOO0OCIOOOO0O0O00

U0o0oooooooDbD NnsNaMES DO OO0OOO0O0OD0MMNet8OODOOOOOODOODOODO
ooog

O0000O0 vurRLOOODODO IDOOOOODOOODOOO

getConnection (String URL, String user, String password) ;

URLOOOOODOODOODOODO

jdbc:oracle:<drivertypes:@<database>

O0000O0ThinOOOODOOOOODOODODO tiger00000 scott O0OSID orcl
U0000obdb0obb0oUO myhest 0000 1521000000000

Connection conn =
DriverManager.getConnection ("jdbc:oracle:thin:@myhost:1521:0rcl",
"scott", "tiger");

ocClooooo0oooooooboOoooDoOooO0ooDOOoOoOooobDooobooboOo
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Connection conn = DriverManager.getConnection
("jdbc:oracle:oci8:scott/tigere") ;
ooo

Connection conn =
DriverManager.getConnection ("jdbc:oracle:oci8:@", "scott", "tiger");

0000 JpBCOO0ODDOONet80 00000 O0O0DODOOODODOOOOCODOODODOOO
OO0O00OO0ONetsODODODOODOOOOOTNSNAMES DO0OOO0O0O0OO0OOC0OO0ODOODODO
oooooooooobobobbbooobobobobbooooobooboon

Connection conn =
DriverManager.getConnection
(jdbc:oracle:oci8:@MyHostString", "scott", "tiger") ;

ooo

Connection conn =

DriverManager.getConnection ("jdbc:oracle:oci8:@ (description=(address= (host=
myhost) (protocol=tcp) (port=1521)) (connect data=(sid=orcl)))",

"scott", "tiger");

ooO0O0booobobooobbOOoobobO0O0uRLOOO

getConnection (String URL) ;

URLOOOOODOODOODOODO

jdbc:oracle:<drivertypes: <users/<password>@<database>

O00000oOCIDDOOO00DDO000DD00 tigerOD0O0OD0 scott0O0O0OOODO
oooooooooobOobobOOURLOOOODOO IDODOODOOOOOOOOO0OOO0
ooooooog

Connection conn =
DriverManager .getConnection ("jdbc:oracle:oci8: scott/tiger@myhost) ;

goboooObOurRLOODOOOOOOOODOOOOOO

getConnection(String URL, Properties info);

vrRLOOOO0OO0O000O00O0O0

jdbc:oracle:<drivertype>:@<database>

URLOOODOODO JavaPropertiesJUOOO0OO0O00O0O0DOODOODOOOOODODOO
ooooogo

java.util.Properties info = new java.util.Properties() ;
info.put ("user", "scott");
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info.put ("password","tiger") ;
info.put ("defaultRowPrefetch",6"15");
getConnection ("jdbc:oracle:oci8:@", info) ;

O00DOO0OD0OO0OO0O00D0OO0O0 OracleDOOODOOOO Oracle OO Oracle JDBC OO
000000000000 o0DoOo000000000D00DOO00DDOO000DO
getConnection() OO0 O0OO0OO PropertiesO000O0O0O0OO0DOO OracleddODO0O
O00000000004980000000000000 Oracle00000D0O00OOO
oooooooo

JbBCOCIOOO0O0O0OO00000O0OO0O
JDBCOCIODOODODOOTNSNAMES DO OOOOOODOODOODODODOOODOODODOD
000000O0O0OD0O0ODODDOODOO tnsnames.ora00000000OO0OODO
TNSNAMES DO 0000000000 WindowsNTOOOODOOOOOO [ORACLE
HOME]¥NETWORK¥ADMIN U O OO OO ODOOOUNIXOODOUOD OO O¥var¥opt¥oracle [
ooooooogo

U0000000 myhest 0ODOOD0OOD0O0O0000O00O scottOOOODO tiger
OMyHostString O TNSNAMES U O OO UOOO0OOO0OO0OO0OOO0DOODOOOOOOODOODOO

Connection conn =
DriverManager.getConnection ("jdbc:oracle:oci8:@MyHostString",
"scott", "tiger");

;"0 '"e"O0000D0OD0O00DOOO00DODOO00DODOOO0ODODOD

JDBCOCIODOODODOOODThinOODDOOOOODOOM@MNets O ODOOODODOOOODODO
oooooooooobOobobboboboooOobOTNsNaMES DO OO0OO00O0O0O0O0OOO
O0OO0OOTNSNAMES.ORAODODOODOODOOOOODOODOOONetSOOOO0OOOODOODODO
OoO0JjpBCOOOO0DOOOODODOOO0ODOD

00000000 152100 TCP/IPOODOOO0O0OO0O00D0 myhest OOOODODOOODODO
U0O0smpd000000000 oxelOOOOODOODODOOOOODOODODO

Connection conn =
DriverManager.getConnection ("jdbc:oracle:oci8:@ (description=(address= (host=
myhost) (protocol=tcp) (port=1521)) (connect data=(sid=orcl)))",
"scott", "tiger");

JDBC ThinOOOOODOOODOOODOO

Oracle 000000 O00O0ODOO0ODOOOODODOODODOOODDOO JDBCThinOODOO
gooooooooobobobobbooobO0oDbO0ODb TNsNAMESODODOOO0O000000O0
gooooooooobobobbboboooooboonDo

- 00000ODOO0ODOOO0ODDOOODDOO TCP/IPOODODOOO OracleSIDOODOO
ooooogo
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ooo
= [OO00000O00O00000000000

OO0 :JDBCThinO0OO0OOOOTCP/IPOODOCOODOOOODODOOOODOO

00000000 12100000000 s1pO0000000O0O0orecl 00O TCP/IPODO
O0o0oboob0Omyhest0OOOO0ODOOO0OO0O0O0O0OO0OOODOOOOOODODOD
U000 scottODOO00O00 tigerd 00000000000

Connection conn =
DriverManager.getConnection
("jdbc:oracle:thin:@myhost:1521:0rcl", "scott", "tiger");

Net8sOUOOOOOOODODODODOODOOOOOOODOOOOODODODOODOOOOODOODOO
Oo00o0ooo0o0ooOooOooooOOoOoooOoOoo pBCOOOO0OOOODDOOOnD

Connection conn =
DriverManager.getConnection
("jdbc:oracle:thin:@ (description= (address= (host=myhost) (protocol=tcp)
(port=1521) ) (connect data=(sid=orcl)))", "scott", "tiger");

00:.:0000o00oooboooobobobobobboboooobooboon
oooooooooobobobbbooobOobOobOobb0oboOoooon
oooooooboooobooboboseboboboooobOoDbbODD
oooboboooooogoon

Statement DO OO0 OOOOO

0000000000 DO0ODOODODO0O0O0D connectiondO0O0O0OOOOOODODODO
O00Statement 000000000 O0O0DODOOODODO JDBC Connectiond0 000000
0 createStatement () 00O OOOJDBC Statement 000000000 OOODOO
O0Connection00000O0 connO0 000000000 O0O0DOODOOStatement 00O
gooooOobooooooobooboboo

Statement stmt = conn.createStatement () ;

0000000 pBCO0OU0ODDODOOO0DOracle0000OO0OO0ODOOOODDOOODODO
od
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gbobbobooooobbbooooobobobod

0000000000000 bDU0b00statement J00O0O00O0DO executeQuery () O
0000000000000 000DO00DOO0O00 sQLODOOODOOOJDBC Resultset
JodddoooopoopooDoon

OO000OO0Ostatement OOO0O00O0 stmt OO0 O0O00O0O0O0D0O0D0O0O0000O0C0OO
ResultSet 00 O0OOO0OO00OEMPOOOOOODOODODOO ENAMEDNODOOODOODOODO
oooooooooo

ResultSet rset = stmt.executeQuery ("SELECT ename FROM emp") ;

O0000ODOOCracle000O0O0O0OOOODODBCOOOODODOOODODODO

OO0 :JDBCODOO0O0O0O0DOOO oracleResultset 000000000
O0000ODOO00D00O Resultset0O0OD0O0O0OOracled0 OO0
UoooboooooobobobObObOb00000D0 oracleResultSet
oooooooooobobobbooobOo4200000
Ooraclejdbedriver 000000000000 O0O0O0O0O0O0OO

goooooaad

U000O00O00O0OResultset 0000000 next() OOODOOOOOOODOODOO
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
ooooooogd

UobooooooboobobbobboO0o0o0obO0DbODbDResultsetd0000O00DOODODO
Ogetxxx() DOOOOODODOODOOOOxxxOOOJavaOOOoOOooooOoDOODO

UO000000000D0OResultset 000000 rset0O0O0DOOOOOOODOODOO
ooooooooooboooboboDbo

while (rset.next())
System.out .println (rset.getString(1l));

OOO0OO0OOOODBCOO00O000000OOnext() 00000O0O0O0O0O0O0O0O0OOO
000 false000000O000D0OOJavad0O0OO0OO0ODODOOOOODO

OO00000 Statement D0 0doooooonQ

ResultSet [ Statement 00 00 0000000000000 O0O0OOOOOODOODO
000000000 OOCracle]DBCOO0ODODODOODDOOODOODOOO ResultSet 00O
Ostatement 00000000000 0ODOOOODODODOODOOODOODOODOOOOO
0000000000000 0DO0DO0O0OD0D0DDODResultSet 000 Statement O
000 close() DOO0OODOOO0ODOOOODODOOODNO ResultSet OO Statement
Jodddd0oooooooooDooooDoODDOoOObOO0ODbO00O0000000000o
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goooooooooobooboboboooobobobbobooboooooboobooobooDboD
oooooooboooobobobbobbooooobooboon

O00O0O0OResultSet 0000000 rset O0Statement 0000000 stmt 00O
JodddoooopoOoDooooDooDoOooOoOoOo0Oo

rset.close ()
stmt.close() ;

0000 Connection0 0000000000 statement 00000000 ODOOOO
Jdddddd0oooooOooooooooDon

goooooad

gooo :

Jdddd0o0oOooOoDooDooDooODoOoODObOObOO0ODO00O0000000ago
Connection 0000 close () JO0OOOOODOOOOOOOODOOOO Connectionl
000000 conmO0 00000000 O0ODOODOODOODODO

conn.close() ;

ooobodgobooooodad

0000000000 000D000D0DOD000D0DO0000Oracle]DBCThinO00OO0OOODO
U0boob0ooooboobO0ODbDDstatement 000000000000 OOCOOODODOO
ooooooooobooo

Statement 0000000000 0O00DOODODODOResultset00000O00OO0ODOO
Oo0o0ooo0oOooOooboOoooOoOooooOOopBCOOOO0O0OODOOOOOOODOOOOD
og

import java.sql.*;
import java.math.*;
import java.io.*;
import java.awt.*;

class JdbcTest {
public static void main (String args []) throws SQLException {
// Load Oracle driver
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the local database
Connection conn =
DriverManager.getConnection ("jdbc:oracle:thin:@myhost:1521:0RCL",
"scott", "tiger");

// Query the employee names
Statement stmt = conn.createStatement () ;
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ResultSet rset = stmt.executeQuery ("SELECT ename FROM emp");

// Print the name out
while (rset.next ())
System.out .println (rset.getString (1)) ;

//close the result set, statement, and the connection
rset.close() ;
stmt.close () ;
conn.close () ;

}

oCl0I0DDO0O00ODO00O0OOO0ODDOConnectiond000O0O0O0O0O0OO0ODOO

Connection conn = DriverManager.getConnection ("jdbc:oracle:oci8:@MyHostString",
"scott", "tiger");

MyHostString OO 0O TNSNAMES.ORAU O UODOODOOOOOOODOODOODO

00 :000000000000000000getConnection() 000
registerDriver () 000000000000 0O0O560000000
do0booboooooooboooDboon

oooodooond

Oracle]DBCOOOOOO]JDBC122000000 SQLOODOCOOOODOOODOOOODO
OO0Oracle]DBCOOO0ODOO0OOracle000 ROWIDOOOODOOO REF CURSORO O OO
gooooooooooooboboob

OO0000JDBCOODOOOO00ODOO00 JavaDODOOOOSQLODOOODODOOracle 00O
oooooooooobobobbob JavabO0O0OO0OO0OO0ODOODOOOOOOOODOO
ooo

goJpBCcOoOOOOOOIDBC12200000000000000000000000OO
000000000 java.sql.Types DO OOOOOODOODOO

Java0OOOOOOOOOOOOJavaO0OO0OO0OOO0O0OO0OOOOOOCOOOOOOO
sQLOOODODOOOO00OOOO0OObOOO0OSsSQLOOOOooObOoooD

SQLOO0O0OOO0OOO0OO CracleDOOOOOOOOJavaOOODOODOOOOODODODO
SQLOODODOOO0OD0DOO oracle.sgl.*Javal000000000ODOOOoracle.sgl.*
JavaOO SQLOODOOOOODOOO0OOODOODO Oracle0000000OD0OOOOSQLOODO
00 oracle.sql 0000000000000 DOO0O0OODOO0ODOOOODODOOOODOO
O000000O0O0Ooracle.sql.*00000000004-60000 0 oraclesql
Package 000 O0O00O0OOOOODOO
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SQLOODDOOO00O0ODO0O00ODOO0 JavaODOOODOOODOOOODODOS20000000
OSQLDBCOOOO0OO0DODOOO0OODOOO0O0OOODn

0 3-1 JbBCOJavaOOOOOOOracleOOOOOOOOO

00 JDBC JavaOOOQOOO Oracle000D0D0O0O0O0O JavaDODO
oooao oooao sQLOOOoa0 sQLOOOOO0OD0
java.sql.Types.CHAR java.lang.String CHAR oracle.sql. CHAR
java.sql.Types. VARCHAR java.lang.String VARCHAR2 oracle.sql. CHAR
java.sql.Types. LONGVARCHAR  java.lang.String LONG oracle.sql. CHAR
java.sql.Types NUMERIC java.math.BigDecimal NUMBER oracle.sq. NUMBER
java.sql.Types.DECIMAL java.math.BigDecimal NUMBER oracle.sq. NUMBER
java.sql.Types.BIT boolean NUMBER oracle.sq. NUMBER
java.sql.Types. TINYINT byte NUMBER oracle.sq. NUMBER
java.sql.Types. SMALLINT short NUMBER oracle.sq. NUMBER
java.sql.Types INTEGER int NUMBER oracle.sq. NUMBER
java.sql.Types.BIGINT long NUMBER oracle.sq. NUMBER
java.sql.Types. REAL float NUMBER oracle.sq. NUMBER
java.sql.Types. FLOAT double NUMBER oracle.sq. NUMBER
java.sql.Types. DOUBLE double NUMBER oracle.sq. NUMBER
java.sql.Types.BINARY byte[] NUMBER oracle.sq. NUMBER
java.sql.Types.VARBINARY byte([] RAW oracle.sqL.RAW
java.sql.Types. LONGVARBINARY byte[] LONGRAW oracle.sq. NUMBER
java.sql.Types.DATE java.sql.Date DATE oracle.sql. DATE
java.sql.Types. TIME java.sql.Time DATE oracle.sql. DATE
java.sql.Types. TIMESTAMP javal.sql.Timestamp DATE oracle.sql. DATE

OracleJDBCOOOOOOOOUO

O0O00sSQLOODOOO0O0O0OOO0O0 jpBCOOO0O0O0OOOOoOOOODn bBC2000
oooooooboobooboboboboooobobobOobo0obooooobooooob 400
OOracle 00 DOO0O0O0O0DOOOOODOOODODO3200JDBCOOODOOODOOO Oracle
oooooooooobobon

sQLOOODODOOOO00OOOO0OObOOO0OSsSQLOOOOooObOoooD

SQLOO0O0OOOOOOJDBCOOOOOOOOODOOOracledODOODO JDBC20000
0000000000000 0D00O0 oracle.jdbe.driver.OracleTypes.* 00
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JDBCODOOOOOOOO Oracle0 000000000 Ooracle.sql.*x000000O0
ooog

SQLOO0OOOOOOO CracleDOOOOOOODOJavalO0OOD0OOOOODOODOOOO
SQLOODODOOODODOO oracle.sqgl.*xJaval 000000 0O0OODOOOoracle.sql.*
JavaOO SQLOODODOOOODOOO0ODODOOOO Oracle0000000ODOOODO
oracle.sql.*0000000000O04600000oraclesqlPackage0 00000000
oooooo

SQLOODDOO0O0O0ODO000ODOO0 JavaODOOODOOODOOOODODOS20000000
OSQLDBCOOOO0O0O0DODOOO00OODOOO0O0OO0On

0 3-2 Oracle000DO0O0O00OO JDBCOO OracleOOOOOOOOO

sQLOOOoO JbBCOOOOOOOO Oracle0000O00D00OO JavaODODO
sQLODOOOoooaO sQLOOOOoooaO
ROWID oracle jdbc.driver.OracleTypes. ROWID oracle.sqLROWID

REFCURSOR O OO oracle.jdbc.driver.OracleTypes. CURSOR  java.sql.ResultSet
goooooooo

BLOB oracle jdbc.driver.OracleTypes.BLOB oracle.sqL.BLOB
CLOB oracle jdbc.driver.OracleTypes.CLOB oracle.sql.CLOB
BFILE oracle jdbc.driver.OracleTypes.BFILE oracle.sql.BFILE
goooooo oracle.jdbc.driver.OracleTypes.STRUCT 0000000000000 0000000oo0

=  oraclesql.STRUCT
0000000000000000000000
- Ooo00ooo0Java0OO

ooooooog oracle.jdbc.driver.OracleTypes.REF oraclesqLREFO0 0000000

0000000 varray oraclejdbe.driver.OracleTypes. ARRAY oracle.sq. ARRAY
oooooooooo

000000000000 4000Cracle0000D0D0OO0OO0ODODOOODOOOODDOOO4DO
oooooooboooobooboDboDbo

= 0000 oracle.sglUoracle.jdbc.driver U0 0O oracle.jdbc2

= OracerowIDOOO0OOODOO0OOOODDOOOOCODOOODODDO REFCURSOROODODODO
ooooogo

= [OO0OO00O00O0O0O00OO00000000b0000bO0DbODbO
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JDBC OO JavaOOOOOOOOOO
gooooooooobobobbbobooooobonDo
= LONGOODO LONGRAWOOOODOOOO
= CHAROVARCHAROOO RAWOOOOOODO
= OO0O0OO0O0O0O00OO0oobOoobo
= OO0O0OO0O0O0oooOobOoobgoon
= 0OO0Ooo0oooooboo
= LOBOODODOOOOODOODOOOO

O0000OOOCracle]DBCOOO0ODOOOODODOOOOODOOJJava00O00O0OO0ODOOOODO
oooobooooooboboboboboooobobOobOo200000000 oneDX OO
ooooooooooboboboboooobOobobbobooboooobooboobooobooDboD
ooooooogoo

Oracle]IDBCODOOOOOOOOOOOOOOOOODDOOODODOOOODODOOOOCODOO
000000000000 DOO0000ODO0O00OCODO00OO0OODDOOOASClIODO
Unicode 0000000000 DOO0O0OOOOOOODOOOOOOODDOOODODO

- [O00000D00DODODO0O000RwWODODOOOOOOODOOD
getBinaryStream() D00 0O0O0OOODOOO

= ASCIDOUOOODOASCIOOOOISO-Latin-10000000000000O0OOO
O0Ogetasciistream() DO OOOOOOOOO

= UnicodeJOOOOOOUnicoded0 OO0 ucs-20000000000000000
O 0getUnicodestream() D0 0O00O0O0OOOOOO
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InputStream 00000000000 O0O0OOOOOOCODOODODOOODOOOODODO
04000C0racle00000O00OO0OOOODOODODODO

LONGOOO LONGRAWOODOODOOO

D000 10000 oNng OO0 oNngRAWD O OODOOOOJDBCOODOOOOOODO
U0o0ooooooobOobOoDbObObOb000executeQuery () OO0 next() OOOO
bobodwoncODOOODOODOODOOO0O0O0O0OO0OO0O0

one 0000000000 00000D00DDO JavaInputStreamJOOOO0O0O
InputStream 0000000 read() DOO0O00O0O0O0O0O0C0O0O0O0O0O0O0O0O0O0O00OO
goooooooooobooboboobooooboobobbobooboooooboooobooboD
od
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ggboobooboobobobboboobobOO0bO0OboNne U000 oNGRAWHO OO OODOO
O000Ooo00ooOO00o0oO0O00DOO00Db0DO0O00DODO000OODO0O0OO0ODbONLSOD
O0000ONLSOODOO5200000NLSOD0ODOOOO0DODOOOOODOO

LONGRAWDOOOOOO

getBinaryStream() JOO0O00O0D0O0ORAWOODOODOOO0O00O0O0O0OO
getAsciistream() DOOO0O0O0O0OO0ORAWOOOO 1l6e0000000DO0O0DOODOO
ASCIIDOOODOOOOOOgetUnicodestream() D0 O0O0O0O0O0O0O0ORAWOOOO 16
O0000OD00O000O00O0Unicode0O0O0O0D0OO0OO0DODO

bob000woNncrRAWL O OOO 2021220 0000000000000000000O00O

LONG RAW BinaryStream ASCIIStream UnicodeStream
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O0000OwoNnGRAWO O 200016000014 000 "M"4"0000000ASCIODODO
10 "49"00""0"2"0000000Unicode00000000000O000O0O0ODOODODO
O0000ODOO00O0O00DODO16e000 14000"M"04"0000000O00D00OO Unicode
Oo00oo0o™9"0"52"'00000O

LoNGOODOOOO

LONG 00O 00O getAsciistream() 0O OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O0O
0000 us7asciz 000 wesIsosssop1 OO OOOODOODOOOOOOODOODOODO
00000000000 00O000DbODO ASClICO00DoOOoOoooOoooooooooD

0000 us7ascII U wEsIsosssor1 U U O DOOOOOODOODOOOOOOODOODOO

getAsciistream() 000000000000 O0O0O0O0O0O00O0O

getUnicodeStream() D000 oncOOODOOODOOOOUnicodedOOOODOOODO
ucs-2000000000000D0O0DODODODOCOracle0d0bOO0DOOOOOOODODO
ooooooooodoboboboboboooooobpoboo

getBinaryStream() JOO0O onc OO OOOO0O000O0O0O0O0 200000000000
ooo

= 00000 JpBCOCIODOOOOOODOOODOOOODODOOOD us7asciI
WE8ISO8859P1 IO DOUOODNOONgetBinaryStream() DO OO OOO UTF-8
oooooooobooboboboboboooobO0obO0n0 us7ascII0 OO
WE8IsosgssoP1 U DOUODODOOOODN us7ascit000OOO0OOOO0O0O0O0O0O0O0OO

= 00000 JDBCThinOOOOODOOOOOODOOODOOOODO us7ascIiI
WE8ISO8859P1 IO DOUOUODNOONgetBinaryStream() DO OO OOO UTF-8
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ooooooboooobobobObDbObO0 us7ascIizI 000 wEsIsosss9p1 OO
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000000000000 DO0000O0O000C0ODO00DO000D5200000NLSO
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ooooooooooobobobbbooooboobobOobbobOOooooon
ooooogoos-8sgoooooooobooooooboboooooon
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03300woncO00O0 oNgRAWO OO ODOOOOOOOOOOOOOOODOODODO

0 3-3 LONGOO0O LONGRAWOOOOOO

gooo BinaryStream AsciiStream UnicodeStream
LONG Unicode UTF-s 0000000000 ISO-Latin-1 Unicode ucs-20 000
00000000000 us7asCcII OwesIsosgsor1l 0000 oooooooboood
000 wesIsosssor1 O OO OO oodooooooood ood
0000000 oo
- obooobOo0NLs zanc QO
US7ASCIIO OO
WE8ISO8859P1 00O
ooo
- odoooooooooooooo
OO0Gdus7ascIizion
WE8ISO8859pP1 00O
LONG RAW ooood le0dOOdO ASCIIO OO 16000 00 Unicode O
oo

LONGRAWOOOOOOOOOO

getxXxxXStream() 000000000000 O0O0OODOO0O0O0DOOONO0OOOOOOOO
getBytes () 000000000 O0O0O0OOODO0OOOOOODOOOOOOOODOOOO
0D00000000000000000020000000000000000000
getBinaryStream() 0000000 D LoNeRAWO ODOOODO000DOD020000000
getBytes () 00000O0OOOODO

getBinaryStream() 0000 LONGRAWOOOOOOO JavaO OO DO 0000 OLONG

rawdOooooooboooobooobobobboooobooboobobobooboooooon
oooooooooobooboboDbo
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O000C0ODOO0OO0LESLIEDODODOOOO0D rongrRAWO OO OODOOOODDOOODODO
od

-- SQL code:
create table streamexample (NAME varchar2 (256), GIFDATA long raw) ;
insert into streamexample values ('LESLIE', '00010203040506070809');

OO0 JavaOOOOOOOOLESLIELONGRAWO O OO O0ODOleslie.gif: 000000
ooooooogoon

ResultSet rset = stmt.executeQuery ("select GIFDATA from streamexample where
NAME='LESLIE'") ;

// get first row
if (rset.next())
{
// Get the GIF data as a stream from Oracle to the client
InputStream gif data = rset.getBinaryStream (1);
try
{
FileOutputStream file = null;
file = new FileOutputStream ("leslie.gif");
int chunk;
while ((chunk = gif data.read()) != -1)
file.write (chunk) ;
}
catch (Exception e)
{
String err = e.toString() ;
System.out .println (err) ;

}

finally

{
if file != null()
file.close() ;

}

Ubob0O0O0O0erFrATA0O0OO0OOCOO0OO0DOODOODOOOOODOD chunkOOOODOO
Ubooob0oobooooboobOobODbODbOgetBinarystream() DO0OOO0O0OO00O0O0ODOO
InputStream 000000000000 O0OC0OCOOODOODOOOOOOODOODO

getBytes() 00O O LONGRAWOOOOODODO 00000 OgetBinaryStream() OO
000 getBytes() D000DGIFDATADODODOOOOODODOOOOOOOODOOOO
00000000000000000000000000000000000000000
00000000000000

ResultSet rset2 = stmt.executeQuery ("select GIFDATA from streamexample where
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NAME='LESLIE'") ;

// get first row
if (rset2.next())
{
// Get the GIF data as a stream from Oracle to the client
byte[] bytes = rset2.getBytes(1);
try
{
FileOutputStream file = null;
file = new FileOutputStream ("leslie2.gif");
file.write (bytes) ;
}
catch (Exception e)
{
String err = e.toString() ;
System.out .println (err) ;

}

finally
{
if file != null()
file.close() ;

}

IONGRAWO O DOO20000000000000000000O0getBytes() DOOOO
getBinaryStream() 00000000 OO0OOCOO0OO0DOO0ODOO0DOOLONGO OO LONG
rRawOOoooooooobOobobboboboooobobobobooooooo

LONGODODO LONGRAWOOOOOOOO

JDBCOODOOOOOO0O roncODOD oNGRAWOD OO OOODOOOODOOODOOOOD
oooooooooobobobobbooobOobOobob0booooobbdwoncO OO
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
ooooogoo

U0o00o0o0obodoo0oO0obODbdefinecolumnType () DO00O00O0O00 noncOODOODODO
oobooboobodbodrwonc OO0 LONG RAW O O VARCHAR U U0 0O VARBINARY U O[O
oooooooobooboobbooboooobOobOoboboooooboooboooboOoDboOoDbo

0000 defineColumnType () 00000000 D0O0OODDODOOODODODOOODOOODO
0000000000000 000DO0O0DDOOexecuteQuery() OOO0D0OOO0DOODO
Statement 0 0O 0000 oracle.jdbc.driver.OracleStatement DO OO OO0
0oooobooon

O000OdefineColumnType () D0 0000000000000 O0OC0OO00OOO0DODOO
O000020000000000defineColumnType() 00O0O0O0O00OO0OJDBCOO
ooooooooobobobbboboooooboooDo

ooog  3-17



JDBCO O JavaOOOOODOOODOO

00000000000 Statement OO0 OO0O stmt 0 OracleStatement 00O 0O 00O
O00LoNGRAW D ODDODODODOD VARBINARAYD O OO DOODODOOOOOOOOOO
JddddoooopoOooOooDooooDoODobObODObOoO0OO

//cast the statement stmt to an OracleStatement
oracle.jdbc.driver.OracleStatement ostmt =
(oracle.jdbc.driver.OracleStatement) stmt;

//redefine the LONG column at index position 1 to VARBINARY
ostmt .defineColumnType (1, Types.VARBINARY) ;

// Do a query to get the images named 'LESLIE'
ResultSet rset = ostmt.executeQuery
("select GIFDATA from streamexample where NAME='LESLIE'");

// The data is not streamed here
rset.next () ;
byte [] bytes = rset.getBytes(1);

CHARO VARCHARO OO RAWOOODOOOO

defineColumnType () Oracle 000000000 0DOO cHARO VARCHAR OO 0O Raw
0 LONGVARCHAR U 00 LONGVARBINARYU OO UOOOOODOODODOOOOOODODO
oooooooboooobobobbobbo00D oneO OO oNng RAWODOOODOODO
ooooooooooboobboboboooboobOobOobobo0oooobooboooboOoDboOoDbo
od

CHAROVARCHARO OO rRawO O OO0OO0O0OO0O0DOO0O0O0O0O0O0O0OODOOOOODOODOOD
00000000000 JpBCOOO0DN JavaInputStreamOOOOOD0O0OOOODOO
00000000000 0D0ODOO00D0DO000DODOIDBCODOOOODO executeQuery () O
U0 next() DOOOOOO0OODOODOODODOOOOOOOOOOOOOOODOODODO
getXXXstream() 0000000000 O0OC0OOCOOODOODOOOOOOODOODODO
ooooog

000000 815000cHARODVARCHARO OO RaWOODOODODO
setXXXsStream() DO 0O0O0O0O000O0000O00O

goobobooooooooao

goooooooooobobobi1oooboboboboobooboooboobooooboDbon
oooooooooboobboboboooobOobOoboboooooobooboooboOoDboDbo
gbooooooooobobobobbooobOobO0obOb0serECcTOOOOOOOOOOO
oooooooooobobobobooooboobobbobooboooooboobooobooDboD
ooooooogo

ooooooooooboobobobooobonbo
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ResultSet rset = stmt.executeQuery
("select DATECOL, LONGCOL, NUMBERCOL from TABLE") ;
while rset.next ()

{

//get the date data
java.sqgl.Date date = rset.getDate(1);

// get the streaming data
InputStream is = rset.getAsciiStream(2) ;

// Open a file to store the gif data
FileOutputStream file = new FileOutputStream ("ascii.dat");

// Loop, reading from the ascii stream and

// write to the file

int chunk;

while ((chunk = is.read ()) != -1)
file.write (chunk) ;

// Close the file

file.close() ;

//get the number column data
int n = rset.getInt(3);

}

oooooooobooooobooboboDbo

<a date><the characters of the long column><a numbers>

rset.next () 000000 OJDBCOOOOO0LLOoNGOOODOOOOODOOOOODOO
U0o00oo0ooo0o0obobOoDbODbDD00 rset.getAsciistrean() UO0OO0OO0O0OO
goboobodobwoncOOO0O0ODOO0OD JavaODOOOOOOOOODOODODOOOOOOOO
gooooooooobobobobboooboobOobO0ob0NuMBerOOO0OO0 300000
ooooon

O0000OD0O00O0O00D0ODO000Java00OD0OOO0ODOOOO0ODOOOODOOOO LOB
oo000ooo00ooOoOoooOoO0O0oDOOO00OOOO0O0DODbOO LoBOOODODOOOOOD
oo0032100000L0BOODOOOO0OODOOOOODOOOOOOODDOOOODODO

cobooooOooobooOOoooao

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
ooboooooooobobobbboboobOobO0bOob0b00n close()y ODODOODO
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
oooboooooobobOobserEcTOOOOOOODOODODOOOOOOOODOO
ooooooooobooo
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oboboobobdwoneO0OO0O0O0O0O0O0O000O0O0O0O0ODATEDNODO NUMBERUOOODOODO
ooooooogd

ResultSet rset = stmt.executeQuery
("select DATECOL, LONGCOL, NUMBERCOL from TABLE") ;
while rset.next ()

{
//get the date
java.sql.Date date = rset.getDate(1) ;

//access the stream data and discard it with close()
InputStream is = rset.getAsciiStream(2) ;
is.close() ;

//get the number column data
int n = rset.getInt(3);

gobooobOo0ooooO00O0nObO0Oooon

gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo

jpBCO 000000000000 DOOO0O0DODOOO0OODOOODOO0O0DDOOOD0ODO
ooooo2000000000D000O000O0O0D0O0

= [OO0OO0OO00O000O0O00O0b00b0000oo0ooo
= SELECTOOOOOO0OOCOOO0ODOOOO0ODODOOOOD

0000000000 00O0O0OO00O0O0O00O0OCOCOO00O0C0O00O0O000000000O0
ooooooodb getdbobooooboobOobObOOOODOODODODOOOOOODn
oooooooooobooboboboboboooobOobobOoboboOooooon

SELECTOOO0OO0ODOOOOOOOOOOOOO0OOOOO00O0O0O000O0O0O000000
ooooooooobobobbbooobOobOobObserECcCTOOOOOOODOOO
oobooool1ooooooooboooooboobobbooooboobOobOob0oboOoooon
gooooooobooboboboooobonbo

SELECTUOOOODOODOOOOOOO0ODOODOODOOOO000O0OO0O0ObO0Ob00OO0OO0DbOO0D
oooooooooooboobobbooooboobobbobooboooobooboooobooDboD
oooooooooooboobobbooooboobobbobooboooobooboooobooDboD
O0000O0OO0OO0OONuMBeErROOODOOOODODOODODOOODODOIDBCODODOOOODO
ooooboooooobobobobooobobobOobo0ooo0obroNneO0OOOOO
goooooooooboobobbboboooooboonDo

one 0000000000000 DOO0000ODO000O0000000DD0 "stream
Clesed"000000OOOODOOOODDOOODODOOOODOO
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ResultSet rset = stmt.executeQuery
("select DATECOL, LONGCOL, NUMBERCOL from TABLE") ;
while rset.next ()

{

int n = rset.getInt(3); // This discards the streaming data
InputStream is = rset.getAsciiStream(2) ;
// Raises an error: stream closed.

}

ooooooboobodobOOnNnuMBeEROOOOO0OOOO0OO0DOODODOOOOOOOOO
ooooogoo

ResultSet rset = stmt.executeQuery
("select DATECOL, LONGCOL, NUMBERCOL from TABLE") ;
while rset.next ()

{

InputStream is = rset.getAsciiStream(2); // Get the stream
int n = rset.getInt(3);
// Discards streaming data and closes the stream

}

int ¢ = is.read(); // c is -1: no more characters to read-stream closed

goboboObooooaooooao

jpBCOO0O000OOO00OOO00OOO00DOOO0DODODOO0O0ODODOO0OOODOO0100D0
ooooog

goo0o0ooooan

UooooooooobobOobbbObo0nOD clese()DODOOOOOODODODO
oooooooooboobboboboooboobOobobobooooooboooboooboOoDboDbo
obooooooooobobobbbo0o0o0DbO0DbO0bO0n0 clese() DOOOODOODOO
voobogodboobobobobobobooboobobobbobooooobooooooboOoDboD
gooooooooboobooboboboboooobobobobon 2000000000000
goooooooooboboboooooboboon

LOBOO0OO0OOOOOOOOOOnOO

oo0oOoooOoOooOoOoLoBpoooOoOoOoOoOoOOObOODOUOO0ODOOOO0OODOODbOOOOn
gooooooooooboobobobooooboobobobooooobooboooobooDboD
Oo0oOoooOoOopeCcCOb0OO0OdO0OBOBOOODOOOODODOOOOOMcroBOOOODO
000000000000 BFILEDODOOOOODOOOODODO30000LoOBOOOOOODO
OO0Oracle]DBCOOO0D0OOcroBOBLOBO OO BFILEOD OO OOODOOODOOOODO
ooog
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LopoooooooooooooofoooooooooooooooobooobooOoooD
LOBOOODO JavaOOOOODODOOODODOOOODOOOODOOOOODOODODOOOD
00000 Java0OO0O0ODOOOOOOOLOBOOOOOODODOOOOODOODOOOD
Oo00ooooOoOooOooOoooLoBOOOOOODOOOODDOOOODOD

BLOBO CLOBOOOOOO ODOO0OO0OO0OO0O010000 croOODO BroBOOODOODO
oojpBCOOd0OOOOO0ODOOO0ODODOOOO0ODODOOOOODOODOOOODODOOODD
JavaOODODOOOOODOOODOOOODODBCOOODODOOO croBO0O00O BoBOOODO
O0000O0OOCracle0000000D0O0O0OO oracle.sqgl.BLOBODOOO
oracle.sql.croBU 000000000 O0DOODOOOOOOODOOcLoBOOO BLOBO
ooooboooobooboboboboooobOobO cordOO BrOoBUOOOODOOCLOB
00 eoBUOOO0OODOMMOO crorUDOO BLOoBUOOOOOODOOOOOOOOODO

00000 croBOOO BLOBOODOOOODOOODODDOD4400000BLOBODOO
clopioooooooooooooooooooon

O0000OBFILE OOOOOOOOO BrILECDOOOOODODOOOOOOOOOO
gooooooooobobobboooobobobOobooboooobooboooobooboD
oooooooooboboobobbooobOobobobobooooonoo

000000010000 BrFILENOOOOOOODBCOOODOOOODODOOOOCODOO
00000000000 0D0OO000D0D0Javad00OD0OOOO0ODODOOOOCODOOJDBCODO
O0000BrFILEDOOODOOODOOracle00000O000O0OOODO
oracle.sql.BFILENOOO0OOOOOODOO0O0O0O0O0O0OO0OOCOOBFILENOODOODO
bobooooboooobobobbbb erIcEd00OO000RFILENOOODOODOODO
BFILEODODOOOODOODOOOOODOODOO

o000 erIiLEODOODOODOOOOOOO4-5200000BFILECDDOOOODOODOO
ooooooog

JDBCOUOUOOOLOOOOUOOoooooooooodaoan

O0000ODOOCracle]DBCOO0O0O0OOOOOODOOOOOOODODOOODDOOOOODOO
ooooooooooboooboDboDbo

= PL/SQLOOODODOOOOODODO
= JavaOOOOOOODOODO

PL/SQLOOOOOOOOODOO

Oracle ] DBCODOOOOOPL/SQLOCOCOOOCOOODOOOODOOOODODOOODODODO
0000000000 00D0D0O0SQL200000000 Oracle00O0OOODODOOODODO
O0000D0O0000 PL/SQLODOOOODODOO Oracle]DBCOOOODODOOOOODOO

// SQL92 Syntax
CallableStatement csl = conn.prepareCall

3-22 Oracle8iJDBCOOOOOOOOOOOOOOO



oboooOooooo JbBC

"{call proc (?,?)}" ) ;
CallableStatement cs2 = conn.prepareCall
"{? = call func (?,?)}" ) ;

// Oracle Syntax
CallableStatement cs3 = conn.prepareCall

( "begin proc (:1, :2); end;" ) ;
CallableStatement cs4 = conn.prepareCall

( "begin :1 := func(:2,:3); end;" ) ;

Oracle 00 000OO0OO0OODOO0ODOOOODODOODODOOODDOOOPL/SQLOODOO
O000O0ooOoOooOPL/SQLOO0ODOOOOOODOOOOOOODOOOODODOOOODD
og

create or replace function foo (vall char)
return char as
begin
return vall || 'suffix';
end;

jDBCOOO0O0O0OOOOOOO0ODOOOODODODOO0ODD

Connection conn = DriverManager.getConnection
("jdbc:oracle:oci8:@<hoststring>", "scott", "tiger");

CallableStatement cs =

conn.prepareCall ("begin ? := foo(?); end;");
cs.registerOutParameter (1, Types.CHAR) ;
cs.setString(2, "aa");
cs.executeUpdate () ;
String result = proc.getString(1l);

JavalOOOOOOOOOO

JDBCOOOOOOSQLOOO PL/SQLOODOOOOD JavaODODODOOODODOOODODODO
O000C0D0Java00O0OOODOOODODOOOODDOOOODOPL/SQLOOODOOOO
ooboooooooobobobobO0objavabbO0oO0oO0OO0ODOODODOOO0OOOOODO
OOracleSiJava 0O 0OD0OO0D0O0OO0O0O0ODOOOODODOOOOCODOODODOOO

ooboddoobodd JDBC

O00D00OO0D00OO0D0OOracle]DBCOOODODO java.sqgl.SQLException() OO OO0O

00000000000 02000000000000000000 OracledO0OOOO0O
O0000OOCOracle 00 000000000000 DDOO0OOODOODOOOODDDOOOODO
000000000000 00000000000 Cracle8i00000ODO0ODOOOO
oooooooo
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ooooooOgjppCcoo0OooboOoooOoOobooobo0ooOoOOooooboooOboOooD
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
oooooooobooboboboobooobooboon

ooooooooooboboDbo

= getMessage():000O00O0000O0O00O0O0O0O0O0O0COOO0OOO0O0O0O0O0OO
ooooon

= printStackTrace():00000000000O0O00O0COO0O0O0O0O0O0O0O0O0OO
ooooooooooboobon

O0000OgetMessage () U printStackTrace () U0 O0O0O0O0OO0ODOOOOODOOO

catch (SQLException e) ;

{

System.out .println ("exception: " + e.getMessage());
e.printStackTrace () ;

}

0000000000 000O0O00D0O000DOO000ODbOO000O0ODO0000O0 Oracle
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
00000000 AQODBCOOOO0ODOOOODOOOODODODOODODOD

goooodaon
gooooooooobobobbobobooooobonDo
= [OO00000000b00b00000oo0oboobooo0oboDboDbo
= 0OO0Ooo0oooooboo

goooooooooboboboboboooooboobobobbobooboooos20000
ojppCO0Od0C0CO0OO0O0OOO00OOO00OOO00DOOO0ODDObOO0O0ODODOOOODD
goooooooooboobobobooooboobobbobooboooooboobooobooDboD
Oo00oO0oooOoOoo0s200000000000 DBC:O00ODOOODOOOODODOOOOO
ooog

gobbboooobobboboooooobobobboooooooao

gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
oooooooooobobobbobboooooboos21000000000000000
ooooooooooboobobbboboooobobboboooooboobon
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Connection Manager 0 0 O 0 O Connection Manager 0 0 0000000000000
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ooooooobooooboobooboDbo
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00 strUCTOOOOOOOOO0OOODOO0OO0O0O00O0O0O0O0OOOCOCOOO0DOODODO
ooOoOojpBCOO0OO0O0DODOOOO0DOOO00ODODOOO0O0ODO0OOO0O0DDOOO0ODOD
ooooooooobobobbobooobOoboboboboooobooonoo

000 oracle.sql.REF

oracle.sql.REFO0O0OODOOracle0000000O0O0ODOODODODOOOOOODODO
J00O0O0OOoracle.sql.*00000000000000Ooracle.sgl.Datumd 00
O00000O0O0O0O0ODOODOD JDBC20oracle.jdbec2.Ref 000000 ODOODOODO
ooooogo

REFO0OO0OO0O0O0O0O0OO0O0OO0O0OO0DOODOOOOOOOOODOODOODOO00O0000000O0
oooooooooobobobobboboooooboboon

oracle.sql . REFUODOO0OOOODOODOOOOODOODOO

= getvalue():000000000O00O000O0O0O0O0O0COOO0OCOOO0O0OOOO
= setvalue():00000000000O000O0O0O0O0O0COOO0OOCOOO0O0OOOO
= getBaseTypeName ():0000000000O00O00O0SQLOOOOOOOOOOO
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OraclePreparedStatement OO 0 OracleCallableStatement OO0 setREF()
OO0 setrRef () U0 OOOOOREFOODOOOOOOODOOODODOODOODOOOO
000000000000 0O00OOoraclecallablestatementl OracleResultSet [
getREF () OO0 getRef () DO ODUOOOOREFUOOOODOOODOOOODOOODOOO
ooooooogo

JDBCODOOOREFOO0OODOOODOOOODODOOOOCODOO

REFODOOOO0OODOO0O0OOO0D476000000racle000000O0O0O0O0OOODO
ooooooog

000 oracle.sql. ARRAY

oracle.sqgl.ARRAYO O OOOOracle0OO00O0OO0OOvarray OO0 OOO0OOOODOO
O0000O00O00O0DO0DODDbODbObO0 verrayOOOOOOoOOoOoOOoDODODO
JDBCOO0OOO0O ARRAYO O OOOODOODOOOODOODODODODODOOODOODODOD
000000000000 UOoracle.sql.ARRAYOD OO UOOoracle.sgl.Datum 00O
000000 oracle.sql.*000000000OMI oracle.jdbe2.Array 00O JDBC
20000000DO0ODODODOOOOODOODODO

ARRAYU OOOODOODOODODOOOOOOOOoOOoOoOobOobOobobOoooOoo0Do0oDO
gooobooooboobobobobbooobobobO0ob0bO00O0dAarrayDescriptor
oooooooooobobobbobobobOobobOobO041300000ARRAYD O
oooooooooobobobooooobooboon

ARRAYU OOOODOODODODOOOO0OO0OO0O0O

= getArray():0000000O0000O00JDBCOOO0O0O0O0O0OOCOCOOODOOO
O0000O0Ogetarray () DOOOO0O0O0OO0O0O0OO0O0O0O0O0O0O0O

= getOracleArray():getArray () JO0UOUO0O0O0O0O0O0O oracle.sql.*x00000
oood

= getArrayDescriptor():00000O0O0OO ArrayDescriptor000000O0OO
O00ArrayDescriptorJ0 0000004130000 0ARRAYOOOODOODOO
goooobooOoooboooboooOd

= getBaseType ():000000000SQLOOOOOOOOOOOOOODOOOOO
O0000042000000000 oraclejdbe.driver.OracleTypes 0 OO0OO0OO0OODO
0om

= getSQLTypeName (): 00000 SQLOODOODODOOO

= getBaseTypeName ():00000000OOracle0 00000000 DOOODOODODO
O0O0D0O0OO0O0OEMPLOYEED OO DODOODO

= getResultSet():0000000000000O0O00O00O

ARRAYOOOOODOOODDOOODO oraclePreparedstatement 0[O
OracleCallableStatement O OO setARRAY () DO UOO0OOOODOODOODODOODO
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00000000000 0ooO00DDoDo000oDoOo00oooDO
oracle.sqgl.ArrayDescriptor 000000000 arraydescriptor 000000000
O0000D000D00000D0O0 oracle.sgl.ARRAYO O OO ODODODODOODOO

ArrayDescriptor 0000000 O0O0CODO SQLOOODODOOODDOOOODODODO SQLO
looboobooboooobobob 10000000 boooooboobobbobooooboooDooon
O0O0000000 oracle.sql.Array00000000DO0O0DOOOCOOODOODOO

od

0000000000 00D0OD0OO000D0OO0OCracle00000D00O0O0O0DOO0O SQLDO
oooooobooooboobobobObO00O00O0DbO0OD creAaTE TYPEOOODOODOODO
ooooooog

CREATE TYPE num varray AS varray(22) OF NUMBER(5,2) ;

000000000000 sQLOODOOnum varray 000

00.:0000o00obooocooboobobobbobbobooobobo

0 : CREATE TYPE person AS object (cl NUMBER(5), c2
VARCHAR2 (30)) ;

CREATE TYPE array of persons AS varray(10) OF person;

0000000000 000D0 sQLOOOO0array of persons 000
0000000000 sQLOOOOperson000

ArrayDescriptor 00O UO0O0ODO0ODOOODODODODODODODODODOODOON Connectionl
ooooogjppCOO0O0OOObOOO0ODOODODODO0O0O00O00OODODb0O sQLO
ooooooooooobooboo

ArrayDescriptor arraydesc = ArrayDescriptor.createDescriptor (sgl_ type name,
connection) ;

sql type name JOOUOOOO0OUO connectionJOO0OOO ConnectionO 0000
oooooooooog

ARRAYU OUOOODOODOOOOOOOOOObOOooOooOobOobOobooboooooboooboDn
ooooooodbjJjavabO000000O0O0OO0OO

ARRAY array = new ARRAY (arraydesc, comnection, elements) ;

arraydesc 00000 0ODO0ODOOODODODOOOcconnection000000O00OOODOOO
O00Oelements 000000000 JavaOOODODODOOOOOOelementsOO0OOO
0020000000000

= JavaOOOOODOOOOOOODOO4int([10
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= JavaOOOOODODDODODODODOxxx[N0Oxxx0OO JavaOOOOOOOODOODOO
000000 OooOOdIinteger(]ld

oag:

= OraclePreparedStatement OO OO setARRAY ()0
setArray ()0 000 setObject () UOODOOOOOOODOODOO
O0O00D oracle.sql.ARRAYOOOODOOOOOODODODDO
oono

= ARRAY O OO ArrayDescriptor 00000000 OO OJavadoc O
ooooooogo

ArrayDescriptor  get0000000OO0O0 ODOOOOOODOODOODOOOODODOO
ooo0doOooO0OodDbOoDboDbobooO sQLOodooboboobboboooobooboo
OO0 sTRUCTOODOOOOOODOODODOODOOO0OOOOOOODOOOOOODODODO
goooooooooDboobobOboOoO0DOO0DbDO0bDO0obO00o0U0oO0O0 1OboooooOoo
goodbo0ol1ooooobogooooooooboobobOoO0oDOoDOobDOobDO0OoOoooOoo
oood

ArrayDescriptor U0 0O0OO0O000O0O0O0O0D0O0O0O00O0O0O0O0OO0OOCOO0ODOODODO
oooooog

= getBaseType ():00000000000000O000O0O0O0O0O0CO0O
OoracleTypes UOOOOOOOO0OOO0O0DOO0O0O00O0O0O0OO0OO0O0O0O0DODOA4-20
OO0O0ODOO0Ooraclejdbedriver D00 0OOOCOOCOOOOCOOODOODOOOM

= getBaseName ():0000000 STRUCTOHREFOOOOOOOOOO0OO0OOO0O0OO
gooooobooooboooboboboboooobooboDo

00 :000000 aRraAY OO ODO0DO0OOOOOOOOOOOOOOOO
collection 0000000000000 ODOODOODOOracledd
0000000 sTrRUCTSs OO 0OJava O O ARRAYO SQL O O
collection0 OO OO0OOOOOOOO

000 oracle.sql.BLOB0O oracle.sql.CLOBO oracle.sql.BFILE

BLoBO croBO OO0 BFILEDOOOOOOO LOBOOOOOODOOOODOOOODOO
oooooooobooboobbooboooobOobOoboboooooboooboooboOoDboOoDbo
oooooooooobobobobooobonDo

oracle.sql 00 O0O0D0ODOLOBOODOOOODODODOOODODOOOODOO

= BLOBUOUOUOOOOOOOOOOODOODODOOOOOOOoracle.sqgl.BLoBO OO
oooooooobooDbo
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= croBUO0OO0OO0OO0OO0OOCOO0OO0OOODOODOOOOOOODOODOODOOOOO0OOO0O0O0
O0O0Ooracle.sql.croBO0000O00O0000O0O0OOO

= BFILEOOOODOODOOOOOCOODODODOOOOOOOOODOOOCODODOD
oracle.sql.BFILEDODODOOOOODOODOOOOO

U0 seLEcTOOOO0O0O0OBLOBOCLOBOO OO BFILEODOOODODOOOOOODOODOO

goooooooooboobobobooooboobobbobooboooooboobooobooDboD
ooooooOoooOooOooooOoOoO0oOOoO00oOOOO0O0OObOO00OO044100000LOB
gooboooobooboDbo

00 :oracle.sql.cLoB00000O0Oracle000O0O0O0DODOO croBUO
0000000000 0U0ooO00DO000D000DD0DDOo0oOoooDO

oracle.sql.BLOBOOOOOOOOOOOOODODOODOO
= getBinaryOutputStream():BLOBUO O OOOOOOO

= getBinaryStream():00 BlobOOOOOOOOOO0OOO0O0O0O0O0O0O0O0O0O0RO
U000 soBOOOOODO

= getBytes():BLOBUUOUOOOOODOODOOOOOODODOOOOOOOOOO
oooooooooo

= length():BLOBOOOOOOOOOOOOO
= position():BLOBUUOOOOOODOOOOOOODOODOODOOO0O0O0O0OOO

= putBytes():0000000000000O00O00COOOO0OCO0O BoBUOOOO
ooooooog

oracle.sql.croBU0UO00O0O0OO0OO0OO0O0DOODOODOO
= getAsciiOutputStream():ASCHIOOO0O0O00O00 croBOOOOOOOOOOOOO

= getAsciiStream():ClobU 0000000000000 croBUOO AsciiOOOOO
oooooooobooDbo

= getCharacterOutputStream():Unicode 00O 0000 croBO0OO0OOO0DOO0O
oood

= getCharacterStream():CLOBOOODO Unicode 0000000 OODODOOODODOO

= getChars():croBUUOO0OOOODOODOOOOOOODOODOOOOOO0OOOOOO
od

= length():cLoBOOOOOOO0O0OOO0O0O
= position():cLoBUOOOOOOOOOOOOOOOODOODOOOO0O0O0OO0OO
= putChars():0000000coBOOOOOOO0OOOODOODOOO000O0O0O0OO
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= getSubString():CLOBUOOOOOO0OOOO0O0O0O0O0O0O0O0O0O0O0O0O00O0O
= putString():0000 croBO000O00O00O0O0O0O0O0O0OO0O0O0O0O0O
oracle.sql.BFILENOOOOOODOODOOOOO0O0O0O0ODO

= openFile():00000000000000O

= closeFile():00000000000000O

= getBinaryStream():00000000000O000O0O0O0O0O0COO0O0O0OOO

= getBytes():00OO0000O000O0O000O0O0O0O00O0O0O0O0O0COOOOCOOO
oooooooooo

= getName ():0O0000000O0000O0O00O

= getDirAlias():00000000000000C0O0O0O0O0COO

= length():BFILEODOOOOOOOOO0OOO

= position():0000000000000000000O000O0O0O0O0O0CO

00 :prILE00OOOODOODOODOOOOOOOOODOODO

000 oracle.sql.CHAR

CHAROODOOODOOOODOOONLSOOOOODDODOODODOOOOcEARDODODOOODODO
oboboobceaARO0OO0OO0OOODOODODOOOOOOODODODOOOOOOOOO
O000O0ONLSOOOOOODOOO0O00DODOO000O0O0O000O0000O0000O0cHARD
goooooooboobobobobooobonbo

oooooooooobobob cearOO0DOOOOODOODODODOOOOOOOOOO
O uTr-800 0O 0O ISO-Latin-1 (WE8IS08859P1) 00 00 0O0OracleSs0 0D O0O0DOOOO
CHAROOOOODOODOODOODOOOOOOOobOOobO0bO0ooooooo

000000000000 0O0O00D0O000DODOOPBCO ceaAROOODODODOODODODO
boooboooboooobobobceceaARODOO0O0ODOODODODOOOODOODODODO
obooboooooooboboboboooooom

ciARJO00O0O0ODOODOODODOOCO0ODOODODOODO0O00O0OO cearRO0OODODO
oracle.sqgl.CharacterSet U0 OO 0ODO0OOOODODODODOODODOODOODOODOOO
CharacterSet 00000000 ODOOOOracleJ000000ONLSOOOOOOODO
00 1000000Ocharacterset 00 0000000DOODOODO0OO00OOOOOODO
ooooooodooOobDOooObObOO0oOOobDO0obDO0bOO00o0UooOUObDObOUODOoDOoDO
Oracle 0O 0OODOODODOOOOOODODODOOOOOOOM Oracle8iNLSOOOODOO
oooooood

Oracle 0000000000 O0O0DDODOOODDODOO ceAROODODOOOODOOODOODO
jppCOO0O0000OOO00OO00DOOO0O0DODOOO0OODOO0O0OOO00ODDOOODODO
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O000000O0oraclebPreparedStatement.setOracleObject () 000 OO CHAR
ooooooooooobooboo

CHARUOOOOODOODOODOOOOOOOoDOOoDbOO0bOO0b0000000on

1. 00 CharacterSet.make () DO0O0OO00O0O0O00O0OOOO0OOCharacterSet 00O
Jdddd0oo0o0ooOooOopoooDoooooDoODODODOODODOObOODOO0DO0000
J0d0dd0ddO0dO0O0racle0 0000000000000 0O0OOOOOOOO
OraclelId0000000O0OO0O0O
O

int oracleId = CharacterSet.JA16SJIS CHARSET; // this is character set 832
CharacterSet mycharset = CharacterSet.make (Oracleld) ;

Oracle 00 000OD0O0DOOCOO0DDOOODODOOODDODOOOODO oraclerdd
U00O0o0oobodioraclerd00bOO0OOOOOO0OODODOOOOOOODODODO
oooooooooobooboboboooobobOobobooooooboobooobooDboD
0000000000000 IDO0O0ODOMOracleiNLSOOODOODODOOOODODO
od

2. CHAROOOOOOOODODODODOODODODODDOOODOODOODOODOOOO0O0
00000 CharacterSet 00O O0O0OOOOOOCharacterset 000000
Jddddoo0o0opoOooOoDoooDooooODoODoODOoOoODOO0OO

O

String mystring = "teststring";
CHAR mychar = new CHAR (teststring, mycharset) ;

CHARUOOOOODOODOOOOOOOoOOobOOobobooooooooboooooboobon
Characterset OO0 0O0O00O0O0OO0OO0OO0OOODOODOOOOOOODOODOO
UbobooooboooobobobObODbO0Ocharacterset0000000O0O0OOO
obooboooobobobbbOceaARODODODOOOOODODODO

O00O0OJavadocO cHEARO OO OOOODOOOOODOOODOOOO
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oag:
- CharacterSet 0000000 NULLOOOODOOOODOOOO

= CharacterSset U0 0000000000O0O0O0OO0OOO0DOODOO
ooboobooooboobobbobbobo0obO0bDOmake() OOOO
oooooooooo

= 0000000000000 CharacterSet.DEFAULT CHARSET [
ocobooooooooOoOOOOOOODOODOODOODOODODOOO
ocoboooooooooooo

= 00000 characterset 0000000000 000O00O0O0O
oooooooooobooboDboDbo

CHAROOOOODOODOODOOOOOOOoOOobOO0ob0ooooooooooooobooboDbo

= getString():CHAROUOUOOOOODOOOODOOOOOOODOODOOODOOO
O0O0Javastring 0O OO0OOO0OO0OOOOOOOOODOODODODOOOODODODO
J00000 oraclelDOOOOOOOOOgetString() O SQLException OO
oood

= toString():getString() U0OOO0O0OO0OO0O0O0O0DOODOOOOOOODOODODO
U0000 oracleIDOUOOODOODODODOtostring() O cHAROO OO 160000
OO000sQLExceptionO00OOO0OO0OOOODOODOO

= getStringWithReplacement ():getString() D000 0O000O0O cHaAROOODO
O00000O0O00O0D0ODODO UnicodeOODOOOODODODODOOOOOOODOO
goooooodoOobOooOoOOoOO0oDOO0bDO0obDO0obO00o0oUooOobDObOUDoDoD
ooooboOooooOobobooboboooobooboo

oooooooooOooboobbooboooobOobOobobo0ooooboobooobOOoDbOoDbo

gooooooooooboobobboooobobobbobooboooooboooobooDboD
Oo000ooo0oooOO0O00oooOO0oO00oOOoO00oooOOoO0oOobOboOoooBCOODOOOn
gooooooooooboobobboooobobobbobooboooooboooobooDboD
0000000000 00D0D0000DO0O00D0DO0000D0O QOracledDOOOOODODO
ONLSOODOOOOoOoOOojpBCODOOOO0DOOOO0O0DDODOOO0OODOOOODOOODO0OS-2

OO00O0ONLSOOODOOOODDOOOODOONLSOOODOM@M Oracle8iNLSOOOODODO
ooooooog

000 oracle.sql.DATEDO oracle.sql.NUMBERO O O O
oracle.sgl.RAW

OO000oO0OoO0oOoooOopBCOOOo0ooooooooOooosSQLobooooooon
0000000000 O00DODOO00 DBCJava00OO0O0O0DOOOODODOOOOCODO
Javadoc O OO OODOOOODO
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000 oracle.sql.ROWID

0000000000 00D0D0000DOD0000DOO0000O0OraclerowIDOOOOODODO
oooooooooobobobboboboooO0obOOobO0browIDOOOOOOOOOOOO
OO0 rRowIDOODOOOOOOODOOOODOOOOCracle0000000ODOOODOOOO

ooo

oracle.sql.ROWID OO OO Doracle.sql.Datum 0000000 0OO0OOOODOOO
0000000000 DOO0DODOODObOOO0ODO0ODOROWIDOOoracle.sgl.Datum O
OO0 stringvalue () UOO0OOO0OO0OO0O0OOOOODOrROWIDODOOO 160000000
stringvValue () 0 O0O0O0OOOOOOO

ROWIDOOODODOOOODOOOO0OD48I00000Cracle00000O0OO0O0DOOOOODO

oooooooooo

oracle.jdbc.driverD00 0000000

oracle.jdbc.driver U0 0O0O0O0O0ODoracle.sql 00 0000O0O0OOOOOODOOO
0000000O00O0DOoDOODOO00O0DO0ODO0ODObO0000OODbDOOOO0Ogd Oracle
O00000O0O000ODO0ODoracle.sql.*000D0O0ODOOOOOODOSQLODODO

ooooooooooboobon

U42000000000000000D0O0DOO0DO0O00O0O0OOODOOOODOODODOO

ooooo

042 000000000000000CO0A0

ooo gooao
OracleDriver java.sql.Driver OO0 00000O0COCOOO
OracleConnection Oraclestatement 0 00000000 OO0OOOOODOO
000000000000 O0obDDoD0Od Oracle0OOQOd
dodo0ooooooooDoOooooooo
O java.sgl.Connection 00000000 MM
OracleStatement 0000 OCracleD 00000 0OODODOOOOOOODOO

OraclePreparedStatement
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042 00000000000000000 (00)
ooo goooao

OracleCallableStatement 0000 oracle.sqlU0OOO000 get0OOOO
oracle.sql.*J00000ODOOCOOOOOODOO
set 0O OO 0OOraclePreparedStatement 00O
00 java.sgl.CallableStatement 00000
00000 preparedStatement 0O 0O 0O [

OracleResultSet oracle.sql U0O0O0O0OOO0O00OOO getO OO0
Ojava.sgl.ResultSet 0O OOOOOOM
OracleResultSetMetaData Oracle 000000 O0OO0OOOOOCOODOOO
0 java.sgl.ResultSetMetaData 0O O OOO0O
oM

oracle.jdbc.driver U000 0O0O0OOOODOOODOODODOODOO
= 000000000
= OracleTypes OO0

0000000000000 JavaDOOOOOOOODOOOODOOraclenoBd LoNngD OO
UmonerRAWHO DO OOOOOOOOOOOODODO

OracleTypes 00SQLUODODDOODODODDODOODODDOOODOODOODDOOO
OracleTypes OO OOOO java.sql.Types 0000000 DO0OODOOOOracle 0O
O0000o0o0ooooooooo

000000000 DOoracle.jdbe.driver 00000000000 000O00OO0O
00000000000 Oracle000000D0OOO0O0DODOOOOODOODO42900000
O0000OD0000D00000O0 OracledO JavaOODOOODODOOODOO

000 oracle.jdbc.driver.OracleDriver

O000O00O0O0O0OCracle]DBCOODOODOODOOOOODODODODOOOOOOOD
J000000o0o0o0o0opo0obU0obO0obD java.sgl.DriverManager U0 O QOO0
registerDriver () 000000000000 ODOOOO0OO Oracle0O0OD0ODODO
000000000000 0D0Oregisterdriver () UO00O0OOOOraclebriver 000
O000000000DbO0ODOjava.sql.Driver 00000000 OOCOOODODODO
oooooooobooDbooo

Oracle]DBCOOOOO0ODOOOOODOOODriverManager 000000000 O0O00ODO
Oo000ooo0o0ooOO0oO00ooDoOO000obOOoO0O0OoOoDOoOooOoOs200000PBCOOODO
oooooobooooboboDbo
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000 oracle.jdbc.driver.OracleConnection

000000000 pBCO0O0DODOOO0O0ODOOCracled00O0OO000ODOOOODODO
Oracle 00000000 0OOOO0DOOOODDOOODODOOODDOOOODOOraclednOO
ooooooooooboooboboDbo

gooooooooobobboboboboobO0bO0obO00 TaBLE REMARKSOOOODOODO
gooooooooobobobobboboboooobobobOo488sb000ooooon
oooooooooobobobooooobooboon

oooooooboooobooboDbo

createStatement (): 00 OracleStatement D0 D OO00ODOOOODOOOO

prepareStatement ():0 [0 OraclePreparedStatement 000000000000
od

prepareCall (): 00 OracleCallableStatement OO 0OO0ODO0OOOODOOO
getTransactionIsolation():000000O0O0O0OOO0ODOOOOODOOO

setTransactionIsolation(): TRANSACTION »UJ 00000000 O0O0ODOODO
ocoooooooooo

0000 oracle.jdbc.driver.OracleConnection 00 00O0OOracled 0 OOOO
oooooooog

getDefaultExecuteBatch(): 00 000000000000 O00O0O0O0O0O00O0CO
ooooog

setDefaultExecuteBatch(): 0000000000 OO0ODOOOODOOOODOOOO
gooodo

getDefaultRowPrefetch (): 0000000000000 O0O0O0O0O0O0O0O0O0OCOO
ooooon

setDefaultRowPrefetch(): 00000000000 O0O0O0O0O0O0O0O0O0O0O0O00OO
ooooon

getRemarksReporting (): TABLE REMARKS U0 00000000000 OTRUEO
ooooo

setRemarksReporting (): TABLE REMARKS U O OOOD0OOO0O0O0O00O0O0O0OOO
od

getTypeMap (): 00000000000 0000O0Oracle 00000000 JavaOO
000000000000000Mm

setTypeMap (): 00000000000 O0COCOOOCOCOOCOOCOOOOracledd
ooboobdJavabO0OO0O0OO0oDOODOOOOOOODOO
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000 oracle.jdbc.driver.OracleStatement

000000000 JDBCOODOOODDOODODOoOraclePreparedStatement 000
OracleCallablestatement 0 O0O0ODO0OOOODOODODOOOOODOODOODOOO
Oracle 00 0OODOO0ODOODOOOOODODODODOOOOUOOUODOODOOOODODODO
0000000000 DOO0DOODODODODO0O0O0ODODO oracleConnectiondOOO0OO
oooooooooboo

48800 00000ooooooooooobobobobobobobobobooooooOoonoo
gooooooooooobobobobobboooobooboDo

oooooooooobooboo

- executeQuery (): 0000000000 O0O00ODOOOOracleResultset 00000
goodoooo

= getResultSet():OracleResultSet 00000 DOOOOODOOO
= close():000000OO0ODODODO

0000 oracle.jdbc.driver.OracleStatement D0 OO0 0OOracle00O0O0O0O0O
ooooooo

= defineColumnType():0000000000O0O00O0O0O0O0O0O0COO0O0O0OO0OA0N
ooooooog

= getRowPrefetch():0UOODOOOODOOODOOOOOOODOO
- setRowPrefetch (): 000000000 OO0OO0OOOOOO

000 oracle.jdbc.driver.OraclePreparedStatement

00DOO00DOO0OO0O0 JpBCOODOOODDOODODOODODOOODD oraclesStatement 00O
0000000000 000O0oracleCallableSstatement DO O O0O0O0OOOO0OOO
00D0O0O0OD0O0O0O00ODOoracle.sql.*0000000DO0DOOO0DOODOOODODOOO
O00 set00000000000O0 OCracled 00000000000 ODOODOODODO
JodooooooooDoon

48800 000000oo0oooboooooboobobbobobOobobobooooooOoonoo
gooooooboooooboobobobobobooooobonbo

Jodddddoooooooo
= getExecuteBatch():0UO0O0O0O0O0O0O0O0O0O0O0OOOOOOO
- setExecuteBatch (): 0000000000 OOOOODOOOO

= setOracleObject():oracle.sql.*0J00000O00O0O0O0O oracle.sgl.Datum
0000000O00O0D0ODODODO0ODO0O setO0bODOO
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setXXX ():setBLOB() DO OOOO oracle.sql.*0000O00ODOOOOOOO
O0set00000oracle.sql.* 00000000000 setxxx() OOODOOO
O00JavadocOOOOODOODODO

setCustomDatum(): CustomDatum OO0 0000 O00Oracle 00000000 JavaO
O0000000oo0oU0oooooDooooooooo

setNull():SQLOODOO0OOOOODOOOOOODO NvLLOODODODO
setNull (param_index, type code, sql type name)0 0 O type code [
REFOARRAYOD OO DO sTRUCTO O OO sgl _type name 00 SQLOODOOOODO
(schema.sql_type_name) D0 OO0 00000

cloese():00000000O0O0O0O0O

000 oracle.jdbc.driver.OracleCallableStatement

000000000 JDBCOOODODOD0O0O0O0JoracleStatement 000
OraclePreparedStatement 0 00O 0O0O0ODO0OOOODODOODODOOOODOODOOOOO
00 oracle.sql*000000000000000000 set000000000O0
0 oracle.sql.* 000000000000 get 00000000000

ooooooobooooboboDbo

getOracleObject (): 0000 oracle.sqgl.DatumJ 000000000 getO
O000O00O0000DODO oracle.sql.*O000000ODODOO

getxxxX (): 0000000 oracle.sql.*00000O0O00OO0OODOOgetCLOB() O
00 getO00O0O0ODOoracle.sql.*»00000000000 getxxx()OOOOODO
O00JavadocOOOOODOODODO

setOracleObject ():oracle.sql.* 0000 oracle.sqgl.Datum O 000000
00000000 0O0DO0ODOODODOODO0O set0bODOO

setXXX ():OraclePreparedStatement 0 00000 set 00000 setBLOB() O
O0MOD00 oracle.sql.*»0000000DOOCDOODODOOOODOODODO
oracle.sql.*0000000000O0DO setxxx() DODOOODODOO0OJavadoc OO
oooooood

setNull():SQLOODOO0OOOOOOOOOOODO NvLLOODODODO
setNull (param_index, type code, sql type name)0 0 O type code
REFOARRAYOD OO0 STRUCTO O OO sqgl_type name 00 SQLOOOODODO
Oschema.type0 0000000000

registerOutParameter (): 00 0000000ODO SQLOOOOODODODOODOOODO
JDBCOODouTOU0O0ODOODODODODOUOODODOOODDOODODDODDOOODDOOOODOOD
000000000o0o0oU0ooo000OoOo000D0DO0D000D0U0D0D0ODoDUDOOOO0D
0 SQL 00 oracle.jdbc.driver.OracleTypes 100000000 D0OOO0DOOODO

goooooooooboobobobooooboboboboooooobooboobooDboD
OO0000SQLOODODOOO0DDO oracleTypes.REFOSTRUCTO O OO ARRAYO OO
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oooooooooboobooboboboooobobobobooooooboobooboDboD
D00 SQLODOOO0OOstringSQLOODOEMPLOYEEODOODOOODODOOODODO
Oracle 00 00O0OO0OOODOOODOOOODO

= close():00000000O0O000COOO0O0COO0OOO0OO0O0DO0O0O0O0O0OC0O

000 oracle.jdbc.driver.OracleResultSet

OO000C0ODOO00OjpBCUOO0O0DOOO0O0ODOOO0O0Dget000DOOOODDOOOODODO
0000 oracle.sql.*»000000000O0O0O0OO

ooooooooooboboDbo

= getOracleObject ():0 000 oracle.sql.DatumJ 000000000 getO
O000O000000DODO oracle.sql.*O000000ODOODOO

= getxXxxX():O0O0O0O0 oracle.sql.*000000000O00O0ODOGgetcLOB() OO0
get00ODODODO

= next():0000000000000CO

0 00O oracle.jdbc.driver.OracleResultSetMetaData
O00D000000JPBCOOOOOOOONOODNOODOODNOOOracleD 000000
D00DO00000D0O0O0000

D00DO00000D0O0O0000

= getColumnCount ():Oracle000000O0O0O0OOO0DOO0O

= getColumnName ():Oracle0 0000000000 OOO0OOODOO0O

= getColumnType ():Oracle 000000000 OO0OO0OSQLOODOODODODO
Oracle000OODOODOOOOODOODODODOOOOOODOODOOOODODODO
0 OracleTypes.STRUCT U OO OracleTypes.ARRAYO O UOOOO

= getColumnTypeName (): 000000000000 SQLOOOOOOOOOOOOO
0000000000 0o0O0OO00DOO000DOOO0O0DOOSQLODDODOOOOooD
OREFO0O0D0ODODOOODODOOOODOOOOCDO REFODOOODOOOODODO SQLO
ooooogoo

= getTableName():OOOODO Oracle0 000000000 ODOODOOOODO

OracleD0OODOOOOODO

Oracle 0000 JavaOOOOODOOOODOOOODOOOODOOOOODOODOOOOD
Oracle 00 000ODOO0DOOOODDOOOODOOODOODOOODBCOODOOOO

oracle.jdbc.driver U0 0000000000000 O0DODODOOOOOOJavadOO
oooooooboobobobobobooboobOoboboboooooboobOooOgn]JavabO
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00000000313 00000JDpBCODO JavaODOOOOODOOODOOOODDOOODOD
og

000 oracle.jdbc.driver.OracleTypes

OracleTypes JOOOOJDBCO SQLOODODOOOOOODOODOODOOOOODODODO
0000000000000 b00obOO0bODbDbOO0OD00oracle.jdbe.driver.OracleTypes
00000000 Javajava.sql.Types 00000000000 O0O0ODOOQO Oracle D
ooooooooooobooboo

- OracleTypes.STRUCT

- OracleTypes .REF

- OracleTypes .ARRAY

- OracleTypes.BLOB

- OracleTypes.CLOB

- OracleTypes.BFILE

- OracleTypes.ROWID
java.sql.Types U0 0O0O0O00O0OO0OOOO0ODOOODOOOOOOOOOO

JDBC O OoracleTypes 0O OO0DOOOOOOODODO SQLOODOODOOOOODOODO
O0000 preparedsStatement U000 setNull () DO0O0O0O0O0O 20000000
oood

OracleType DOOOOO0OO0OODOO oracleTypesOODODO SQLOODO
java.sgl.CallableStatement 0 00O
oracle.jdbc.driver.OracleCallableStatement 00O OO
registerOutParameter () 0000000000000 DOOOOSQLOOOOOODOO

000 registerOutputParameter () [0 CallableStatement OO O
OracleCallableStatement OO OOODOOODODOOOO

CallableStatement.registerOutParameter (int index, int sqglType)
CallableStatement.registerOutParameter (int index, int sglType, int scale)

OracleCallableStatement .registerOutParameter (int index, int sqlType, String sql
name)

0000000000 D0ODindexJ0OOD0OODODODODOOOOSsqglType D SQLOOODO
OD0O0D00O oracleTypes 1000000sql name 00000000000 O0DOODOO
O00000O0O0O0O0DODDO scaled sglType d NUMERICO OO DECIMALOOODOO
goooooboOooOoooooboboo
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STRUCTUARRAYOD OO O REFOODODOOOODOODODODOOOOOOODOO
CallableStatement.registerOutParameter () 0 200000000000000

registerOutParameter () 0 OracleCallableStatement D0 O 0OOOOOOODOO
00 sTrRUCTOARRAYO OO O ReF000D0O0DOO0O0OO0OOOOODOOOOOODODODO
ooo0ooOoboOo0ooooooooo

JO00O0O00Ocallablestatement 000 procout 000000000 0OOO0OOOO
0000000000000 ceAR00000O00OOOUO registeroutParameter () O
O0O00ODOoracleTypes.CHARSQLOOOOOOOOOODOOOODODODOO

CallableStatement procout = comn.prepareCall ("BEGIN procout (?); END;");
procout . registerOutParameter (1, OracleTypes.CHAR) ;
procout .execute () ;
System.out.println ("Out argument is: " + procout.getString (1));

JO000O00OCcallablestatement 000 procout 0000000 0O0OOOO0OOOO
O0sTrRUCTODOOODOOODODOOregisterOutParameter () DO OO0 O0OOOSQLODO
OracleTypes.STRUCTUOOOOOOO SQLOOOOOODOODODEMPLOYEEDODOO

ooooooogo

OO000OO0OOevMpLOYEEOOOODOODODODODOOOOODODODODOOOOOODOO
O0OsTrRUCT OO ODOODOOOOOOOOEMPLOYEEODODOODOODOODO sTRUCTOODOO
000000000000 000O0O procout 0 OracleCallableStatement 0O OO0
OO0O0OgetsTRUCT () DOOOOOOO

CallableStatement procout = comn.prepareCall ("BEGIN procout (?); END;");
procout .registerOutParameter (1, OracleTypes.STRUCT, "EMPLOYEE") ;
procout .execute () ;

// get the value into a STRUCT because it
// 1is assumed that no type map has been defined
STRUCT emp = ((OracleCallableStatement)procout) .getSTRUCT (1) ;

OracleTypes OO0 setNull) D OO 0O oracleTypesO0O0OOD0O SQLOOODODODO
UbooobooboooobobOoDbDbOsetNnull () O0OOO0O0O00NULLOOOODOODOO
setNull () 00 0O0O0OOjava.sql.PreparedStatement 00O 0O
oracle.jdbc.driver.OraclePreparedStatement O OO 0ODOOOOODO

setNull () O PreparedStatement [0 [0 OraclePreparedStatement U O OO OO
oooOdooOooOooooOooboDboDbo

PreparedStatement.setNull (int index, int sglType)
OraclePreparedStatement.setNull (int index, int sglType, String sgl name)

000000000000 Dindex000OD0O0O0O0ODOODOsqlType 00O SQLODOODO
OD00D00O oracleTypesDUO0O0O0O0OOOsql name 00000000000 O0DODOO
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oooooooooobobobbbobooooDbOobOobO sgqlypeDO0OOO0OOMMDOO
goooooooboobobobooooboobo

setNull () O PreparedStatement U0 OO0 0OOODO STRUCTH ARRAYLO REF 0 0 0O O
00o0doO0Oo0od NnLLdooooDbooo

setNull () 0 OraclePreparedStatement 00000000 0O0O0OOODOOO
STRUCTUOARRAYOD O OO REFOODOODOODODOOCO NuLLOOOODOODOOOODO

OJ00000Preparedstatement D 00000 NULLOOOOOODOODOOODOOO
NULLOODOODODOODO0OO00O00000 oracleTypes.NUMERICOOODOODOODOD
ooooooog

PreparedStatement pstmt =
conn.prepareStatement ("INSERT INTO num table VALUES (?)");

pstmt.setNull (1, OracleTypes.NUMERIC) ;
pstmt.execute () ;

O000000O0D0OO0DOoDOOOOO0OEevPLOYEED O NULL STRUCTOOOOODOODOODO
OO00O00OO00O0O0O0OsTrRUCTOOOOOOO NULLOODOODODODO
OraclePreparedStatement 0 00O 0O0O0ODO0OOOODOOODODOOOODOODOOOOO
pstmt [ OraclePreparedStatement 0000000000 O0OO0O0O

PreparedStatement pstmt =
conn.prepareStatement ("INSERT INTO employee table VALUES (?)");

( (OraclePreparedStatement ) pstmt) .setNull (1, OracleTypes.STRUCT, "EMPLOYEE");
pstmt.execute () ;
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OO0O00OO0O00OO00ObOO00000 Oracled O Javal
00o00o0000000000000000000o0a0
-« 00000000000
- [00000000O00000000000O0
= oraclesql*00000 JavaOOO getO set0 000000
- O00000000000000000000O00000

O000O0Ooracle.sql.*x00000000COO0ODO0ODOODOOJava00000O0OO
0000000000 00D0OD0O000D0DO0O0Ooracle.sql.*000 Oracle]DBCOOO
O0000O0oO00ooOOOo0ooOosQLOboooooboooobooooooooobOoooDo
og

oracle.sql.*0000000000000O0O0O0O0OO0O0O oracleResultsetl
OracleStatement[] OraclePreparedStatement[] OracleCallableStatement
0000000000 DOO0ODOODODOO0O0O0ODOODODOd getoracledObject ()0
setOracleObject () O getXXX () setXxX () XXX [0 oracle.sql OO0 0OO0OODOODO
goooooodoOoboooOoO0oDOO0obDO0bDOobO00o0oUooOUobDUobOUDOoDoD
Javadoc OO O OOOOOODO

gobooboooaon

JDBCOOOOOOSQLODOODO JavaODOODOOOOOOOOSQLOOODOODODODO
OJavaOOOODODDODODODOOOOJavaDOODODODOO java.langd java.sqgl.Types OO
00000000 0O0ODO0ODOODODODODOOOOoracle.sql000O0D0OOOODOODODDODO
O00000O0O000DO0ODOO0ODODoracle.sql. 0000 SQLOOOOOOODODOO
ooo0doooOoOodbDOoDboDbOOobObOUOoOoOoDObD sQLooobobobooooobooboOoon

goooooodooOobooobOobOOo0oO0obDO0oDbDO0obO0oOo00ooOUobOOobUoOUoDoDboD
0oo0o0oO0oO0OodDOobobD sQLObobooooooooobooooooboDbooDo

O000SQLOODODODONUMBERD cHAROOOOODOOoracle.sql.*000O0O

SQLOODODOO0ODOOD0O00000OOOoOsQLOooooooobooobooboboboooooobooDog
ooooboOooOooobDOobobobobobooooboboo

oooooooooobobobbO0obo00O0Db0D000 oracle.sql.x00000OO
ooooooooobobobbbooooobobOobobooboon Javadoono
ooboooooooobobobboboboobOO0oDb0D java.sqgl.Types.*x 000
java.lang.* 000000000 OO0O0O0O0O0O0O0O00000O00O0O0O0 JavaOOOODO
U000o000000b0bO0DbD oracle.sql.*J0000O0O0DOODODOO JavaODODO
oooooooooboDbo

SQLNULLOOODOOO

JavaOOSQLNULL OO O0OOJavaO0O null OO00000OOJavaO00O0OOO0OD0OD0OOODO
U00000OO0byteDintOfloat OO 0OO0O0OO0OODOODOODOOOOOOODOODOO
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oooooobooo2000000000Javad000000 nullOO00O0O0OO0O0OO
000000 O00OnulO0OOCOODBCOOOOOOODOOOODOOOODOOODODOD
oooooooboooooobobobobboboooobooboDo

U00JavaOOO0OOO0OO0ODOO NuLLOOODOOOOOJavaO0OOONULLOOOODOODOO
ooooooboooobobobobobbbo0o0o00b000int 00 Integerdfloat OO
FloatOOOODOOODOOOODDOOOODOOOODOSQLOOOD SQLNuLLOOO0ODO
oooooooooobobobobboooboobOobOobb0obOOooooon

gbobb0boooooobobboooaoon

JDBC statement 00000000 java.sgl.ResultSet 000 O0O0OO0DO0O
OracleResultset 00000000 O0OODOODO DBCOODOODODOOOOOODODO
O0O0O0OO0OO0OResultset 000000 O0ODOODODOOO0OOODOODOOO OracleO O
O00000O00OD0O0DODODOOCracled00D0OD0ODOO oracleResultsetO0O0O00O0O
O0o000o0Oo0OO0DOoDOObOO0ODO0ObDObDObD0O0OO0ObOJavabO0OODODODO
oooodooooboobobobobooboobog

JavaOODOOOOOODOOO JDBCsStatement 0000000000 SELECTOOODOO
OO00OOracled JDBCOOODODO java.sgl.Resultset 00 O0O000O0O0O00O0O0ODO
JDBCResultset O DOD0OO0O0O0D0ODOO0O0O0ODOOOODOO Resultset0O0O000OODO
O0000ODO0O0D0OCracle000D0O00O0OOO0O0DDOOODODDOOOODODO
OracleResultset 000000000000 O0O00OO0DOODOO

O0000D00O statement 000000 stmte OO0 O0O00ODO JDBCResultSet 0000
gooooooobooboboboooobonbo

ResultSet rs = stmt.executeQuery ("SELECT * FROM emp") ;

Oracle 00 O00O0OOODOOJDBCOODOOODODOOODODOODOODOOOODOOODODOO
000 rResultset 00000000 ODOODOODODOODODODODODO
OracleResultSet 0O 0O0O0OOO0O0OO0OOOOOO

oooodooOodoOOoDbOoOOoOoOO0oO0oDO0obDO0bDOobOOooooooopBCODODO
java.sgl.CallableStatement 0 00000000 OracleCallableStatement 00O
oooooOooOooOoDoo jppCcOb0dbOOOoOoDOOobDOoDbObbOboOobOOoDOoDOo
Callablestatement 000000000000 ODOOCOOOODODO OracledO0OO0O
O0D000D00O000000000D0O0 oracleCcallableStatement UOOOOOOMO
00o000oO0Oo0dDOO0DOoDOObOO0OOU0DbDODbDObDOb0JavabO00OOOOOOOOODOO
oooOdooOooOooooOooboDboDbo

PreparedStatement 0 000000000 O0OOODOO JDBC
java.sqgl.Connection.prepareStatement () D0 D000 0OOO0DO0OODO JDBCO
0000000000 DO0ODOODODO0O0O0DO0ODODOO000 preparedStatement OO
0000000000DO0DOODODODODO000d Crace00O00OO0OOOODOODODDODO
OJ000000 oraclePreparedstatement U0 00O 0ODO0OOOODOODODOODOODODOO
00o0OdoO0O0o0dbOO0DO0ODbODJavaODOODOODOOOOODOODODODOOOODOODO
ooooog
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00000000 statement 0000000000O0000O00ODOOgetOracleObject ()
000 setOracleCbject () DOOOOOOOOOOOOOOOOOOOOOOOOO
JavaODOOOOO0O oracle.sql .*x000000000000O0O00O0O0O0OOOOO
O0000O0O0O00ODQoraclesql*00000 JavaOOO getd set0 0000000000
0o0ooooo

oraclesql*00000 JavaO OO getd setO0 00O OO0

O0000ODget000 set0000O00OD JDBCO O getObject () O setObject ()
0000000 Oracle 0 00 getOracleObject () 0 setOracleObject () OO OO0
O000000000OOoracle.sql.x000000000D00O0ODOOOJava0DOOO
Oo00ooooooooo

OracleSQLOOOODOODOODOODOD getxxx() ODODODOOOODOODO43400000
000 getXxXXX)OOOOOOOOOOOOOOmMOODOODODOODODOODODOODOO
oobooooooooboboDbbbO getbobOobOOOOOOODODODO

Standard getObject() 00O OO

0000000000 O00D0000D JDBCgetObject() DOODODOOOODODO
java.lang.Object U0 OO0 O00O00O0O0O0OO0OO0OOODOODOOOOOODODOO
oooooooobooboDbo

= Oracle000000SQLODOOOOODOOIDBCOOODOOODOOOODOOOODODO
getObject () OO0 SQLOODOOOODDOOOODO JavaDODOOOODODO

= Orace00000D00ODO41000000000D00DODODODOOOODOODODOO
ROWID OO DO OO OgetObject () OO0 oracle.sqgl.*000O
Ooracle.sql.ROWIDOO0O0O0O0O0OODOOOOODOOO

= Oracle00000O0O0O0OOgetObject() OODOODOODOCOOOOODOODOO JavaO
0000000000 DOO0DO0O@m@mOoOodODbDOoDbDJavabOOO0OO0OODOD SQLOODO
00odoOooOoOodbOoDboDbbObObOO04e00000D0ODODODOOOOODOOD
O [ getObject (parameter index) UO0OO0OO0O0OO0O0O0O0O0O0O000O0O0O0OO
U0 00getObject (parameter _index, map) UOOOOO0OO0OOOODOODOO
0000000O00O0D0OD0DO QracledOO0O0OO0OO0OO0OOODOODOOOODODODO
getObject () 0 oracle.sql.STRUCTUOUOODOOOOOOODOO

getObject () 00O0O000004-3300000 4-300 getObject() I 00O
getOracleObject() DO O O0OOOOOOOOODOODOOO

Oracle getOracleObject() DO OO

0000000000D0ODDODOD oracle.sql.*000D00DODODOOOODOODODO
000000 oracleresultset 00 O00O00OO0OOOOODOODOODO
OracleCallableStatement DO OO OO OO OgetOracledbject () DO OOOOO
oood
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getOracleObject () DODOUODODOODODODODODODO oracle.sql.* 000 0OODatum
oooooooooOoDoOOobOOOoOU0oDOOobDOobOobOO0OoOoUoOoon

public oracle.sqgl.Datum getOracleObject (int parameter index)

0000 patumOO00O0D0ODOOOCODOODODODOOO JavainstanceOf() OODOODODO
J0000 oracle.sql.*0000OOODOO

getOracleObject () 000 0000043300000 4-30 0 getObject() 0 OO
getOracleObject() DO O O0OOOOOOOOODOODOOO

O0:0000000 getOracleObject) 00000 ODOOODOODODODOOOOOOODO
O000000O0D0O0DO srILEDDOODODOOOOOOOOODOSELECTOOODOODO
U000000000D00DDODOgetOracleObject () J cHAROO OO char datum O
OO0OBFILEODUOOOD bfile datumO 000000 O0OgetOracleObject () O
DatumO0 00000000 ODOOOCODOODOD ceaAROOO BrFRILEODOODOODODODO
ooooog

stmt.execute ("CREATE TABLE bfile table (x varchar2 (30), b bfile)");
stmt.execute ("INSERT INTO bfile table VALUES ('one', bfilename ('TEST DIR',
'filel'))");

ResultSet rset = stmt.executeQuery ("SELECT * FROM string table");
while (rset.next ())

{

CHAR char datum = (CHAR) ((OracleResultSet)rset).getOracleCbject (1);
BFILE bfile datum = (BFILE) ((OracleResultSet)rset).getOracleCbject (2);

o

0O:00000000 getOracleObject)0 0000 O0000000O00O000000O
O0O00oo0o0O00000000000 myGetbate() DOO0OO0O00O0O00O0O0O0O0O0CO0O
ooooogoscorTO0OO0O0OO0OO0O0OO0O0D0O0OO0O0O0DATEDODOODOOOOOOODOO
O0O00000000000getOracledbject() OO0 scoTTOOOOOOO0OOOO
OO00000OgetOracledbject () U DatumOO0O0000000000O0O0O0O00O0O
DATE00ODOODOO0DOO000000O0O0O0O000DO00DOODO

OracleCallableStatement cstmt =
(OracleCallableStatement) comn.prepareCall ("begin myGetDate (?, ?); end;");

cstmt.setString (1, "SCOTT");
cstmt.registerOutParameter (2, Types.DATE);

cstmt.execute () ;

DATE date = (DATE) ((OracleCallableStatement)cstmt) .getOracleObject (2);
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getObject() 0 O O getOracleObject) 0000 OO0

043000000 4-3100000Standard getObject) 00000000 4310000
O Oracle getOracleObject) OO OO O0O0O0O0O00O00O00O00O00O00O0O0O

0000 OracleSQLOOOODOOODODODOOODODOOOOODOODOOOODDOOODODO
goooboooooobobobobbooobOoboboboboooobooonoo

= getObject() UOOODOODODO java.lang.Object DO OOO0O

= getOracleObject () DO0OO0OOODO oracle.sqgl.Datum 000000
goooooodooOooboooOobOOo0oOo0obDO0obDO0obO0oOo00ooOUooOOobUoOUDoDbDoD
O0M43500000get0 0000000000 OO0O0OOOOOOOOOMNHM

0 4-3 getObject() 0 O O getOracleObject) OO OOOOO

getObject() getOracleObject()
Oracle SQL O oooooooa oooooooo
CHAR String oracle.sql.CHAR
VARCHAR2 String oracle.sql.CHAR
LONG String oracle.sql.CHAR
NUMBER java.math.BigDecimal oracle.sql. NUMBER
RAW byte[] oracle.sql.RAW
LONGRAW byte[] oracle.sql.RAW
DATE java.sql.Timestamp oracle.sql. DATE
ROWID oracle.sq.ROWID oracle.sql.ROWID
REF CURSOR java.sql.ResultSet oogoooog
BLOB oracle.sql.BLOB oracle.sql.BLOB
CLOB oracle.sql.CLOB oracle.sql.CLOB
BFILE oracle.sql.BFILE oracle.sql.BFILE
Oracle00ODOOO oooddoooooood oracle.sql.STRUCT

ood

oracle.sql. STRUCT

ooodoooooooooo

oo
Oracle 00000000  oraclesql.REF oracle.sql.REF
0000000 varrayd  oraclesqLARRAY oracle.sql. ARRAY

ooooooooo
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oobd-JavabDO00000O0O0O0OCOOODOODODO

OO0 getXXX()OOOO

00 JDBCOOOO0O0D JavaD OO OO0 getxxx() D getByte ()0 getInt ()0
getFloat () 00000000 DD0O0O0OOOODOODOODODOOONONOOOOOOOO
O0byteDd int0 float 000000000000

OO0 0U0oracleResultset 000 OracleCallableStatement OO OOOOO0O
oracle.sql.* 000000 getxXxx() DOOODOODOOOODOOONO getxxx() O
O00O0OUOoracle.sql.xxx00000000O0O0OOgetROWID() OO
oracle.sql.ROWIDO O OO OO

oOooooOooOooOobDoobooOojpBC200000000D0O0ODODODOOOOOOD
O0Ooracle.sql.*000000oracle.jdbec2.*0000000000O0O0O0O0OO0OO
gooooOoboOooOoooobooboboo

oracle.jdbc2.Blob getBlob (int parameter index)

dOo0ddsrnoBOOOO oracle.jdbc20000OOO

oracle.sqgl.BLOB getBLOB (int parameter index)

U000000 BLoBOODOO oracle.sqlO0OO0O0OOO

U00 getxxx() OODOODOODOOOOODOODODODODOOOOOOOOOOODOODODO
goooooooooobooboboobooooboobobbobooboooooboooobooboD
ooooo

044000 getxxx() DODODOO0OOD0OO0D0O0O0O0O0O0O0O0O0ODO0OODU0ODODODODODUODOO
O0Oracle00000O00O0O0O0O00O00OOOracleResultSet D00
OracleCallableStatement OO0 OO OO0O0OOOOODOOOO

0 4-4 getXXX()OOOOOOO

oooo oooooooo oooooo Oracle 00O
getArray() oracle.sql. ARRAY oracle.jdbc2.Array Yes
getARRAY() oracle.sql. ARRAY oracle.sql. ARRAY Yes
getBfile() oracle.sql.BFILE oracle.sql.BFILE Yes
getBFILE() oracle.sql.BFILE oracle.sql.BFILE Yes
getBigDecimal() BigDecimal BigDecimal No
getBlob() oracle.sql.BLOB oracle.jdbc2.Blob Yes
getBLOB oracle.sql.BLOB oracle.sql.BLOB Yes
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0 4-4 getXXX()OOOOOOO (O0O)

oooo oooooooo oooooao Oracle 00O
getBoolean() boolean boolean No
getByte() byte byte No
getBytes() byte[] byte[] No
getCHAR() oracle.sql. CHAR oracle.sql.CHAR Yes
getClob() oracle.sql.CLOB oracle.jdbc2.Clob Yes
getCLOB() oracle.sql.CLOB oracle.sql.CLOB Yes
getDate() java.sql.Date java.sql.Date No
getDATE() oracle.sql.DATE oracle.sql. DATE Yes
getDouble() double double No
getFloat() float float No
getInt() int int No
getLong() long long No
getNUMBER() oracle.sq. NUMBER oracle.sql. NUMBER Yes
getRAW() oracle.sqL.RAW oracle.sqL.RAW Yes
getRef() oracle.sql.REF oracle.jdbc2.Ref Yes
getREF() oracle.sql.REF oracle.sql.REF Yes
getROWID() oracle.sq. ROWID oracle.sql.ROWID Yes
getShort() short short No
getString|() String String No
getSTRUCT() oracle.sql.STRUCT. oracle.sql.STRUCT Yes
getTime() java.sql.Time java.sql.Time No
getTimestamp java.sql.Timestamp java.sql.Timestamp No

getODO00O0OOOODOOOOO

4-31 000 0 O Standard getObject) DO 00000000000 OOracle0 000000
O0D00O0D00O0O00OgetObject () OO0 java.lang.Object OO OO
getOracleObject () DUDO oracle.sqgl.Datum 0000 0000000O0OO0OO0OO
gooooooooOoDbooboobOOo0oOo0obDO0obDOobO0oOo0ooOUobOOobDUoOUDoDoD
ooooooogo
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OO000D0O0DOO0OO0OD0OO00000 Oracled O Java O

000000 getObject () O getOracleObject () DO OODOOODODOOODODO
getxxxX () OOOUODOODODODOOOUOOODOeetxxx() OODODOODOOOOODOODOO
O0D000Db0O0000D0DOgetxxx() UOOOODODOODOOODOODOODLDDO
O000O0D00O000getCcLoB() OO java.lang.Object 0O OO0
oracle.sqgl.cLor0 00000

0:00000000 OOoobbceaRO00OO0OOODOOODDOODOODOOIOO

O0o000O0O0o0DO0oDO0ODceAROODOODODODOOOODOODODODOOOODOOD
00 oracleResultSetors 000 0OOOOgetOracledbject () DO OO cHARO OO
0000000000000 0O0O0O0ODODDOGgetobject () DOOOODOODODODO
0000000000D0OD0DO JavastringODOOOOOSQLOOOOOOOOOOODO
0000000000000 0O00000D0ODOgetoracledbject() DOOODO

0000 oracle.sql.»0000000OO0OOCODOODODO

getOracleObject () OO OO Uoracle.sql.CHARO O OO DO O
oracle.sql.Datum 00000000000 cEAROOOOODOOOOOODODODOO
0000000000 DO0ODOODODOO0O0O0ODO0ODODODOOd getCharacterSet () 0OO
000000000000 0Ogetoracledbject() 0000 oracle.sqgql.CHARO DO OO
ooooo

CHAR char = (CHAR)ors.getOracleObject (1) ;
CharacterSet cs = char.getCharacterSet() ;

J0000000 oracle.sql.patumJ000000O0OOOODOO CHAR
getCharactersSet () U000 O0O0OOOO0ODOOODOOOOOOODOOODODOOODOOO
oood

Datum rawdatum = ors.getOracleObject (1) ;
CharacterSet cs = ((CHAR)rawdatum) .getCharacterSet () ;

O0O0O0OU0oracle.sgl.CHAR [0 getCharacterSet () U0 UODO0ODOOOOODOODO
getCharacterSet () D UODOODO oracle.sqgl.Datum 00 00000000O0O0OO0O0O
oooooOooOooobobooo

00 setObject() O O O Oracle setOracleObject() 0 00O O

0000000000 DO0ODOO0OO0O0O0ODODOD0Od getObject () OODO OracleD O
0 getOracleObject () OOO0O0OO0OOOOOCracle000000O0OOO0OODOODODODO
0000000000 setObject () OO0 Oracle 000 setOracleObject () OOOO
000 setOracleObject () D0 0OO0OOoracle.sql.*»000000O0OOOODOOO
od

setObject () DO OO0OOODOOODODO JavalODDOOODODOOODOOODOOODODOODO
O000D00O0O0D0O0DO0ODOD java.lang.Object JO0O0OODOODODODO
setOracleObject () UOUOUO0OU0OO0ODOOoracle.sql.*x00000000O0O0O0O0O0O
00000 oracle.sql.Datumd 00 000O00C0O0OODOODOODOOOOODODO
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setObject () DO UOOO0UOODOOODN oracle.sql.*» 000000 0O0OOOOOOOO
0000000000000 oracle.sgl.* 00000 setOracledbject() DODOODO
ooooooodg

setOracleObject () UUODOOOODOODOOOODOODDOOODOOO
OraclePreparedStatement OO 0 OracleCallableStatement DO DO OOOODOODO
ooooooooooo

00 :setObject () UO0OUOODOoracle.sql.x0000O0OOODOO
0000000000 DODODbOObO0ODOObDODb0Ooracle.sqgl.*x00
OO0O0JDBC20000 OracleIO0ODOODOODODODODO BLOBO CLOBO
BFILEO STRUCTUREFOUOUOO ARRAYO OO OOOO

O0:00000000 setObject() O setOracleObject) 00000 OO0OOOOOODOO
ooooooooodooobooboo1boooOoO00obOO0oDbDOobOobDO0bOOOooooOoo
Oracle 0OOODOODOODODOOOODOODODODOOO oracleResultset0O0O0O00O0O
O0000O0O0O0D0O0ODDO oracle.sql.cHARODOOODOODOODODO
getOracleObject ()Joracle.sql.Datum 000000000 cEARO OO OODOO
0000000 2000000000000 0DODODODO0O0 JavastringODOODOO
OO0D00O0OgetObject () U Object U0 OODOOOODOOMMOODOOOrsOOOO
O00O0O0Ocharval OO0 10 oracle.sql.CHAROUOUOUOOUOOOstrval OOO 20
JavastringODODOOOOOOOODOODODO

CHAR charVal=(CHAR) ( (OracleResultSet)rs) .getOracleObject (1) ;
String strVal=(String)rs.getObject (2);

J00000 ps00O setOracledbject () 0 O0O0OOcharval DOOOOOOO
oracle.sql.CHARO OO OOODOOD0O0O0OOU0O0O0OUOOUOUOoracle.sql.x00000O0
000000000000 0ODDO oraclebPreparedStatement DO DO OODOOOOOOO
O0D00O0OD0OsetObject () DOOODOOODO strvalOODODOODO JavaStringd OO
ooooooogo

PreparedStatement ps= conn.prepareStatement ("text of prepared statement") ;
( (OraclePreparedStatement)ps) .setOracleObject (1,charVal) ;
ps.setObject (2,stxrVal) ;

00 setXXX)OOOO

getxxx() 000000000000 00 setxxx() 00000000000000000O
setxxx () 00000000 JavaDOODO0OO0O0000000000Oracle 000
setxxx () 000000Oracle 10 00000000000000O00

0000OJpBC20000000000000O00OODOOraclePreparedStatement 000
OracleCallableStatement DO ODO setXxXX () DOD0ODOOODOODODOODODODODOO
O0sBropUcroB00DOODOODOOOOOOODOODOO oracle.jdbec20000O0OOO
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OD0000D00000Ooracle.jdbec2.Blob 0000000000 setBlob() 00000
000 oracle.sql.BLOBOODOOOODOOOD setBLOB() DOODOOODODOOO

O000setNnull () OO0OO0O0O0OO0O20000000000

= void setNull (int parameterIndex, int sglType)

JO00000 Javajava.sql.PreparedStatement.setNull () D0 O0OO0OO0OO
O000ODOjava.sql.Types 0000000 O0ODOODOODOOOOOOO SQLODOODO
00000000 0O0DOO0DOODOODOO0O0O0ODO0DODREFDARRAYO STRUCT OO
000 NLLO0O0O00000

= void setNull (int parameterIndex, int sqlType, String sgl type name)

0000000000 sQLuoooooooooOosQLbooooooooooooon
OO00SQLODOOO0D0OO0O0O0 rReFOARRAYD OO O sTRUCTOOODOOODOOOODO

O000oOracleCallableStatement.registerOutParameter () 00O 00O 0O 0O REFQ
ARRAYO OO O sTRUCTUOOODOOOO0OOOOOOODOOOODOODODODO

void registerOutParameter (int parameterIndex, int sqlType, String sqgl type
name)

Oracle 0000000000 setxxx() OO0OO0O0O0000000O00 JavaOOOOO0OO
oooooooooooobobobobobboooobooboDo

045000000 setxxx() OOODODOOOODODODODOOracleOOoonoOoDOOO
J0000000 oraclebPreparedStatement 00 OracleCallableStatement [
oooooOooobooDbooo

0 4-5 setXXX()OOOOOOOOOOOO

oooao goooooooo Oracle 00O
setArray() oracle.jdbc2.Array Yes
setARRAY() oracle.sql. ARRAY Yes
setBfile() oracle.sql.BFILE Yes
setBFILE() oracle.sql.BFILE Yes
setBigDecimal() BigDecimal No
setBlob() oracle.jdbc2.Blob Yes
setBLOB() oracle.sql.BLOB Yes
setBoolean() boolean No
setByte() byte No
setBytes() byte[] No
setCHAR() oracle.sql. CHAR Yes
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0 4-5 setXXX()OOOOOOOOOOOO (0O0)

oooao oooooooo Oracle 00O
setClob() oracle.jdbc2.Clob Yes
setCLOB() oracle.sql.CLOB Yes
setDate() java.sql.Date No
setDATE() oracle.sql. DATE Yes
setDouble() double No
setFloat() float No
setInt() int No
setLong() long No
setNUMBER() oracle.sq. NUMBER Yes
setRAW() oracle.sqL.RAW Yes
setRef() oracle.jdbc2.Ref Yes
setREF() oracle.sql.REF Yes
setROWID() oracle.sql. ROWID Yes
setShort() short No
setString() String No
setSTRUCT() oracle.sql.STRUCT Yes
setTime() java.sql.Time No
setTimestamp() java.sql.Timestamp No

0000 SQLODOO JavaODOODODOOOOODOOODS200000 8100000 SQL
oobd-JavabO00000O0O0O0OCOOODOODODO

gobbbooooobobobooooooboobbooad

oracle.jdbc.driver.OracleResultSetMetabData 0O O0OOO0OOOOOODOODO
00000 JDBC20APIOOODOODOODOOOOOOODOODOOOOOracledndngon
goooodboOooOdoooboboDbobobOooOoDoDboDo

getColumnTypeName () D0 OOO0O0OOOO0O0OOOOOREFDSTRUCTH OO O ARRAY
000 SQLODODOOOODOODODOgetcolumnType () OODOODODOOOOOODODO
SQLOODOODOOO00O0O Cracle000D00DOODOOOO0OOOOODOOODODODO
OracleTypes.STRUCT OO O OracleTypes.ARRAYU OO OODO
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OracleResultSetMetadata 000000000000 O0000000O4-25000000
00O oraclejdbc.driver.OracleResultSetMetaDataD O OO O0O0OOO0OODO

O00000oracleResultSetMetadata 00000000000 OOOOOOEMPOOO
JddddoooopooosQLooooooooo

DatabaseMetaData dbmd = conn.getMetaData () ;
ResultSet rset = dbmd.getTables("", "SCOTT", "EMP", null);

while (rset.next())

{

OracleResultSetMetaData orsmd = ((OracleResultSet)rset) .getMetaDatal() ;
int numColumms = orsmd.getColumnCount () ;
System.out.println("Num of colums = " + numColummns) ;

for (int i=0; i<numColumns; i++)

{

System.out.print ("Column Name=" + orsmd.getColumnName (i+1));
System.out.print (" Type=" + orsmd.getColumnType (i + 1) );
System.out.println (" Type Name=" + orsmd.getColumnTypeName (i + 1)) ;

}
}

ooooooooooboooboDboDbo

Num of
Column
Column
Colummn
Column
Column
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Name=TABLE CAT Type=12 Type Name=VARCHAR2
Name=TABLE SCHEM Type=12 Type Name=VARCHAR2
Name=TABLE NAME Type=12 Type Name=VARCHAR2
Name=TABLE TYPE Type=12 Type Name=VARCHAR2
Name=TABLE REMARKS Type=12 Type Name=VARCHAR2
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Loe0 00

LOB O OO
ooooooooooboboboboooobooboon
= BLOBOOO CLOBODOOOOOO
= BLOBOOO CLOBOOOOOOODO
= BLOBOOO CLOBOOOOODOODOOOO
= BLOBOOO CLOBODOOOOOO
= BLOBOOO CLOBOOOOODOODOOOO
= BFILEOOOOOOO
= BFILEOOOOOOOO
= BFILEOOOOOOO
= BFILEOOOOOOO
= BFILEOOOOOOO0O0OO0O0O0OO

LopooooooooooooooooooooooLoBOOO00OooboOooooOoOoDn
Oo00o0ooo0oOooOoboO0o0ooOOO00ooOO000oDOOO00ObOO00OODbDOO0OOOO)IDBC
boboooOdswoBUOOOOOOODOODOODOODO croBOODOODOOOOOOOOOOO
200000 1LO0BOOOOOODOOOBLOBOODO cropO00O00OD0OO0OO0DODOOOOODO
booooooboooobobobbbboooobOobO0obBroBUOO croBOODOODOO
ooo

OO0 LOBOBFILESOOOOOOOOOOODOOODOOOODODOOOOODOOODODOOO
ooooooooooobooboboboooobobobbobooboooobooboooobooDboD
O0000oo00ooOO0O00ooOOO00bOO0O00DODObO00OOOO0O0DOO0OcCcD-ROMO
PhotoCDO O OO DVDOOOODOOOODOOOOODOOODODOOOOCODOBLOBO CLOB
oooOdprFIiLE0DOOOOOOODOODODOOOOOOODODODOOOOOOOOOO
oooooobgosrFILEODOOOOOODOO

OO000OC0OOLOBOOOOOODOOODOOIDBCOOD oracle.sql.*x000000O00ODO
ooooooroBOOOO0OOOOODOOOODOODOOOODOOODOOOODODOOODOD
ooOooLopoOoooOOoOO0OOOODOOO0O0O0DOOOO0OODOO0O0OOOODODOOODD
Oo0ooooOoOoobooOoLoB0OoOOOoOoOoOoOOO0OoODOOODOOOOD

JDBCOOOOO0OOBLoBO cLoBO OO O BFILEODOODODOOODO oracle.sql.* 000
ooooooogo

- oracle.sqgl.BLOB
- oracle.sqgl.CLOB

- oracle.sqgl.BFILE
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oracle.sql.BLOBUO OO croBU0UOUO0OU0OOOODO oracle.jdbe2.Blob OO0 Clob
0000000000 DOoDOODOO0OOODUODOBrFILEDOOoracle.jdbec2000
ooooooooooo

oooooooooobobobbooooboobobbobooboooobooboooobooboD
oooooooooobobobbooooboobobbobooboooobooboooobooboD
O000ooo0o0ooO0OO00oOOO00b0DOb0OO04400000BLOBOODO CLOBOOOODO
oooooobobono45200000BFILEOOOODOODOODOOOOOOOOODO

BLOBOOO CLOBOOOOOOO

BLOBO OO croBOOODOODOODOO JDBCOOOOOODODODODOOOOOOOD
U0O000000 rResultSet.getObject () DOOOODOODOODOOOOOOODOODOO
O00000O0O0OD0O0ODODOD oracle.sql.BLOBOOOODOODOODO
oracle.sql.cLoBO0 000000000 0ODOODOODOOODOOOODOOBLOBOOO
CLOB [J oracle.jdbc2.Blob U 00 oracle.jdbec2.Clob000000OOOOOOO
ooooood™

O0O00OD00O oraclerResultset 0 O00O0OO0OOOOOOODODODO
OracleCallableStatement DO OO UOOODOODOODODO getOracleObject ()0
getBLOB()UDO DO getcLoB () UODOOODOOODOOODODOOODODOOOOOODOOO
ooo

OracleResultSet 0 00 OracleCallableStatement OO OO OgetBlob () U
oracle.jdbc2.Blob 00O OgetBLOB() U oracle.sql.BLOBO OO OOOOOOO
getCLOB() O oracle.jdbc2.CLOBUO U O OgetClob () O oracle.sgl.Clob OO0
oono

oag:

= getObject () OO0 getOracleObject () JO0OOOOOOODDODO
oo0ooooOooo0o0oooo0o0ooo0o0O04-3s00000getO
ooooboOoooooboboboOooooooboo

= oracle.sql.BLOB O OO oracle.sql.croBOO0O0O0OOOOO
OO00OJavadocOOOOODOODODO

O0:00000000 BLOBOOO CLOBOOOOOOO OOOO0OO0OO lob_tablel
U0ooooooodbeoBOOOODOODO blob colO0O0OO0O0ODO0O crorODOODODO
U0 clob colDOO00O0OO0OO0OO0OO0O0O0O0DOOStatement 000000000
stmt DO0O0O0OOO0OO0OO0OO0OO

Oo00LOBOOOOCOOOOOOOODOOOODDOOOODOOLOBOODOOODODO Java
oooooooooboo

// Select LOB locator into standard result set.
ResultSet rs =
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stmt .executeQuery ("SELECT blob col, clob col FROM lob table") ;
while (rs.next())

{

// Get LOB locators into Java wrapper classes.
oracle.jdbc2.Blob blob = (oracle.jdbc2.Blob)rs.getObject (1) ;
oracle.jdbc2.Clob clob = (oracle.jdbc2.Clob)rs.getObject(2) ;
[...process...]

}

O000oracle.jdbc2.Blob 000 clopbOOODOOOOOOODOODODO
oracle.sql.BLOBUO OO croBUUOUOUOUOOOOoracle.sql.*x0 000000000
ooooooooOodDOOoobOoDbOobObOOoOU0ODOO0oDbDOobDOobDOO0O0oOoDUoOOooLoOBOd
oooooOooOoooboboobo

// Get LOB locators into Java wrapper classes.
oracle.sql.BLOB blob = (BLOB)rs.getObject (1) ;
oracle.sql.CLOB clob = (CLOB)rs.getObject (2) ;
[...process...]

O0:000000000cCLoBOODOODOD LOBOOOOOUOOODOUOOODODOD
0000000000 DOO0DO0ODOODOO0OO0ODO0ODbDODbODOOd oracleTypes.BLOBOO
0 OracleTypes.CLOBODOODOODODOODO

J0d0dd00d00o0oOdO0o croBOOOODO funcOOOODOO
OracleCallableStatement ocs 0000000000 OO0O0O0OOOOODOOOODOO

OracleCallableStatement ocs =
(OracleCallableStatement) conn.prepareCall ("{? = call func()}")
ocs.registerOutParameter (1, OracleTypes.CLOB) ;
ocs .executeQuery ()
oracle.sql.CLOB clob = ocs.getCLOB(1) ;

BLOBOOO CLOBOOOOOOOMO

Lopooooo0oooo0oooOo0ooOoO00ooDo0ooOo00oooDOoOO0OoD LoBOd
00000000000 000MO0OD setobject() DOODODOOODDOOOODO
OraclePreparedStatement [0 OracleCallableStatement 0O O OO OMNO
setOracleObject ()dsetBLOB()O O OO setCLOB() DO D OOODOOOODOOOO
0000000000 0o0oO0OO00DOO000 BOBOOOODODOOOOD croBOODODO
Oo00ooooOooooOooooDo

O0:BLOBODOOOOOOOOODODOOO 000000000 my blooOOOOO
BLOB [ 0 0O OraclePreparedStatementops 0O OO0 0OOBLOBOOOOOOODOONO
oooooboon

OraclePreparedStatement ops = (OraclePreparedStatement)conn.prepareStatement
("INSERT INTO blob table VALUES(?)");
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ops.setBLOB(1, my blob) ;
ops .execute () ;

O:cLoBO00OO0OO0OOOOOODOOOOOO croBOOODOODOODOOOOO
OracleCallableStatement ocs DO 0O O0O0O0OcLoBOOOOOOOOOOOOODOOO
oood

OracleCallableStatement ocs =
(OracleCallableStatement)conn.prepareCall ("{? := call func()}")

ocs.setClob (1, my clob)

ocs.execute() ;

BLOBUOOO CLOBOOOOOOOOOOO

SQLSELECTOOOLOBUOODOOOOOCODOOOOCOOODOOOODOOOOOIDBCOO

LOBO 0000000000000 00DODOOLOBOOOOOJavad00OO0OODOOOODO
O0000O0O000O000D0Java00OO0OOO0OOOOODOOLOBOOOODOOODOOOOD
Oo00o0ooo0oooOOo0o0oooOOoO0OoOOoOoOoLoBOOOOOOOODOOOODODOODnD

LOBO 000000000 0D0O0O000DOOoracle.sqgl.BLOBO OO
oracle.sql.cLOBOODODOOOOODOOOOOOODOOOODODOOOOOLOBOOO
O000oO0ooO00ooOoboOoooOoOoOoOooOOO0oOooDO LoBOOOOODDOOLOBOOOOODOO
oo0O0roBooOOOOooOOOoO0OoDOOoOoOoOooOD

oag:

= 0O0000ODOOO0APIDOOOODOOOOCOOOJDBCOCIODO
oobooooooooboboboboboooobobOoboboooooon
0000000000 00D0D0O000D0O000 Oracle8.1.5JDBC OO
00 woBOOOOOOO APIOOODOODOODO

= JDBCThinOOO0O00O000O00O0000000O0 APIODOOOOO
O0000000DpBMs_LOBOOOOOO0O0O0O0O0O0OOOODBMS.
o000 000000000000 O0O0O00O000O00O8.0x000
O00000000DpBMs_LOBOOOODOOOOOM Oraclesi 000
00000000000 000000000000000Oraclesi
Application Developer’s Reference - Packages0 0 000000000

Lopo0ooo0ooooofdoooofooooooooooooooooboOooon

= BLOBUOUOUOUOUOUOUOUOUOoracle.sql.BLOBUO OO DODODODO getBinaryStream() O
oooOdoOoboOdO0OsoBOOOOOOOODOODODODDOODOODOODODO
java.io.InputStream 0 000000000000
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U000 InputstreamU0 0000000000000 DOOOCOOODOODO read()
00000100000 1L0OBOOOOOODODOOODODD close()OODODOOODODO
ooo

roBUOUOUOUOUOUOUOOoracle.sql.BLoBOOOOOOO
getBinaryOutputStream() DO UOO0OOO0OO0OOBLOBUOOOODODOOODOOOO
0000000000 java.io.0OutputStream 0000000 BroBOOODOODOO
od

0000 outputstream 0000000000000 DOODOOOOODOODOO
write() DO0001000000LoBO0OO00O00O0O0O0O0ODO close() OOODO
ooooogoo

coBU0UOD0DU0OO0OU0OOOOoracle.sgl.cLoBOO00OO00OOO getAsciiStream() O
OO0 getCharacterStream() DOODOD0OO0OOOOcoBUODOOOOOOODOOO
O00000O0OgetAsciistream() 00000 java.io.InputStreamJ D00
OO0 ASCIIODODODODODODOOODOOgetCharacterStream() DO0O0OO0O
java.io.Reader 0O 0OODOODO Unicode 00 OOOO0OOO0OOODOODO

U000 InputStreamU OO Reader 0000000000 OO0OO0OOODOODO
00 read() 00000 1000000LOBOODODOOOODOOOOOD close() O
oooooog

oracle.sqgl.cLoBUOOOOODOO getsubstring () UODOOOOOOCLoBOO
J0000 java.lang.String0 000000000 ODODOOO

coeJ000O0OD0O0ODOODODODODOoOracle.sqgl.croed00O000O0ODO
getAsciiOutputStream() 0 00 getCharacterOutputStream() DO OO0
O00OcroBO00O0OODODOODOOOOOOOOODOcoBOODOODODO
getAsciiOutputStream() DO 0O DOODO java.io.OutputStream D OO0 OO0 OO
ASCIIOODODOOO0ODOO0ODODOUOgetCharacterOutputStream () OO0 00000
java.io.Writer OOOODOODO Unicode 00 O0O0O0O0OO0O0OOODO

0000 outputsStream WriterOOOO0OO0OO0O0O0D0O0O0O0O000O0O0O0OO
Owrite() 00000 1000000LoBO0000O0O0O0O0D0O00O00 close() O
oooooooooo
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og:

= [OO0OO0O0O00O0O0O0000O0000000000O0b00oO00bOOoDbOoD
ooooooooboobobobobooooboobobOoboooooo
00000000 vepaTE/coMMITOOOODOOOODODOOOODO

= cLoBOODOOOO0DODOOOOCOOOOOCOOODODBCOOOCODOO
gooooooobooboboboooobobo

O0:BLOBOOODOOODO oracle.sqgl.BLoBU DO OO getBinaryStream() 0 OO0
O00000OenoBOODOODODOODOOOOOGgetBinaryStream() 0000 OO BLOB
oooooOooOooOobobobobobooobooDog

OO0000OgetBinaryStream() OO0 O000O000O0BLOBOOOOOOOOOOO0O0O
ooooooooboobobobboooobobobooooooboobooOomon
oooooooooobom

// Read BLOB data from BLOB locator.

InputStream byte stream = my blob.getBinaryStream() ;
byte [] byte array = new byte [10];

int bytes read = byte stream.read(byte array);

O:CLOBUOOODOOOO OOOOOOgetCharacterStream() DO0O0OO0O0O0O0OO
cLoBO0 OO0 Unicode 0000000000 DOOOO0ODODOOODDOOOODDOOODODODO
ooooooomoooooobooooobobom

// Read CLOB data from CLOB locator into Reader char stream.
Reader char stream = my clob.getCharacterStream() ;

char [] char array = new char [10];

int chars read = char stream.read (char array, 0, 10);

J00O0O00Ooracle.sgl.cLoB OO0 getAsciistream() 00O OO OOOOCLOB
0000 ASCIO0OdpoOoOoOoDoOoDOoDObObOoOOoDoobOoASCiIgogoooooDooDo
o000 oooobooooooobooOd

// Read CLOB data from CLOB locator into Input ASCII character stream
Inputstream asciiChar stream = my clob.getAsciiStream();

byte[] asciiChar array = new byte[10];

int asciiChar read = asciiChar stream.read(asciiChar array,0,10);

O0:BLOBOOODOOODO oracle.sgl.BrnoBUOOOOOO
getBinaryOutputStream() OO0 O0O0OO0OODOBLOBOOOOOOODODOO

oooooooooobobobbbboO0o0OO0obO0b000getBinaryOutputStream()
oooooooooobobobbbobo soBOOOODOODOO
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java.io.OutputStream outstream;

// read data into a byte array
byte[] data = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};

// write the array of binary data to a BLOB
outstream = ((BLOB)my blob) .getBinaryOutputStream() ;
outstream.write (data) ;

O:CLOBO0OOOOODO getCharacterOutputStream() DO O0O0O0O0
getAsciiOutputStream() DO 0O0O0O0OO0O0OO0DO0OO croBOOOODODOO
getCharacterOutputStream() D0 O0O0O Unicode 0 OOO0D0OOO0DOOO0O
getAsciiOutputStream() OO OO0 ASCIOOOOOOODOOOODOO

gooobooooooDbobobbobbooooobooboo
getCharacterOutputStrean() 000000000 0O0O0OO0ODOODO coBOOOOO
0 0O 0 getCharacterOutputStream () OO 00 OO oracle.jdbec2.Clob 00000
oracle.sqgl.CLOB [ java.io.WriterJUOUOUODOODOODODOODO

java.io.Writer writer

// read data into a character array
char[] data = {'O','1','2','3','4','5','6','7','8','9'},‘

// write the array of character data to a CLOB
writer = ((CLOB)my clob) .getCharacterOutputStream() ;
writer.write(data) ;

writer.flush() ;

writer.close() ;

0000000000000 oobD0oboobobbbbOb0D0O0getAsciiOutputStream ()
OO00O00O0OO0O0poASCiIoDOODOOOO coBO0O00OOOOODO
getAsciioOutputStream() 0 ASCIIO O O0ODODOOODODOOODOOODO
oracle.sql.cLoBO0 000000000 OOODODOODOO

java.io.OutputStream out

// read data into a byte array
byte[] data = {'O','1','2','3','4','5','6','7','8','9'},‘

// write the array of ascii data to a CLOB
out = ((CLOB)clob) .getAsciiOutputStream() ;
out .write(data) ;

out .flush() ;

out .close() ;
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BLOBOOO CcLOBOOOOOOO

O00 BLoBODOO croBOOODODOOODODOSQLOODDOOOODO

O0:000BLoBOOO croBOOOOOOODOOSQLODOOOOODO
dOoboO0O000Javal newllnew BLOBU new cLOBOUOOODOODODO
ooog

O00 BLoBOODO cLoBO0O0O0O0OO0OO0OOODOSQLCREATE TABLEO OO OOOOODO
O00LoOBOOOOODOOOOOOOOOOOLOBOOOOOODODOLOBOOOODOO
ooooooooooboboboboooobobobOooobooooobooOmobooon
D000 LoOBOOOOODODOOOOOD

OOoO0OoO0o0O sLoBOOO cLoBOOOO

00000 BLoBOOO cLoe0000000OOSQL CREATE TABLED DO OO0 OO
00000000000 BLBOOODOO0OOODOO0O00O Connectiond000000
00 connO000 Statement 000000000 stmte 00000000000000

String cmd = "CREATE TABLE my blcb table (x varchar2 (30), c blob)";
stmt.execute (cmd) ;

O0O00OO00OVARCHAR2 O one I twoOUOOOO0ODOODblopO0 BLOBOOOOOOODO
ooooogoo

000000 BLOBOOO cLoBOOOO
Jdddd0d0o0doOooOooOopDooDooooDerOoBOOO coOOOOOOOOO
00000 Connection0 00000000 connO0O0 Statement DO O0OO00OO0O
stmt 0000000000000 000D0O00 my blob tabledOO0OOOD0O0OOODO
oood

U0b0O0b00eIr0000000 john.gifd BroBOOOODOODODO

1. 0O00SQLODOOOO0 BroBOOODOOODOOOODOOOOOempty blob0OOOODO
oOsoBOOOOOODOODOODO

stmt.execute ("insert into my blob table values ('rowl', empty blob()");

2. OO0OO0OBroBOOOOOOODOODOO

BLOB blob;

cmd = "SELECT * FROM my_blob_table WHERE X='rowl'";
ResultSet rest = stmt.executeQuery(cmd) ;

BLOB blob = ((OracleResultSet)rset) .getBLOB(2) ;
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3. john.gif O0O0OO0OO0OO0OO0OO0O0O0O0DOO0O0O00O0O0O0O0OOCOOOCOOOODOODODO
oooooooooobo sroBUDOODOOOOOOODOODODOOOOOOODOO
O0O00O0OFileInputSstream 00000000000 czrO000O00O0O0DOODOO
O0Ooutputstream 00000000000 BroBUOOOOODOOOOOOOOOO

File binaryFile = new File("john.gif");

System.out .println("john.gif length = " + binaryFile.length()) ;
FileInputStream instream = new FileInputStream(binaryFile) ;
OutputStream outstream = blob.getBinaryOutputStream() ;

4. getChunksSize() UO0OO0OO0O0O0OBLOBUOOOOOOODOODOODOOOOO0OOOOOO
000000 buffer000000O0O0DO0ODOO

int chunk = blob.getChunkSize() ;
byte[] buffer = new byte [chunk] ;
int length = -1;

5. read() 00000000 GIFOOOODODODOO bufferdooooooon
write() 00000000000 BroBOOOOOODOODOODOOOOODOODODO
oooooooobooboDbo

while ((length = instream.read(buffer)) != -1)
outstream.write (buffer, 0, length);
instream.close() ;
outstream.close () ;

0000 soBUO OO croBUOOOOOOOOOOODOODOODOOOOOOODOODODO
OoO0oOoO0oOBLOBOOO CLOBOOOOOODOODODOODDOOODOOOO

BLOBUOOO CLOBOOOOOOOOOOO

BLOBUO OO croBOOO0OOOODOODOOOOOOODOODODODOOOOO0O0OO0OO0
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
oooooooooobobobobooobOobOobobOoboOoooobOooboOonoO442
ooOoOoOBLOBOOO CLOBOOOOOODODOOOOODODOOOODO

OO0oOdoOoboOoodsroBO OO croBOOOOODOODODOODOOODOODODO
OracleResultSet 00000000000 0O0OOOO oracle.sql.*00000000O
OO0o0O000dO0OBLoBOOO croBO0ODOODODODOOOOODODODODOOOOOOOD

0000000000 00D0O0O00D0D0SQLSELECTOO0OODOOO my blob _table
proB0 00000000 C0COO0OOODOODOOOOOOODOODOODOOOOOBLOBOOO
oooooooobooboDbo

// Select the blob - what we are really doing here
// 1is getting the blob locator into a result set
BLOB blob;

cmd = "SELECT * FROM my blob table";
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ResultSet rset = stmt.executeQuery (cmd)

// Get the blob data - cast to OracleResult set to
// retrieve the data in oracle.sqgl format

String index = ((OracleResultSet)rset).getString(l);
blob = ((OracleResultSet)rset) .getBLOB(2) ;

// get the length of the blacb
int length = blob.getlength() ;

// print the length of the blacb
System.out .println("blob length" + length) ;

// read the blob into a byte array

// then print the blob from the array
byte bytes[] = blob.getBytes(0, length);
printBytes (bytes, length) ;

BFEILEOOOOODODO

OO JpBCOOOOODODOO BrRILEODOOOODOOODOOOODOOOODOOODODOD
00O ResultSet.getObject () UOO0OOO0O0OO0OO0OO0OO0OO0O0O0O0O0O0O0O0O0O0O0N
O000O0Ooracle.sql.BFILEDOOOOOOODOODOO

O00D0OO0OO0D00O0D oracleResultset 00O 0OODOOOOOOODOOO
OracleCallableStatement OO OO OO OgetOracleObject () OO O getBFILE ()
0d0bO0o0bOO0ooDoO0oO0ooDoOO0o0obObOO0OO0bOO0OO0ODOo0oDbOOoO0DoDOOooO

oog:

= OracleResultSet 000 OracleCallableStatement O 0O 00O
00 getBFILE() O getBfile() D000 oracle.sqgl.BFILE
O000O0OBFILEOO oracle.jdbc2 0000000000

= getObject() OO0 getOracleObject () DO OOOOOOOONO
Jddddd0o0o0oooooooboooobobobbboDbDb43500
OO0OO0getOOOOOOCOOOOCODOODOOOODOOOODOO

O0:00000000 BFILEODOOODOODO 0OOO0OO0O0OO bfile tabledOOOOO
O000000 BrFILEUDOODO bfile col 0000 10000000000O0O0DODO
OO00Ostatement 000000 stmt OO00OO0O0OO0OOOOCOOODOODOO

BFILEOOODOOOODDOODOODOODODODOODODOOODOOOD
OracleResultSet 000000000 OgetBFILE() DOOOOOODODO BFILEODOO
oopoooooa
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// Select the BFILE locator into a result set
ResultSet rs = stmt.executeQuery ("SELECT bfile col FROM bfile table");
while (rs.next())

{
}i

O000O0O0OD0O0OOgetObject () OOODO BFILEODODODOOODODOOODODOODOODO
0 OgetObject () O java.lang.Object O O0OO0O0O0OOO BFILEODOOOOODOO
0o0DoDooDboOooooon

oracle.sqgl.BFILE my bfile = ((OracleResultSet)rs).getBFILE (1) ;

oracle.sqgl.BFILE my bfile = (BFILE)rs.getCObject (1);

O0:000000000BFILEOOOOOODO BrRILEODODOOOOOOOOOO funclO
O000000OoracleCallableStatement ocs D00 OO0O0OOOOOOOOODOOO
000000000000 D0O00D0D0O0O oracleTypes.BFILEOODODOOODOOODOO
0000 erFILEODDOODODOODOODOO

OracleCallableStatement ocs =
(OracleCallableStatement)conn.prepareCall ("{? = call func()}")

ocs.registerOutParameter (1, OracleTypes.BFILE) ;

ocs.execute() ;

oracle.sql .BFILE bfile = ocs.getBFILE(1) ;

BFILEOOOOOOOO

BFILEOOODOOOOOODOOODOOOODODOOO0DODOOO0OOBFILENOODOOOODO
0000000000 setobject () UOOOOOO0O0OOO0OO
OraclePreparedStatement [0 [0 OracleCallableStatement OO O OOOO
setOracleObject () OO0 setBFILE() DO0O00OO0OO00O0OOO0DO0OOO0DDOOOODO
O0000OD0O000D oracle.sql.BFILEODOOODODOOOOODOOODOOOO

O0:BFILEODOOOOOOOOODOOOOOOO prILENOOOOOOOOOOOOOODO
000O00DO00D000D0DO00bOO00DbO00DOO00D2000000000 BrILEOO
[0 OraclePreparedStatement opsO0 000000 oracle.sql .BFILEOOOOOO

Obfile0ODOODOOODODOOODODOOODOBFILENDOODOOODDOODDOODOOOD

OraclePreparedStatement ops =

(OraclePreparedStatement) conn.prepareStatement
("INSERT INTO my bfile table VALUES (?,?)");

ops.setString(1, "one") ;

ops.setBFILE (2, bfile);

ops .execute() ;

O:BFILEOOOOOOOOOODOOOOOO erIiLE00000O0O00OO0O0O0OO0O0CO
obooooooboooobooboboboboboboOooOobOserFILEONDOODOO
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myGetFileLength() OO0O0O000O0OO0DOOOOCOOO0ODOODOO BRrILEODOODOODODO
ooooon

OracleCallableStatement cstmt =
(OracleCallableStatement)
conn.prepareCall ("begin ? := myGetFileLength (?); end;");
try
{
cstmt.registerOutParameter (1, Types.NUMERIC) ;
cstmt.setBFILE (2, bfile);
cstmt.execute () ;
return cstmt.getlong (1);
1

finally

{

cstmt.close () ;

}
}

BFEILEOOOOODODO

BFILEODODOOOOOO0ODOOOOO BrILENOOOOOODOODOODOOOOODOODODO
ooooooobooooboobobbobbooobobobobOobOonb4-5000000BFILED
gooooooboooooooooon

0000000000 DerILEdOODOOOODODOBrFILENOOOOOODODODO
00000000000 UOoracle.sqgl.BFILEJDUOOO fileExists() O
isFileOpen() DO UOOOBFILELNUODOOUOODOOOODOOODOOODODOODDOOOO
ooo00doO0Oo0bOOoDbOobOobObOO0O0ODOerFILE.DO0OOODOOOODODODO
BFILEODODOODOJavaO0OOOOOODOOOOOODODOJDBCOO BFILEOODOODOD
ooooooooobooo

= BFILEOUOOODOOOOOoracle.sql.BFILEJUOUOOUOOO getBinaryStream()
ooooooooodbDOoboDbOOobObOOoOU0oDOO0obDOobDOobDOobOD0OOoOoUooOOooDO
java.io.InputStream 0000000000

U000 InputstreamU0 0000000000000 DOOOCOOODOODO read()
oobooob10000b00b0b0b000b0b0b00000 close() ODODOODO
ooooog
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oag:

= BFILEONOOOOOOOO0OBFILEOOODOOOOOOOOOOOOO
ooooon

= BFILEOOOOOO DBCOODOOOOOOO

O:BFILEODOOOOOO OO0OOO0OODOoracle.sql.BFILEODOOOODOO
getBinaryStream() UOOOO0OUOOOBFILENOOOOOOOOOOOODOODODOO
oooooooooobobobboboboooobOobobOobOoboOo0esrFILENOOOOO
oooooooobooboDbo

// Read BFILE data from a BFILE locator
Inputstream in = bfile.getBinaryStream() ;
byte[] byte array = new byte{10};

int byte read = in.read(byte array);

BFEILEOOOOODODO

SQLOO00O0O0O0OO BrFILENOOOOOBRFILENDDODODODODODDODODODODOODOO
Connection00 0000 connO0O0 Statement DO O0O00O0 stmt OO0 O0O0O0O0OO
goooooooo

O00000 BFILEOOOO

BFILEOODOODODODODODOODOOORFILENDOOOOOOOORBFILENDOODOODODO
O0OBRFILEDUIOOOOODODOOSQL CREATE DIRECTORY.ASOUODOOD BFILEODO
Jdddd0oo0o0oo0opoOoooDooDooooODoODDOoODOODOOODbOODOO00O0000
O00000 test dirJUOBFILEJUOOOOO /home/work O OO

String cmd;
cmd = "CREATE DIRECTORY test dir AS '/home/work'";
stmt .execute (cmd) ;

SQL cREATE TABLE D 000D BFILEDDDO0O0000O0O0O0DDO0000O0O0O0O0D
000000000 my bfile tabled00

// Create a table containing a BFILE field
cmd = "CREATE TABLE my bfile table (x varchar2 (30), b bfile)";
stmt.execute (cmd) ;

O0O0000varcHARZ DO 0O0OD0OO0DOOOPEiIle00 BFRILEOD OO OOOOOODODO
ooo
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BFILEODODODO

SQL INSERT INTO..VALUESOODOODO vARCHAR20O OO bfileO0OOOOOOOODOO
U00O000b0000Obpfile00dDOO0DOODOOO0O BrILEDOOOOOOODOODOBFILE
O0000000DO0pfilename 0000000000000 O0O0O0OCOO00ODO BFILED
oooooooobooDbo

cmd ="INSERT INTO my bfile table VALUES ('one', bfilename(test dir,
'filel.data'))";

stmt.execute (cmd) ;

cmd ="INSERT INTO my bfile table VALUES ('two', bfilename(test dir,
'jdbcTest .data')) ";

stmt.execute (cmd) ;

O0000ODO0O0D0O000D0D000 test_dirO0OBFILE filel.data O00O0O0OOO
one 0 bfileJ0O00OO0OOOOOUOBFILE jdbcTest.data 0000000 two OO
bfileOODOOOOOODOO

ooboooooooobobobobooobOO0oDb prILENOOOOOOOOODODODO
oooooooboooobooboboboboboooOoobOobOoDbOsrFILEONOOODODOO
oooobodbodnullO0OOD0OODO

cmd ="INSERT INTO my bfile table VALUES ('three', null)";
stmt.execute (cmd) ;

U000OO0Othree0000000O00OC0COOO0ODOODOOOOOOO0Onu1l000000DOO
oooooooooobobooboooobOoDb prILEDOOOOOOODOODODO

O00000 BFILEDODDODO bfileOOOOOOOOODOODOO

rs = stmt.executeQuery ("SELECT b FROM my bfile table WHERE x='two'");
rs.next ()
oracle.sql.BFILE bfile = ((OracleResultSet)rs).getBFILE(2);

0000000000000 000D0O0DDO setBFILE() DOOODOOODO BFILED
000000000000 0DO0DD0OO0Db0DOD0 oraclebPreparedStatement 0O OO OO
ooooooogo

OraclePreparedStatement ops = (OraclePreparedStatement)conn.prepareStatement (INSERT
? INTO my bfile table)
WHERE (x = 'three');
ops.setBFILE (2, bfile);
ops .execute () ;

O000OtwoOD three00O0O0O0O0O BFILEODDOOOOOOODO

oooooobodooesrILE0NDOOOOOOODODOOBFILENODOOOOOOOOODOO
ooooooooboobobobObOO0O0O0OO0OBFILEDODOOOOOOOOOOOODOODO
og
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BFRILEOOOOOOODOOOOO

U000 srILEOODOODOOOOOOODODOODOOOOOOOOOOOOODOODOD
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
gooooooobooboboboooobobo

O000O00OprrFILECOIOODOODDODOD twoOOOOODODODODOOOOODOODO
00 OracleResultset 0000000000 0O0O0O0OOOO oracle.sql.*x0000O0O0O
O0000000O0BrFILENOODOODOOOUODODOGgetDirAlias () O getName () O
O000OprFILE00OOOCOOODOODOODODOOOOOODODODODOOOOOOODOO
OBrILEJOODOODOODOODOOOCOODORrFILENOOOOODOOOOOOOOD

BFILEODODOOOOOODOOOORrFILENOOOODOODOODOOOOODORFILEONDOODO
U0o071000000BFILE0DODOODOODOOO0O0O0O0O0O0OO

// select the bfile locator
cmd = "SELECT * FROM my_bfile_table WHERE x = 'two'";
rset = stmt.executeQuery (cmd);

if (rset.next ())
{

BFILE bfile = ((OracleResultSet)rset).getBFILE (2);

// for these methods, you do not have to open the bfile

println("getDirAlias() = " + bfile.getDirAlias());
println("getName() = " + bfile.getName()) ;
println("fileExists() = " + bfile.fileExists());
println("isFileOpen() = " + bfile.isFileOpen()) ;

// now open the bfile to get the data
bfile.openFile() ;

// get the BFILE data as a binary stream
InputStream in = bfile.getBinaryStream() ;
int length ;

// read the bfile data in 6-byte chunks
byte[] buf = new bytel[6];

while ((length = in.read(buf)) != -1)

{

// append and display the bfile data in 6-byte chunks
StringBuffer sb = new StringBuffer (length) ;
for (int i=0; i<length; i++)

sb.append( (char)buf[i] );

println(sb.toString()) ;

OracleD000O0O0O0OO 4-55



Oracle 0O DODODOOODODO

// we are done working with the input stream. Close it.
in.close() ;

// we are done working with the BFILE. Close it.
bfile.closeFile() ;

Oracle000O0OOOOOOO
O0o00o0ooOoOooooooooa
- Oracle 00 00D0O0O0ODDOODODOO JavaOOOODOOODO
- Oracle 00 00D00O0ODDOODODO JavaOODOOOD
= JDBC OO JPublisher 0 00O OO

Oracle 00 000OO0O0O0OOOODODOOODOOOOODOOODODOOOOODOODODOOO
O0ceARO M O0O0OcHAROD M OOOOO0OcCcEARO M OOODO0ODOODOONUMBERD OO
O000000 person00000O0000000O0OO

Oracle000OOCracle00 0000000 DBCOOODODOOODDODOOODODODOOODODO
JavaOODODOOOOODOODOOSQLODO JavaOOOOOODOOOOODOOOOODO
O0000D000D0Cracled00O00O0DOOO0O0ODODOOOOODOOODOOOODDOODOD
O000C0ODO0OCracle0 000000000 O0O0DDOOODODODOOOODO JavabOOOO
ooo0d JavaOOOOOOODO

JDBCOOOOracle 0000000000 JavaOODOODOOOOOOOODOOODOOOODO
JDBCODOOO Oracle 0 DOO0O0O0O0OOOOODOOOO0OOOracle0O000OODO
JavaOOOODOODOOOOOOOOOOOOOOO02000000000000000000
ooooooooooboobon

= DBCOODOO0OO0OOODOSsTRUCTOOOOOODOOOODDOO 4570000
OOracle 000000 DODOOOCOD JavaDDOOOODODOOODOOODDODOODODODO

ooo

= Orace0000000 JavaOOO0OOOODODOOODODOOOODODOOOOOOOODODODO
Uoooooodboo JavaOODOODOODOOOOOOODODODODOOOOOOOOO
ooboooooooobobobbbobou JavadOobOobOObOOOOODODODO
b0b00O0JavablOOODOODODOODOOOOODODODOOOOOOOOOO
SQLbata U0 OO0O0O0O0DO0O custombatumO 00000000 0000000OO0
O0000D0000O000D0459000000racle00000000O0O00O0O JavaD
goooobobooooboboDbo
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Oracle000O0OO0OOO0OOODOOOOJavabOOOOOOOO

O0000D0O000OCracle0 000000000 JavaOODOODOOOODDOOODODDO
Oracle]DBCODOOOOO0ODOOO struct 000O0000O0O0D0DOO0OODODO

ooooooooooboobobobbbob JavaDbOOO0OOO0O0OD0O0ODO0O StructOO
boboooooooobobbobbJavatdbb0ObOO0OOOOO0OODODODOOOOOOODO
oooooooooboobobobooooboobobbobooboooooboobooobooboD
oooooobstcruct 000000000000 0O0O0OO0OOOCOOOODOODODO
Ostruct 00000000 O0O0O0O0O0DO0O0O00004-900000000
oracle.sql.STRUCTO O OO0 O0O0O0O0O0O0O0O0OsTRUCTOOOOOO SQLOOOOOOO
ooooooooobobobbooooboobobbobooboooooboobooobooDboD
U000OO0struet 000000000000 OOC0OO0OOO0DODOOOOOOOODOO
og

0000 JpBC20000000000000000O0oracle.jdbc2.Struct 000
ooooooooooboooboboDbo

= getAttributes(map): 0000000 java.lang.Object O O0OOOODOODO
oooOdoboOoo0doOO0oDbDOoDOOO0O0O0oDbDO0ODO0OD0O000DOUODOOb0OnO Java
oooooooooog

= getAttributes ():000OD00ODO java.lang.Object D0 0O0O0OOOOOODOO

= getSQLTypeName(): 00 Struct 000 Oracle 0000000 OO0DOOODO
O schema.sql_type_named 00 O Javastring 0O OO00O0O

JDBC200000000000000O0OCracledJ000000D0O0O000DODODOOOCODOO
O000000 oracle.sql.sTRUCTOOOOOO0OOOODOODO

oracle.sql.STRUCT U OO 0OO0Ooracle.jdbc2.struct D0 0OO0O0O0OOOODOOO
ooooojppCc20000000OC00ODOODODDODOOODOODODODO 490000
0000 oraclesql.STRUCTOOOOOOOODO oracle.sql.STRUCTOOOOOOOOO
ooooog

STRUCTOOOOOOOODOOO

getObject () OODOO0O JDBCOOOOOOOOODOOOODOODO OracledDOODOODO
0 oracle.jdbc2.Struct DO O0ODO0OODOOOD0OODODOOOgetObject () OO0
java.lang.Object 0 OO0 O0OOO0OODOOOODOO struct0O000O0OOOODOO
oooooooOooooooboboo

oracle.jdbc2.Struct myStruct = (oracle.jdbc2.Struct)rs.getObject (1) ;

000000000000 oracle.jdbc2.Struct D OO0 oracle.sgl.STRUCTO OO
000000000000 DStruct 0000000 sTRUCTOODODOOOODOOOracle D
0000000000 DO0ODOODOO0OO0O0DOOgetoracleAttributes() D0O0O0O0ODO
O struct 0000000000000 myStruct U oracle.sqgl.STRUCTUOOOOO
oood
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oracle.sql.STRUCT STRUCTattribute=s
((oracle.sqgl.STRUCT)myStruct) .getOracleAttributes ()

getOracleAttributes() DO00OU0O0OU0OO myStruct JO OO oracle.sql.*0 000
ooooo

000000000 000D00 oracle.sqgl.STRUCTOOOODOOODOOODOOOODOOO
getObject () D00 OO struct_tabled U 10coll000 NUMBERO O OODOODODO
OO0D00O0OgetObject () UUODO Object UODOOOODOOODODOO
oracle.sql.STRUCT U OOOODOODOODOOOOO Statement JODODOODO stmt O
ooodoooooboobobobobooopooboo

String cmd;
cmd = "CREATE TYPE type struct AS object (fieldl NUMBER, field2 DATE)";
stmt .execute (cmd) ;

cmd = "CREATE TABLE struct table (coll type struct)";
stmt.execute (cmd) ;

cand = "INSERT INTO struct table VALUES (type struct(10,'0l-apr-01'))";
stmt.execute (cmd) ;

cond = "INSERT INTO struct table VALUES (type struct(20,'02-may-02'))";
stmt.execute (cmd) ;

ResultSet rs= stmt.executeQuery ("SELECT * FROM test Struct");
oracle.sql.STRUCT struct obj=(oracle.sql.STRUCT) rs.getObject(1);

oracle.sqgl.STRUCTOODOOOOOODOODOODOOOOOOOOODOOOODODODO
O0D00O0ODOsetoracleObject () DOODOOOODOOODODOOODOOOOOOOOOO
ooooooooOodbDOoboDbOoObOoOoOoOU0oDOO0obDOobDOobDOobOO0OooUooOOooDO
OraclePreparedStatement DO OO OO OO O OracleCallableStatement 00O OO
oooooOooooooooboboo

PreparedStatement ps= conn.prepareStatement ("text of prepared statement") ;
STRUCT mySTRUCT = new STRUCT (...)
( (OraclePreparedStatement)ps) .setOracleObject (1, mySTRUCT) ;

000000000000 0O000O0O000DO00OoracleCallableStatement 00O
OracleResultSet OO0 getSTRUCT () OO O0OO0OOOOOOOOODOOOOOOO
00 Oracle000OODOO oracle.sgl.STRUCTOOOODOOODO

ResultSet rset = stmt.executeQuery (...);
oracle.sql.STRUCT mySTRUCT = ((OracleResultSet)rs).getSTRUCT() ;
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CustomDatum O SQLData0 00 20000000000000000000000O0O0O
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= Oracle0000000000O00OO0OO0OOOO

= oracle.sql.STRUCT 00 CustomDatum 0000000000000 JavaOO QOO
oooooOoboooOoooobooboboo

- tobDatum() 00O 000000 Custombatum 000000000000 DatumOO
O0O0O0OUOoracle.sqlO000O0D0OODODODODOO
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= OracleSQLIO0O00D0OO0OO0OOOOOODOOODODO 8150000racleSQLIODOO
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= DBCOO0OOODOOODODOODOOODOOOD

SQLpata 00 O0O0D0O0OO0DOOSQLOOCOOCOODOD JavaODODOOOOOODOOODOOO
Ubob0oob0db0d00custompatum 0000000000 O000DOO0DOODOO
custombatum OO 0O0O0OJavaO 0000000000000 O0O0OOCOO0ODOODODOO
O0sSQLOODDOO0D0ODOOO00DODOO00ODO00DOOOCracle000onooOOoOooO
0000000000 custompatum 00 00000000 DOODOOOOOOODOODODODO
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oooao

SoLbata U0 OOO0O0OO0O0OD0OOO JavaOOOOOOOODOODODOOOOO]JavaODOO
ooooooboooobobobobboboooboobobOobOJJavabbO0OO0OO0OODODO
O0000D00OOracle00000D0D0O00D0DODOOO0DOSQLDatadO 000000 JavalD
0000000000 000004-59000000racle0000D0O0O0O00ODOO JavalO
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oooooooboobobboboboooobOobOoboboooooobooboobOOoDbOoDbo
O0000 oracle.sql.STRUCTOUOOOO0O0O0O0OODOOOOOOODOODO4900
000000 oraclesql.STRUCTOOOOOOOOOODO

O000000O0O0JavaDO0O0O0O Oracle0 000000 SQLOOOODOOODOOOODO
ooboooboilol1gooooboboboboboboOoo -cobobobobooooboooo
Oracle 00 000OOOO0OOCOODOOOODOOBCOOOODODOOODODDOOOCODOO
SQLOODDDOO000ODOO000O0O00D00O000 JavaOOODOOOODODOOOracledd
0000000000 Oo0oooOOjpBCO0OO0ODDOOO0OOsSoLpata 00000000
getSQLTypeName () OO0 OO0O0000O00OD0Java0O0O0 SQLOODOOOODOOODOSQL
OJavaOO0OOO0O0OO0O00O0O0O0OOCOOOCOOODOODO

Oracle 00 000ODOO0O0O0OOD JavaOODOOOOOOOJavaODDODOOOOODO
Oracle00000OO0Ooracle.sql . *x0000000000CDOOO0OCOODODOOOODO
od

4-60 Oracle8/JDBC OO OOOOOOOOOOOOO



Oacle D0 OODODODOODO

gooboooooooo

Java 00000000000 O00000java.util.Dictionary 0000000000
00000000000000000000000000java.util.HashtableO OO
OO0Dictionary 0000000000000

ooooooooobodput() 000000000 O0O0O0O0COOOOCOOOOOOO0OO
OO00OJavaDODOOO Oracle 00 00000000D0OO0O0O0DDOOOOODOOODOOOO
ooooooOooob0OOput()00000O000O0OCO -00000000O00O000O0O
O0000D0000O000D0D0O000D0D00 OraclesQLODOOOODODOO JavabOOOODO
ooooooood

goboooOb0ooobOOOoOobOOOoOOOOooOO0

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
U0o00ooooooobOobOobODbOb000 oracleConnectiondOOO0O0OO0ODOODOO
ooog

oooooooboooooobobobobbboooobooboDo

= OO0O000000000000o00d

= 0OO0Ooo0oooooboo

O000O0OO00000000000 Oo0ooOb0c0oooOooo0oooOobo0oo0o0o0ooooo
ooooooooobooobo

1. OracleConnection0 000000 getTypeMap () DOODO0OODOODOOODOO Map
O000O0O0O0O0O00ODOODgetTypeMap() DOODOODOODO
java.util.Dictionary 0000000000 OO0OOOODOO

java.util.Dictionary myMap = oracomn.getTypeMap () ;

J000O00OoracleConnectionJ 00000000 oraconn [ getMapType () U
O000000 myMap Dictionary OO OO QOO0OOOODOODO

00 :oracleConnection0 000000000 OO0OOOOOOOO
O00O0OgetTypeMap () DO DODODO0OOD0O0OO0 nullOOOOODOO

2. DictionaryOUO0OO0OO0O0O0Oput() OO00OO0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0COOO
put () 000000 2000000000SQLOO0OOCOOOOOSQLOOOODO
U0 JavaOOOOOOOOOOOODOODODO

myMap . put (sqlTypeName, classObject) ;

sqlTypeName OO0 0000000 SQLOOOODOOOOODODOOOOCODO
classObject OO0 SQLOOOOOOO JavaOOODOOOODODOOODODO
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class.forName () UOOOOOOOOCOO0O0O0O0O0O0O000O0O0O0O0O0O00Oput ()
oooooooooobobobobobobooooobooboon

myMap . put (sqlTypeName, class.forName (className)) ;

OO00O0O0OcorRPORATED U ONDODODOOOODOOO PERSONSQLOOOODODOOODODO
00000000 SsSQLODOO0O0D0DOO00O Person0000D0D0OOO PERSONJava
oooooooobooDbo

myMap . put ("CORPORATE. PERSON", class.forName ("Person")) ;
O0D00OO0OD0OcCorRPORATELN 0O OO OO PERSONSQL O OO OO PersonJavalO OO
Joodoooooooboooboboobo

3. D0O0O0O0ODOD0ODOODODOODOOOracleConnectiondDODOOODO setTypeMap ()
oooooooooOoDbOobOoOoo0oOO0oDbDOobDOobOoOooooooo

oraconn. setTypeMap (myMap) ;

J00000OsetTypeMap() D000 0oraconn D O00000000 myMap OO O
ooooog

0000000000 ocoooooOoooOooO0ooOoOo0oooOOoOoOooocOoOoOooboOn

1. 0000O0000O00O00ObOO0OoOoOobDobDOOobObObOboOobOOoDbOoDOo
java.util.Dictionary 0000000000000 OOCODOOOCOOOODODODO
O00java.util.HashtableOUO OO ODictionary 000000000 OOO0O
oono

2. MapUOUOOUODOOOPput()ODOODODOOOCODODODODOOOOOODOODO
put () 000 0OO0OO0OO0OO0OOOOOOOD2000000000D00DODO
CORPORATE DD ODUD EMPLOYEED OO SQLUODODDODOODDODODODOODO
00000000 SQLO O Employee.javaO 0000000 Employee 0O OO0
Oo00o0ooooooooooo

newMap . put ("CORPORATE .EMPLOYEE", class.forName ("Employee")) ;

3. D0O0O0O0ODOD0ODOODODOODOOOracleConnectiondDODOOODO setTypeMap ()
oooooooooOoDbOobOoOoo0oOO0oDbDOobDOobOoOooooooo

oraconn. setTypeMap (newMap) ;

J00000setTypeMap() D000 oraconn 000000000 newMap OO OO
ooooo
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ooooooogd

STRUCTSODOOOO O0OD0SQLOOOOO0OODOO0OO0OOOO0O0O0OO00DO0O0000O0
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OoO00oo0o0o0o0oo0000000OgetAattributes() DO0O0OOO0O0O0O0O0O0O0O0OOO
oobooooooooboboDbbb JJavadb0oboobOobOOobOOOOODODOD

SQLDataO OO OOODO

JavaOODOOOOOODOOOODOOrace0 00000000 O0O0DDOODDOOOODOO
SoLbata U0 OO00OO0O0O0DO0O0D0O0O0O0000O0O0OC0OOCOOO0OO0OO0DOODOOO JavaO O
0000000000 00D0D0000DO0O00D0DO0O000OD0000 OracledOonOO

oooooooboooobobobobobbooooDbOoDbO Javabb0ObOO0OOO0OO0OO0ODODO

oooooooooo

SQLpata 00000000 D0OOCOracle 00000000000 DOOOO0ODOOO SQLO
JavaOODOOOOOODOOODOOOODOO JDBCO oracle.jdbc2000000O0O
SQLbata U0 OO0O0O0O0O0D0O0D0O00000O0O0O0O0O0C0O000DO0O soLInputd OO0
soLoutput 00O OOO0O0OO0O0O0O0O0DOODO

SQLbata U0 O0OO00O0O0O0D0OO0O000O JavaODOOOOOOOOOODOSQLDataO OO
U000000000D0OreadsQL() 0OO0D0O0D0ODO0 writesQL() DOOOOODOODOO
ooooogoo

JDBCOODOO0OODOreadsoL() DO0ODODOOO0DODODOOODODOOOOODOODODOOO
ooooooooooboDbD JavalOOb0oOooooobOOobOODODOOOOODODOD
O 0OoracleResultSet.getObject () DO OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O

OOO0OO)pBCOCODOCOCODOwritesoL() OOOOOOOODOCOOOOO JavaOOOoOnO
ooooooooooobooboboboooobobobbobooboooooboooobooDboD
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0000000000000 oraclePreparedStatement setObject () D OO ODOOMO
ooooooooooobooboo

SQLInput0000O0O0OOODO SQLOutputO0OOOODODO JDBCOOOOOO O
SQLInput 000 soroutput 0000000000000 00000000000000
soLoutput 000 sQLInput 0000000000000 0000O000000O0O
JDBCOO0O0000O000000O000000DO

SoLInput 000000000000 0ODOO0O0ODO0ODODDODDreadsoL() OD0OODODO
0000000000 00sQuInput 00O readObject ()0 readInt ()0 readLong ()0
readFloat () DreadBlob() 00 OOracle 00 000O0O0D0O0O0O JavaOODOOOODOO

O000OD readxxx () UOOOODODDODODD readxxx () DOOOOOOOSQLOO
OO0 JavaOOOODOOOOOODOD JavaOOODOOOOOOODOODOOOODODOD
readInt () UO0OOOOOOODOOO

soLoutput 0000000000000 DOODOOOOOOODOODOO0000000O0
writeSQL() DOOO0OOO0OO0ODOOSQLoutput DO OO JavaO O writexXX () OO0
O00000000 writeXXx() OOOO0OO0O00O0O00 JavaOOOOOOOOOOOO
O0000JavaOOODSQLOOODODOOODODOOODODDOwriteString() 00O
JavaOOOOOODOODOOOOO0OOOOOOOOO

readSQL() OO0 writeSQLO) OO DO0O000OO0O0O0OD sQLata0000O0O00000
0000 JavaDOOOOOOOOOD00 readsQL() 000 writesoL() 0000000
000000000000000

UO0000OreadsQoL() UODOOOOOODOODOO

public void readSQL(SQLInput stream, String sgl type name) throws SQLException

= readsSQL() OO0OsSouIinput JO0DOO0O0O0O0DOOOOCOSQLODOOCOOODODO
OEMPLOYEED OO Oracle 000000000 OO0DODOOODDOOOODODOOOODODO

JavaODOOOOO0O0O0OO getobject () D0O0O00O0O0O0O0OJDBCOOOOOO
SsoLInput O OO0O000000O0O0O0O0OOCOOOO0OO0DOODOOOOOOODOODOD0
oooooooooobooboboboooobobOobobooooooboobooboDboD
0000000 SQLOODOO0D0ODO00DDOD00O0DDreadsQL() 00O0O0O0O0ODO
gooooooooooooboboon

= Oracle000000000O00O0DOO0OTJavadO0O0OOODODOreadsoL()00O0ODO
U0 souinput DO 0000000 readxxxX() UODODOOO0O0O0O0O0O0O0O0OOO
od

U0b0O00ceAROO0O0O0O0OO0OOOO0O0DO NuMBERUO OO OOOODOODODDO
U000 eMprOoYEEO OO OOODOOOODOODOODODO readsoL() OOOOO
readString () DO0O0O00O00O readInt() 000000000000 O0OJDBCOOO
Oracle 000O00ODOOO0 SQLOOOOOODOOOOOOODDOOOODOOOOODO
oood
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= readsQL() O0O0readxxxX () 000000 O0D0OO0O0O00O00DOODO JavaODODOO
oooooooboooooobobobobbboooobooboDo

O0000OwritesoL() OOOD0OODOODO0O0OO0O0O0O0O0O0OOO

public void writeSQL(SQLOutput stream) throws SQLException

= writesSQL() ODOUOsoLoutput DOOOOO0OO0OO0O0O0O0DO0O0O0O0O000O0O0O0OO

JavaODOOOOO0O0O0OO setoObject () DO000O0O0O0O0OJDBCOOOOOO
soroutput 00000000000 OO0DOOOOOOODOODOODOO00000O00O0
UboooooboooobobobbbOb0O00OwritesoL() DOOOOOOODOODODO
ooooooooooboboDbo

= Oracle00000000D0O0O00O0DOO JavadOD0O0OOO0ODwritesQL() O0OODO
U000 soroutput JOOO0O0OD0OO0DODO writexxx() OOOO0OO0OO0OOODODO
ooog

U0b000ceARO0OO00O0O0OO0OOCOO0O0DO NuMBERUO OO OOOODOODODDO
U000 eMprOYEEO OO OOOOOODOODDODODOwritesQL() OODOODO
writeString() DOO0OOO writeInt () OOOO0OODOODOOOODOODOODOO
O0000ODOCracle0 0000000 SQLOODDOOOODOOOOODOODOOOO
oooooooooboo

= writesQL() U0 0OwritexXx() OODOOOOOOOOOOOOOOODODO
soLoutput 00000000000 OO0DOOOOOOODOODOODOO000000O0
gooooooobooboboboooobobo

00 :sQLbata U sQLInput OO 00 soLoutput O OOOOOOOO
OO0JavadocOOOOOOOODODO

Oracle 0000000000 SQLOOOOOOOsowpata0 00000000 O0O00ODODO
O0000000007-1900000C0racle00000000000DDOOOO JavaOO
ooooooooboDbo

SQLbatad OO0 OO0OOOOOODOOODOOOODOOO

O0000OOCracle0 0000000000 JavaDOOOO soupata 0000000000
00000000 Oracle00000D0OO0O0O0ODOOOOODOODODOOODDOOODODODO
ooooooogoo

SQLData0O0O0O0O0O0OO0OOOO Oracle000O00O0O0O0OOOOOOOODO OOOOOO
0000 JavaOOODOOOD sQounata 0000000 O0OOCO0OODOOO0OOOODOOracle
obooooobooodnD Javal00OboooooooobOobOOoDbDODbOOOOODODOD
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O0000D0O000O00000 Oracle00000OO0O00ODOOOODDOOODODDOO JavalO
O0000ODOOCracle0 000000 JavaOOODOOOOODODOOOOODOOODOOOO
oooooobooon stcmteO00O0ODOO0DOODOOOOOOODOODOO

1. 0OD0000D0O0O0000OO0OOCracle000O00OOO DBCOOODOOODOOOODO
og

ResultSet rs = stmt.executeQuery ("SELECT Emp col FROM PERSONNEL") ;
rs.next () ;

PERSONNEL O OO OSQL O Emp object 00 Emp colOOODOO0O0O0ODODOO SQL
OO00OJavaO0OO Employee 0000000000 DO0OOO0DODOOODODOOOODOO

2. 0O0OO0OO0O0O getobject() DOOOO0O0O0O0O0O0O0O0 JavaOOOOOO0O0OOO
obooooobooooboobobobbobobb0o0o0DbO0obO0DbD Employee0 00000
OO0000O0OgetObject () OO0OOO0O0O0O0O00O0O00O0O seupataOO000O0O
ooooogoo

Employee emp = (Employee)rs.getObject (1) ;

0000000000 DO0ODODODOO0O0O0DO0ODOD0OO00Ogetobject() 0ODOO
oracle.sqgl.STRUCTOODOOOODOODOODOODOOOOOOODOO
oracle.sql.STRUCT O ODOODODOODODOODOODOO

Struct empstruct = (oracle.sqgl.STRUCT)rs.getObject (1) ;

O0000000000OgetObject () DOO0O0O0O0O readsQL() O OO
readXXX() DO0OOOOOO0OO

OO0 :00000000000000DO0DOgetsTRUCT() OODOODODO
oooooooooobobobbboooboobobOobOobooooon
obooooooooo strucTOOOOO0O0O0O0O0O0OOO

3. D0O0OO0OJavalOOD get00000D0O00D0DDOO00ODODOODOODOOODOOOO
00000000000 0000000000D0000EMPLOYEED CHARO O
EmpNameO OO OO MM OO0 NUMBER OO0 EmpNumd 00 000000000000
OO0DOJavastring OO0 getEmpName () U0 O0O00O00000intdOOO
getEmpNum () 000000000000 ODOOCOOO0ODO JavaOOODOODODOO
ooooooo

String empname = emp.getName () ;
int empnumber = emp.getEmpNum() ;
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OO0 :0000getObject () DO0O0O0O0O0O0O0O0OO0O0O0OO0OO
Statement 00 000000000000 CODOOOOOOODO

SQLDbataO0OOO0ODOO OUTODOOODODOOODOOOOOOO PL/SQLOD
getEmployee (?) OO OO OO OracleCallableStatementocs 0O O0O0O0OOOODO
0000000000 DO0DO0ODO0OO0Cempnumberd 0000000 OCOOODODODO
O Employee 00 0O00O0ODOODODO

1.

getEmployee (?) U0 UODOOOOODDODOOracleCallableStatement OO OO
oono

OracleCallableStatement ocs =
(OracleCallableStatement) conn.prepareCall("{ ? = call getEmployee(?)

)

empnumber [J JgetEmployee (?) DO O0D0O000OO0OO0O0OODOODOOSQLDatal
O000O0OCourOOO0ODOODODOOOOOEmployeedOODOODODO SQLO
O0oOracleTypes.STRUCT OO OOOD0OOOOOOOOO

ocs.setInt (2, empnumber) ;
ocs.registerOutParameter (1, OracleTypes.STRUCT, "EMP OBJECT") ;
ocs.execute() ;

getObject () 00D DO0000Oemployee 00 000000000000000
00000 sTRUCT D0 00000000 getobject () 0000 Employee D000
0o0o000o0ooo0oon

Employee emp = (Employee) ocs.getObject (1) ;

SQLDataO0OOOODODO INOOOOODOOODDOOODDOO Employeed0OOOO
00 INODODOUODODOOODODDODO0OD0OO0OO0O00O0OD0O0O0D0 PERSONNELODO0DODOOOODODO
PL/SQL OO addEmployee (?) OOOO0OCOOO0O0D00 emp 00000 Employee OO
oopooooo

1.

addEmployee (?) 000000 O0O0OOO OracleCallableStatement JO OO0
od

OracleCallableStatement ocs =
(OracleCallableStatement) conn.prepareCall ("{ call addEmployee(?) }");

setObject () D00 0O0emp 0000000 INODODOODOOOOOODOODODO
ooooooooooboobon

ocs.setObject (1, emp) ;
ocs.execute () ;
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SQLData0 00 O0O0O0O0O0OOOOODOO Oracle00O0O0O0OO0OODOODO OOOOODO
U000 JavaOOOOOODO sopata 0000000000 OOC0OO00OOODOODO]Javal
000000000000 Oracle 00000000 DODOOOOODOODOOO

0000000000 Oracle0 0000000 ODOOODOOOODDOOO JavaOOODODO
O00OCracle0 000000 JavaODOODOOOODOOOODODOOOOODOOODODOOO
oooooooooboo

1.

U000 JavaOOOO sect0000O0O0DOOOOCOOODOODODOOOOOOOO
UoboobodbjJjavabO00000O0O0OCOOJava0000O0D0O0O00O0O0OOCOO
ooooo

enp . set EmpName (empname) ;
emp . set EmpNum (empnumber) ;

000000465 00000SQLData0 00 O0D0OOOOO0OO Oracle0O0OO0ODOO
000000000 0D0ODO0ODOD0O0 empO0D0O0D0OD00empname 000000
empnumber D00 0O0O0OO0OO

JavaOOOODOODOOOOOOOOOOOOOOOOODOODOOOOOODOODO
Oracle 00 000ODOOO0OOCOODODOOODODOOOODO

PreparedStatement pstmt = conn.prepareStatement
("INSERT INTO PERSONNEL VALUES (?)");

connJOO00O0O0OOODOODO

0000000 setobject () UOOOOO0O0OOJavad0O0OO0OO0O0O0OOO0OOO
oooooooobooDbo

pstmt.setObject (1, emp) ;

ooooooooboobobobobobooobooboon

pstmt . executeUpdate () ;

00 :Javal00000COO00DOO0DINODOOOOCOOOO ouTOO
ooooooooboo

CustomDatum OO QOO QO0O0O

JavaOODOODOODOOOOOOODO Oracle0 000000000 OOODOOOODODODO
oracle.sqgl.CustomDatum J 00 oracle.sqgl.CustomDatumFactory 0000000
00o000O00O0O0DOoDbOOoODbODbOOoO0ODODbDODO JavaODOOOOODODO
CustomDatum 0 0 0 CustomDatumFactory OO O OOO0OOOOOracle0 00000000
ooogjppCcOoboOoOoOOoOoOoOoDOoDOon
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00 :JPublisher 000000000 Custombatum O 0 O
CustomDatumFactory 0O 000000000000 0O0OO0OO0OO0O
oooooooooboooDo

customDatum U O OO0O00000O0O00000000O0O

= JDBCO Oracle 0000000000 O0OOOQO CustombatumO OO
oracle.sql.Datum 0000000000

= 0000 JavaOOOO0OOD0OODOOO0OO0OO0OO0OOOOCOOODOODODOOOODOODOO

= [00000000000000CcCustombatum 0 ODatum 0000000000000
DatumOOOracle 000 000000000000 O0O0DODOOODDOOOOCODO
od

CustomDatum [J 0 [0 CustomDatumFactory 0000000000000 O0OO0OO0O
od

= CustomDatum O OO0 tobatum() OO0 OO0O0O0O0O0OO oracle.sql.*x0000O
ooooo

= CustomDatumFactory OO UODOUODO0O JavaOOOUOOOOOOOOOOOO
create() 0000000000 ODOODOOOODOO CustombatumdO0O00O00O0O
0000000000 DODDBCOOOOOODOCcreate() UOOOODODODODO
OO0 JavaOOOOOODOODOOO JavaOOOOODOODODODOOOOOOODOODOO
oracle.sql.Datum 0000000000 OracleTypes 00 ODO00OO00O0OOOO0O
OsQLODOODOOOO0ODOOoDOobDOobO0Ooooooon

CustomDatum [J 0 0 CustombDatumFactory OO O0O00O00O0D0OO0OOOOO

public interface CustomDatum

{
}

Datum toDatum (OracleConnection comn) throws SQLException;

public interface CustomDatumFactory

{
}

connJOO00O0O0O0O0DO0AdDO oracle.sql.DatumO 00000000 sgl Type
CodeJ DatumJ 000000 SQLOOOODOODODOO

CustomDatum create (Datum d, int sqgl Type Code) throws SQLException;
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O0:patumO 0000000 SQLOOOOCOOOOOOOOOOODO
oooooooooboDbo

O0000000000 custompatum 000 00000000000 OO00ODOODODODO
oOojpBCOO0OOCOOO0ODODOOODDODOOODOO

gooooooooooooboboo

= Oracle0000000O0O00 OracleResultSet.getCustombDatum () OO0 OO000O0O0
oooo

OracleResultSet.getCustomDatum (int col index, CustomDatumFactory factory)

000000000000 DODODODOODbO0OO0ODODO custombatumFactory 00
O00O000O000O0DOoDOoDOObObOU0oOOoDODOD Javadb oo
getFactory () DODO0ODODOODOOODOODOONOO CustomDatumFactory 00 00
J00000O0O0OgetCustombatum () OO0 O0O00OO00ODODO Custombatum 00 00O O
00000 JavaDODOOOOOOOOODOOOODOODODODO

ooo

= [DJ0O0OO0O ResultSet.getObject(index, map) 0000000 OO CustomDatum
goooooodoOobOooOOoOoO0oDOO0obDO0obDO0bO00o0oUooOUobDObOUDoDoD
oooOdooO0oo0ooOobOobDOoDbObOoOoObD sQLOoobooboobobooooboboo
oooooOoboOooobobooo

oooooooooooooboboon

= Oracle00000000O00O OraclePreparedStatement.setCustomDatum () O
Oo00oopoooooo

OraclePreparedStatement . setCustomDatum (int bind index, CustomDatum custom obj)

oooooooooboobooboboboooobobobobooooooboobooobooDboD
oooooooobooDbo

ooo

= [0 JDBC PreparedStatement.setObject () 00000000 OODOOOODOO
00o00000O00O0DOoDOODbObOOO0ODO0ODODbDO0ObDO0000 custombatumd O
oooooOooooooooboboo

J0000000getCustombatum() OO0 setCustombatum() D O0DO0OO0OODOODO
oood

Oracle 00 000OD0O0O00ODOOODOOOODOD eMprLOoYEEDDODOOODOOOODO]JavaOD
gooooooooobobobbboboooooboonDo

CustomDatum datum = ors.getCustomDatum(l, Employee.getFactory());
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O00000OD0orsO Oracle0 0000 OgetCustombDatum () 0 CustomDatum O 0 OO
O0O00O00O0O0D00OD oracleResultset 0000000 eMPLOYEEOOODOODOODO
100 0Employee.getFactory () 0000 OO DO O CustomDatumFactory 00 JDBC O
OO00O00OO000ODOOjpBCOOO0O0ODODODOO00O0O0ODOO create() ODOODODODO
O000O0O0O0O0O0O0ODODDOD Employee00D0OO0DODOOOODOO JavaOODODODO
ooooogo

oag:

= CustomDatum 000 CustomDatumFactoryOOOOOODOODO
O00O00O00O0OO0DOoDOODOOOOODODOnD JavadOO
O Employee 00 00O EmployeeFactory DO DO ODOOOOODOOO
oooooood

= 0000 JavaOOODO oracle.sqgl.*0 CustomDatuml
CustomDatumFactoryl Datum O 0O 0O 0O 0O [1J
oracle.jdbc.driver. *[] OracleConnection[] OracleTypes
J0000mbOO00 java.sgl.sQLExceptionO O OO ODOOO
gopboooooo

= CustomDatum 00 CustomDatumFactory OO DO OODOODO
Javadoc OO O OOOOOODO

CustombDatum O SQLData: OOOOO0OO0OOOOOOOOO

customDatum OO OO0O000000OsQuoata 00 00000O0O0O0OOO0OOODOODO
OO0sopata000000000SQLOODODOOOODOOracles000O0OOO0D0ODOOOODO
OJavaO00O0O0OD0O0O000O0O0O0OO0OCOOODOODODODOOOOOSQLDatadn
0000000000 00D0OO0O0O0JavabD SQLOOOOOOOOOODOOODOOODOD
SQLOODDDOOO00O0ODOO000O0O00DOO00O0Javad000OO0OO0ODDOOODOOOO
jpDBCOOO0O0O0OOOO0DOOOO

CustomDatum DO 000000000 OSQLOODOOOOODODO JavaDOODOOOODO
ooboooooooobobobbobbooooboobO0obJava0OO0OOO0ODOO
oracle.sql 000000 DOOOOCODOOOOSQLOOOODOOOOODOOOODOODO
ooo

O0O00O0O0 Custombatum 00000000 OO0OO0O0O SQLOracle800O00ODOODO
0000000 Java0O0000OO0OO0OOOCOODOODOSQLO rawOOOOODODODO
CustomDatumFactory [ create() DO UO0ODO0OOoracle.sql.RAWOD OO OODOODO
00000 JavaDO0OO0OOOOODOOOODOODODODODOOOODODO
CustomDatum [J toDatum() DO00O0O0O0OJavaOOOOOODODO oracle.sgl.RAWO O
000000O000O0dDO0oDOOoDOOOO0OO0ODO0ODObDObO0O00OOOn JavabonoooO
oooooooooog
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JDBCOO0O0O0O0O0O0ODOODODODODOOODOO oracle.sql.RAWODODOOOOOOODOO
O00000 CustombatumFactory U create() D0 O000O0OO0OO0O
oracle.sql.RAWOOOODOOOOOO JavaOOOODODODOD

0000000 Javab0000O0OO0ODOOOODOODODODODODOOOORAWDOODODO
oooooOooOooOobDoDbobObOooOoDOoopBCOOOOODO
CustomDatum.toDatum () DO OD0O0O0O0O000000O0JavaO00O0O0ODOOO
oracle.sql.RAWOOOODOOOODOODOODODOOOODOODODODOOOOODOOO
rRawOOOOOoOooonod

CustomDatum D 00000000 DO0O0ODOOO0ODODOODOO0OO0 oracle.sqgl.*x000O
O0000O0O0O0O0O0ODO0ODOODODOODOoracle.sql.*x0O000 DBCOOOOODODOO
0000000000 DO0DO0ODODOO0O0O0ODO0ODO0ODOO0d custompatum 0000000
000 JavaDODOODOOOOOOSoLData00O0O0O0OCOOOODODOOOOOOOODO
O00Ocustombatum 00000000000 OCOOODOODOODODOOOODODODO

4-6800000CustombDatum OO0 O00O0OO0OOODOOOCOOODODO

CustomDatum OO0O0O0O0OO0O0O0OOOCOOOOCDOOOOOOODOOO

0000000000 JavaOOOO CustombatumJO00O000D0O0O0O0OQODOOracle
ooooooooooboobobobobobooooboobobOobOobOobooooooo

CustomDatum 00000000000 Oracle0000O0O0O0OOOOOOOODO OOCOO
O0000D0 Oracle000000D00O JavaOOODOOODOOOODOOODDODOOODDO
UoooboooobobDO0bDbcustompatumJ 00000000 OO0OOODOODO
JPublisher 00000000 JavaOOOOOOOOOOOOOODDOOOODDO

0000000000000 Oracle0 000000 O0O0DOOOODDOOODODOO JavaDDO
O000C0O00O0 JPublisher OO OODOOOStatement 100000 stmt JO00O0OO
ooooooooooboo

1. OD00000000D00000 Oracle000000O00D0D0OO0O0DDOOOODOOracle
oooooooobooboDbo

OracleResultSet ors = (OracleResultSet)stmt.executeQuery
("SELECT Emp col FROM PERSONNEL") ;
ors.next () ;

PERSONNEL U0 UO10000000O0O0O0C0O000ODO Employee_object U0 Emp_col
oono

2. Oracle000000O getCustombatum() OO0O0OO0O0OOD0OODOODO JavaODOODO
O0000000D0O0ODOO0ODODODOO0OO010Db0DbO00dgetCustombatum() 0000
00 oracle.sgl.CustomDatum U0 000000000000 0O0O0O0OOOOOO
000000 JavaODOOODOOOODOODODODO

Employee emp = (Employee)ors.getCustomDatum(l, Employee.getFactory()) ;

ooo
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CustomDatum datum = ors.getCustomDatum(l, Employee.getFactory());

J00O0O0O0OEmployee 00000 JavaO OO OO ors O OracleResultSet OO
ooooooodg

getCustombatum() 0000000 OOJDBCOOODOOOODOOO JDBC
ResultSet.getObject () OOOOO0OO0OOO Custompatum 0O 000000000
do0obo0o0obooo0ooooO0o0obOo0bOoOo0Oo0oDO0oooDOoOooDOOoODoOOOon
000O00DO00D00DDOO00DObO0O0DbOO0O0DOogoDO sQLOooooOooooa

O000000000D0O sQLOO0O eMPLOYEEOQOOOODODODO JavaODO OO
Employee U0 CustomDatum 0 O OO0 0000000 0OOOOO0ODOOOOOOO
00 EmployeeFactory [ CustomDatumFactory OO0 O0O0OOO0OOODOO

0000000000000 EmployeeFactory OO0 O0O0OOOOO0O

map.put ("EMPLOYEE", Class.forName ("EmployeeFactory")) ;

OOOgetObject () DOOOO0OO0OO0O0O0OO0O0O0O0O0O0O0O0OO0O0COO

Employee emp = (Employee) rs.getObject (1, map) ;

Oo00o0ooo0o0ooOooOo0ooOoOO00oDoOO0O00oDOOO0O0ODbOOOoOooOD sQLuoooo
oooooooooobooboboboooobobOoboboooooboobooobooDboD
00 getObject () DO ODOOOO

Employee emp = (Employee) rs.getObject (1) ;

3. ODOO0O0JavaDOOO get000D00D0O0O0000O0O0OO0OOCOOODOODODO
oooooooooboobobobobooo JavabOOO0OOO0OODOODODODO
EMPLOYEE 0 O [0 CHAR U Name U0 0O 0 NUMBER U EmpNumJ OO OO0OOOODO0O
UO00000O0JavaOO0O0OD0OO getName () OO0 O00O00O0O0O0OO
getEmpNum () 000000000000 OO0Javal0000O00000000O0O0O0O
ooooooooooboo

String empname = emp.getName() ;
int empnumber = emp.getEmpNum() ;

00 :000000000 Statement 00 0000000000000O0O0
O000000000OoracleCallableStatement 00O OO0
getCustombatum () DO O O0O0O0OOOO0OOO0O

CustomDatum O0O0O0O0O0O0O0O0O0OOOODOO Oracle000O0O0O0OO0OOOOO OOOO
OO0OJPublisher 00 O0O0O0O00ODO JavaOOOOOOOODOOOODODOOODODO
custombDatum U O OO0OO00000O0O0O0O000000O0O0JavaOO00O0O0O0O0OO0ODOOO
OOracle00000O00O00O0O0DDOOODDODOOODO
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0000000000000 Oracle0 000000 O0O0DOOOODDOOODODOO JavaDOO
OO0000D0O0O0 Jeublisher D00 O0OODOOOOODOOOOOOOODOOODO

OO0 0000000 InserTUO0O vPDATED OO OOOOOODOODO
oooooog

1. 0000 JavadDOOO set000000O0OCOOODOODODOOOOODOODODO
UooobodobJjavabO0000000JavaOOOO0OOO0OOD0OODOOO0O0O0O0OOOO
og

emp . setName (empname) ;
emp . set EmpNum (empnumber) ;

0000000000 empO000000OOempname U0 0Oempnumber D OO0 OO0OMO
4-7200000CustomDatum OO0 000000 DODO0O Oracle000000O0O0OODO
oooO0obobO0ooooooooo

2. JavaOOOODOOOOOOODODOOODOOOOracle000OO0O0O00ODOOODOOOODO
OOracle00000O00D00OO0O0DDODOOODDOOOODODO

OraclePreparedStatement opstmt = conn.prepareStatement
("UPDATE PERSONNEL SET Employee = ? WHERE Employee.EmpNum = 28959) ;

000000 conn 0 Connection00O0O0OO0OOO0O

3. DOOODO Oracle0d setCustombatum() 0000000 OJavad0O0OOOO
ooooooooboooobooboboDbo

opstmt . setCustomDatum (1, emp) ;

setCustomDatum () 0000000000 JavaOO OO tobatum() OO OO0
0000000000 DO0ODODOOO0ODO0ODODO oracle.sgl.sTRUCTOOOOOO
ooooooodg

OO0O0000000setoObject () DOOO0OO00O0 JavaOOOOOOOO0OOOOOO
oooooooooo

opstmt . setObject (1, emp) ;

00 :Javal00000COO00ODOODINODOOouTOOOOOOOOO
oooooooooo
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JDBC OO JPublisherOQO QO QOO

JPublisher 0 0 OOracle 0 0000000 O00OO0DO JavaOOOODOOODO Oracle0 OO0
000000000000 0D0000000000000 JavaOODODOOODODOOOODO
D0000000000000 JavaODOOOODOODODODOODOOODODDOOOracle
O00000000000000000]JPublisher 0000000000 OSQLO Java O
000000000000 0000000000D0 getter000 setter 000000000
o0

ooooooooooboobobobbobooooobOobOobbOob0oo0oooboon
JPublisher 00 OO0 O0O0O0DOOO0O0OOOOOOOOODOOOODOOOODDOOODODOO
goooooooooobobobboooobobobOoboooooooboooobooDboD
OO00O]JPublisher 0000000000000 ODOOODOOOODODOOODODOOODODOO
0000000000 OO0JPublisher DO O0O0D0O0OO0O0DODOO0O0DODOOODODOOOOODOO
O000C0CDOO00OJPublisher 000000 O00D0DOOO00ODDOOOOODOOODOOOO
oooooooooobooboboDbo

JPublisher 0000 O0O0O00OD JavaOOODODDODODODODODOD0OODODOOODOODODOOOOO
00 OO0 O JPublisher O O O O M Oracle8i Jpublisher User's GuideD O OO OO0OO0OO0OOO

JPublisherOOODOODOODO

JPublisher 00O D0OO0O0O0O JavaOODOOOOODOOODOOOODOOODO3000000
ooooooooooobooboon

= Oracle00000
= JDBCOOO
= 000000 JDBCOOO

JPublisher 0000 000000000000 OO030000000000000000DO
O0OO0O0OO0OO0OOOOOOOODOOOODOOODOOODOoOraclesi Jpublisher User's Guided O O
oooooooad
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OracleJ00O0O0OOOCOOOO
O0o00o0ooOoOooooooooa
- O0o0oooooooooo
- O0o0oOoooooooooooaon
- O0o00o0oo0oo0ooooooooooooooobooooooo
- O0o0oOoooooooooooaon

Oracle 0000000000 O0O0DDOOOODODODOOOCODOODOOOODDOOODODO
goooooooooboobobbooooboobobbobooboooooboobooobooDboD
ooooo

SQLOODODOO0O0OCODOOOOReEF0OODOOOODOOOOODOOODOEMPLOYEE DO
U00000O00O00OREFODOOO0OO0OOEMPLOYEE REFOOOOOOOOODO

Oracle]DBCOOOOOO0OOOO0O0OO0OOODODoOracle.sql. REFOOODOOOOODODO
ooboooooboooobobobobboO0oOobOO0ODbODEMPLOYEE REFOODOODOODO
oracle.sql . REFUOU0OO0OOO0OO0OOOODOREFOODOODOODOOO0O0O0O0OO0OOO
000 getBaseTypeName () 000000000000 00O00O0O0O0O0O0O0O0O0OC0O
OSQLOODDOOO0O0DODOO00OODOOeMPLOYEEDOODOOO

Oo000oooOo0ooboOosQLOoooooobo100o0ooooooooooobooooooooo
Oo00o0oooOosQLObOO0oooooooOooooooooooo

00:.:000000o0o0obooo0bobobobobbboooobonDo

JDBCOOOREFOIOOOOOOOOOOOOOOOOOOO
- SELECTUOODOODO

= INOOOouTOOOOOO

= Oracle80000000O0O

- [000000000000O0O0O00O0OO0O0O0

JPublisher 00000000 JavaOOOOOODOODOOOODOODOODODOOOODODODO
J00O0O0O0O0OOoracle.sql.REFODO0ODODODODODODODO oracle.sql .REFO D OO
000000000 0DO0ODOO0ODDO0OOOCOracled0OdDOD0O eMPLOYEEODODODODO
JPublisher 0 0 0 Employee 000000 EmployeeRef 00 O0O0DO0O0OODOO0O
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goobobooooooooao

OO00O0OC0OORer000000D0DOO0O0O0DDOO0OO Oracle00O0O0O00ODO ADDRESS OO
ooooogo

create type ADDRESS as object
(street name VARCHAR2 (30) ,
house no NUMBER) ;

create table PEOPLE
(coll VARCHAR2 (30),
col2 NUMBER,
col3 REF ADDRESS) ;

ADDRESS 0 00000000 streetname O housenumber 00 20000000000
PECPLE0 0003000000000 00000O0DOODDOOODOODOOO ADDRESS
00000D0000000000o0ooO0o0oDooOooo

ooboooooooobooboboboooobobOoboboooooon
1. OO0 SQLserLecT00O0O0O00O0D0OO00O0DOOO REFOODODOOODODOOOODODO

2. getREF() 00O00000O0D0D0O00 AddressDOO0OO0OOOREFOODODOOOODODO
ooog

3. Address0 SQLOOODOOODODO appRESSUO 0000 JavaOOOODOOODOOOO
ooog

4. JavaODOD Address 0 SQLO ADDRESS OO O0DOOOOOCOOCOODOOOODO

5. getvalue() UO00O0OO00OO0OOAddress0000000000000O0OO Java
Address0000000000O0O0OOO

ooboo3bboooboobooboobooboboboboobooDbObDsemte000O0OD0ODOO
0000 Statement 00000000000 pEOPLEDOOODOOCOOOOCOOODOOOO
ooooooooooboooboboDbo

ResultSet rs = stmt.executeQuery ("SELECT col3 FROM PEOPLE") ;
rs.next () ;

REF ref = rs.getREF(1);

Address a = (Address) (ref.getValue());

O0SQLOOOO0O0DO0O0O0O0D0O0DO getobject() 00000000O00O00O00O00O
oooooooooobobobbbooooboobobOobo0obooooon

REF ref = (REF)rs.getObject(1);

getREF () 00 D000 getobject () 00DO0D00D0DDOOO
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gob0b0boooooobobboooan

000000000 PL/SQLOODOOO0oouT0O0DOOOOO0DODOOOOCODOOODOOOO
ooboobobouTOOOOODOOO0OO0O0O0OO0O0OO0OOO

1. 0000000 oracleCallableStatement DO OOOO0OO0O

OracleCallableStatement ocs =
(OracleCallableStatement)conn.prepareCall ("{? = call func()}")

2. ouTHUU00O00O0O0O0O0O0OOO registerOutParameter () JO0O00OO0OO0OOOO
oono

ocs.registerOutParameter (int param index, int sqgl type, string sql type name);

param _indexOOO0000O00O0DOsql typeD SQLOODOOODOOOODO

OracleTypes.REFOOUOOsql type name 00000000000 000O0O0O0O
OsTrRUCTOOOOOOODOOourODOODOODODOOOODOODO ADDRESSOOOO
O000 REFODOOOOADDRESS U0 Osgl type name 000000000 O0O00ODO

3. boOooooboooboo

ocs .execute ()

gobbboooobobboboooooobobobboooooooao

doboobodod0OJavaaddressJ00O00O0OO0DOO0OOCOOODOODOODO ADDRESS OO
bobooooooboobobbobb0mMaddressd0dooooboOobOOOOODODO
ooooboooomooooooobo rRerd0gbooooOoOobOODbDOOOODOODOD
oooooooooo

Address addr = new Address(...);
ref .setValue (addr) ;

U000O0Osetvalue() 0000000000 0000O0 ADDRESSOUOOOOOOOO
ooooo

gob0b0boooooobobboooan

O0sQLOODOOO0O0oODOOO00oObOOo0OoobooooOO0ooDOO00oDOOO0oooD
O00000000O0OsetObject () 0000000 setREF() DOOOOO0O0O0OOO

O0000OD0000O0OO000O000D0O0O0OROWIDOOODO AddressDOOD00OOOODO

PreparedStatement pstmt =

conn.prepareStatement ("update PEOPLE set ADDR REF = ? where ROWID = ?");
pstmt.setREF (1, addr ref);
pstmt.setROWID (2, rowid) ;
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gooooooooooooboboon

= OO0O0OO0O0oO0OooOooboon

= OO0O0OO0O0oO0OooOooboon

= OO0O0OO0O0oO0OooOooboon

= [OO00000000000000000

oracle.sql.ARRAYO O OOOOODOJDBCOOOOODODODOOOOOODOODOO
O000000O000DODODODOODOooracle.sql.ARRAYODDOODOODOODO
oracle.jdbc2.Array 00000000 OODOOODOODODOODOO

jpBCOOO0OO0OOO0OOOOOOOOOOOO
- SELECTUOODOODO

= INOOOouTOOOOOO

= Orace0000000O00O

OO0 :JDBC2000000OCracle0000000D0OO0OOO0ODO

U000O0Ovarrayd OO0OODOO0DOOOOCOOODOODOODOOOOoracle.sgl.ARRAY
goooooooooboobobobooooboobobbobooboooooboobooobooboD
gobooboobodobodvarray0000o0o0oooooooooooooobOoDbDOoD
varray 000000000000 O0O0O0OCOO0O0O0OO0DOODOO0O000O0O00O0O0
boooboooooobobbobDbvarrayd0goooooOOobDO0OO0OO0OO0OO0O0OO0OOO0OO
goooooooooboboboboooobooboon

Oracle D0 00O000DOOO0DOOOOOOOOODODOODOSQLOOOODOOOODOD
O000O0ooO00O0OO00DODbO sQLOo0oooOooobooOoosQLooooooooo
o

CREATE TYPE <sqgl type name> AS <datatype>

oooooobooooboDbo varrayOOOoooooooOQ

varray D0 0000000000000 varray'0O00O0O0O00D0OOOOOCODO
varray U0 0000000000000 O0O0C0O0O00DOO0DOODO0O0O00 varrayOonoQd
gooooooooobobobobbooobobobobo0boo0ob0dbvarray0 oo
UbobooooooboobO0ODbDvarrayOOOO0OO0O varrayd0OO0O0OO0O0OO0OO0OODOODOO
oooooooobobobooooboobobOoboooooo

CREATE TYPE myNumType AS VARRAY (10) OF NUMBER;
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0000001000000 NuMBERO OO varraydOOOO0O SQLOOOOOD
nyNunType 0000000000

oooooooooooboobobobobooboooobOobobbobo0oooobooboooboooOont
gooooooooooboobobobooooboobobobooboooobooboooobooDboD
gooooooooooboobobobooooboobobobooboooobooboooobooDboD
oooooooobooboboboobooobooboon

CREATE TYPE myNumList AS TABLE OF integer;

O0000OD integer 0000000000 CODOOODOOOODOSQLODOOOODO
myNumList OO0O0O00O00O0O

ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo
UboooboooooobobobbbOb0o0b00Db0Ooracle.sql.ARRAYOOOODOODOO
41300000000 oraclesqlARRAYO OO OOOOOOOOOO0O0O0O0O0O0O0O0O0O0O
gooooooooobooboboboboboooo7z1e00O0DbOODbODOOOOOOOOO
ooooog

gobOoOboooaoon

UO0b000000ODOoracle.sql.ARRAYO OO OOOOOODOODOOOOOODODO
OJavaO0O0OOO0O0OO0O0O0O0O0O0OOCOOOCOOODOODODOOOOODOODO

000000 oracleResultSet 00 O00OODO0OOO0OOODOgetARRAY () DODODOO0O
oOooOooOgoosQLOoooboOoboobo0oooooooogooooboDboo
oracle.sql.ARRAYO O ODOOOODOODODODOODOOOOOOODOO
oracle.sqgl.ResultSet OO0 getObject () DO0ODOOD0OODODOOOODOODODODOO
0 oracle.sql.ARRAYUO O OOOOODOODO

ARRAYUOUOOODODODOOOOOOOoracle.sql.ARRAYD OO O 3000000
ooooooooooboboobobbooobOobobobobooooooo

= getArray()
= getOracleArray ()
= getResultSet ()

000000000000 O0O00DOO000DODO0O00OODOOSQLObOO0Dn JavaD O
goooooooooboobobbooooboobobbobooboooooboobooobooDboD
ooobooooooobooboboboOooomobooboooboooobobOobboboOoooooboo
goooooooooobooboboboboooooboobobOoboboooooom
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00 .:00008150000000001000000000D0O0DODO
gooooooooobobobbbboOobOOoDOoDO

getArray() 0000 : getArray () 000000000000 00O
java.lang.Object[] 0000000000 D0O00000O0O00SQLODDODONOOO
DJava0 00000000000

getArray () UODOOODODO oracle.sql.* 0000000 OODODOO0ODOOODOOOO
O0000OD00O0OOCracle00000 getarray(map) 00000000 O0ODOOOOOOO
OO0000000OgetArray(index,count) 000000000000 O0O0O0O0OOO
ooooo

getOracleArray() 0000 : getOracleArray () DO0O00OO0O0O000O0O0D0DOOOODOO
Opatum[] OO0D0OOD0OODOOOOO0OOCOOOODOOOSQLOOOOOOODOO
oracle.sql.*x00000000O0O0O0O0O

00 :getOracleArray() OO0OODOOOCracle00O00O0OO0OODODOO
OO000Ooracle.jdbc2.ARRAY JDBC200000000000O0OOODO
o0

getOracleArray () DO0O0O0O0O0ODOODODO oracle.sql.*»0000000OOODOODO
0000000000000 000OracledO 0 getOracleArray (index, count) 00O
ooooogo

getResultSet) 00O DO : getResultSet () D000 OOOARRAYOOOOOOOODOD
0D0000000000000000000000000000000000000 100
000000000 2000000000000 1000000000000000 200
0000000000000 O0varray00000000000000000000000
00000000000000000000000000000000000000000
ooooo

U0o0O0o0obooo0obOobobObODbObO0O0Ogetresultset () OO0 OO0O0OO0O0OOOO
gooooooooobobobbbobo0obOO0obO0bO0b000000 ResultsetDO
oooooooboooobobobbobooDb10000next() D0O00OO0OODOODOO
getxXX () DO OUOOOOODOODOOOOOOODOODODOOO0O0O0OOgetArray() O
gooooooooboooboobobobobooooobobDo

getResultSet () D0 DODOO0O000O0OO0O0O00ODOOO00O0OO0O0DOO Oracle00O0O0O0OO
SQLOODOOOO JavaOOOODOOOOODOOODODOOODDOOOODDOOODOOOOD
OO0000O0OgetResultSet (map) UOOO0OO0O00O0O0O00O0O0O00CO0O

000 getResultSet (index,count) 0 00 getResultSet (index, count,map) [
Jddddd0o00o0o0ooooooooooDooDooooODOD
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obobooooOO0Oo0oobOoO0ooon

getArray () UO00OO0OD0OO0OODOOOODOOODDOOO0ODOOOOO java.lang.Object
O0000O00O00O0DOoODObOD JJavad0OOSQLOOODODODODOOOOOODO

BigDecimal [] values=(BigDecimal[]) intArray.getArray() ;

intArray [ oracle.sql.ARRAYUOUOUOUONUMBER 00 varrayO OO OO OQOQd0OQ
values 000000 java.math.Bighecimal 0000000 O0OODO OO OO Oracle
JDBCOO0OO0OO0OOSQLNUMBER 0 OO OODOOOODOO JavaBighecimal OO DO OO0
ooooog

OO00O0OgetResultset () 00 0O000000O00O00O00O0O0O0O0DBCOOOOOOO
ResultSet 0000000000000 O0OOC0OO0OOODOODOODOOOOODOODODO
goooooooooboobobobooobonDo

ResultSet rset= intArray.getResultSet () ;

gooooooooooboobobboooboo1oboboooooboob2b000000DO0OO0
U0010000000000 2000 Bighecimal DODOOOOOO0OOO

goboooObOb0ooooO0oobOoOoon

OO0O000000OgetAarray () OO0 getResultSet () 0000000 00000OO
O0000D0O000OCracle00000O000D0OO JavabOOOODDOOODDODOOODODO
oooooooooobobobbooooboobobbobooboooobooboooobooboD

oooooooooobobobbbOb0O000getArray(map) OO0

getResultSet (map) O O0O0O0O0OOO0DOOOOOOOOO0ODOO0ODOO0OO0O0O0O0O0O0OOO
O00Oracle00000DDOO0O0O0DOOODODOOOOODOODODOOODDOOODODOO
oooooooooobobobbobobooboobOobOob JJavadbOb0OO0OO0OO0OoOoOoOO
og

Object [] object = (Object[])objArray.getArray (map) ;

O000 objArray O oracle.sqgl.ARRAYO OO OO O UOmap 0 java.util.Map OO
oooooooood

00000000 Oracle00000DODODOOO0OOOOODOOOOOODODODO
oracle.sql.STRUCT OO ODOOOODOO

getResultSet (map) DO O OO OgetArray (map) DO DOODO0ODO

ooooooooboobobobobb 4800000000000 O0DOOOO0ODODODO
gbooooooboDbo
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ooooo

cobooooOooobooOOoooao

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
oooooboobooboobboJjavadbooooobOOoDbDODO

Object object = arr.getArray(index, count, map) ;
Object object = arr.getArray(index, count) ;
getResultSet () DOODOOOOO

ResultSet rset = arr.getResultSet (index, count, map);
ResultSet rset= arr.getResultSet (index, count) ;
getOracleArray () DO OOODOOO

Datum arr = arr.getOracleArray (index, count) ;

arr [0 oracle.sql.ARRAY OO OO OO index U long U0 count U int O O map U
java.util.Map OO 0O QOO0O0OOOODOOO

oraclessql.Datum OO OOOOOOOO

oracle.sqgl.Datum[] OO0 0O0O0ODOODOgetOracleArray () DOO0OO0O0OOODOODO
O0000SQLOO0OOO0 sQLOOO0OODOOD0ODO oracle.sql.»00000D0ODOO

Datum arraydatal] = arr.getOracleArray() ;

arr O0oracle.sql . ARRAYU OO OOOOOOOOODOODOODOOO0O0O0O0OO0OO
obd7zle00000O000O0O0ODOODOOOOOOODOODOO

O0:0000000000000000O0O000O0O0000 ODOO0O0O00O0O000o000
conn 000 statement 000000 stmt 0000000000 O0C0OOCOOCOCOCOO
O0000D0O00SQLOO num array 0000 NUMBERO O OO varrayOOOOODODO
0000000000000 num_array00 varray tableJ0OO0OO0O0O0O

O0000OD0Ovarray table000000O00O0ODOOODOOOODO
OracleResultSet 000000000 O0OO00O0O0OOOgetARRAY() ODODOOODOOOO
OO000O0OOoracle.sql.ARRAYOUOOODOODODOOO my array0 000000000
goooad

my array U0 oracle.sqgl.ARRAY JUO O OO 0OgetSQLTypeName () UOODOODODO
getBaseType () UOUO0O0O my array00000000000000000000O0O0O
SQLOOO0DOO0OoDOOoODOoOooO

0000000000 000O000D00O000000my_arrayd0000 SQLOOOODO
NUMBER U0 OD0OOD0OOO Bighecimal DO OO0 OO0OO0O0O0O0O00O0O0O0OO for
U000000000D00 Bighecimal 00O OO00OO0O0OO0OOOOODOODODO

stmt.execute ("CREATE TYPE num varray AS VARRAY (10) OF NUMBER (12, 2)");
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stmt.execute ("CREATE TABLE varray table (coll num varray)");
stmt.execute ("INSERT INTO varray table VALUES (num varray (100, 200))");

ResultSet rs = stmt.executeQuery ("SELECT * FROM varray table") ;
ARRAY my array = ((OracleResultSet)rs).getARRAY (1) ;

// return the SQL type names, integer codes,

// and lengths of the columns

System.out .println ("Array is of type " + array.getSQLTypeName ()) ;
System.out .println ("Array element is of type code " + array.getBaseType());
System.out .println ("Array is of length " + array.length());

// get Array elements
BigDecimal [] values = (BigDecimall[]l) my array.getArray() ;

for (int i=0; i<values.length; i++)

{
BigDecimal out value = (BigDecimal) values[i];
System.out.println(">> index " + i + " = " + out value.intValue());

{

getResultSet () U0 O0O0O0O000O0O0O0O0OO0OO0OOODOODOOOOOOOOODODO
O000O0next() 0000000000000 0OO0OOgetInt() OO00O0O0O0DOODO
ooooooooboobobobobooooboobobOoboooooo

ResultSet rset = my array.getResultSet() ;
while (rset.next())

{

// The first column contains the element index and the
// second colum contains the element value
System.out.println(">> index " + rset.getInt(l)+" = " + rset.getInt(2));

}i

gobOoOboooaoon

oooobooooooobooboboboooobobobo@mobooboboboooooonoo
oooooooooobooon

1. 0000000 SQLODO ArrayDescriptor 00000000 DOOODOOO SQLO
000000000000 00000000 M ArrayDescriptor0 0000000
00000000413000000080 oraclesqLARRAYO O OOOOOOOOO

ArrayDescriptor descriptor = ArrayDescriptor.createDescriptor(sgl type name,
connection) ;

sql type name J 000000000 SQLOOOCOOODO JavaOODOO
connection [ Connection0 000000000 O0O0SQLOOOOOODO4-7900
0oboooooooboooooooooad
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O000000 oracle.sql.ARRAYU O OOOODOODOODOOOOODODODO

ARRAY array = new ARRAY (descriptor, elements);

descriptor 00000 1000000 ArrayDescriptorJ 000 Q0gdnd
elements 0000 JavaOO OO0 java.lang.Object U0 O0OO0O0OOODODOO
oooOdoOooOoooosQLOooboobooboooooooogo

0000 SQLODO OO java.sql.PreparedStatement 0000000 OO0D0OODO

J000000 oraclePreparedStatement O OO OO0O
OraclePreparedStatement DO OO OO0 setARRAY () DO OOOOOOOOO
ooooooooobooDbo

(OraclePreparedStatement) stmt . SetARRAY (parameterIndex, array) ;

parameterIndex 0000000 Darray 00000 200000
oracle.sql.ARRAY O DOODODODODOOODOO

ooooooooooboo

OO0 :00001wOoOO0ouTOOOOODOODOOO0O0O0O0O0O0OO

gobOoOboooaoon

0000000 PL/SQLOOOCOC ourOOOODOOOODDDOOOOODOODOOOO
obovurhOOO0OO0OO0O0O0OO0OOOOODOODODO

1.

0000000 oracleCallableStatement DO OOOO0OO0O

OracleCallableStatement ocs =
(OracleCallableStatement)conn.prepareCall ("{? = call func()}")

ouTU0UO0O0O0O0O0O0O0OOO regsiterOutbParameter () JO0O00O0O0OO0OOOO
ocs.registerOutParameter (int param index, int sqgl type, string sql type name);

param _index 0000000000 sql typeD SQLOODOOODOOO sql_type
name 00000000000 sgl typel OracleTypes.ARRAY U0 [0

oooooooooo

ocs .executeQuery ()
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gob0b0boooooobobboooan

000 Oracle000D0OO0OOOODOODODODOOOOOOOODOOOODOODODDOD
00000 JavaDODOOOOOOOOODOOOOOODODODODODOOODOODODODO
00000000 Oracle0 0 000DOODODODOOOOOOOOODO
oracle.sql.STRUCT OO OOOOOOOOOO

000000000000 Cracle0 0000000 OO0DOOO JavabODO0OD0D0OOOODDO
oooooooooobobobbooooboobobbobooboooobooboooobooboD
oooooooooobobobbooooboobobbobooboooobooboooobooboD
oooooobgoob4e0000bOoboOobbObObOOOOODODO

oooooooboooobobobobobbooooDog JavabdbobOobOOOO0OODOODODO

ooooooooooboobobbooooboobobboboobooooboobobooobooDboD
ooooooooooboDbOoDb eMpLOoYEEUDOODOODOODOOOOOO EMPLOYEE_LIST
O EMPLOYEED O OOOODOODOOOOOOODOODODODOOOOOOOOOO0OO0OO0DOOD
00000000 EMPLOYEE TABLEUO OO OOUODOEMPLOYEE TABLEOD O ODOODOODO

EMPLOYEE LISTUOOOOOOOOOODOO

stmt .execute ("CREATE TYPE EMPLOYEE AS OBJECT (EmpName VARCHAR2 (50) ,EmpNo INTEGER))");
stmt.execute ("CREATE TYPE EMPLOYEE LIST AS TABLE OF EMPLOYEE") ;

stmt.execute ("CREATE TABLE EMPLOYEE TABLE (DeptName VARCHAR2 (20), Employees
EMPI_OYEE_LIST) NESTED TABLE Employees STORE AS ntablel");

stmt.execute ("INSERT INTO EMPLOYEE TABLE VALUES ("SALES", EMPLOYEE
LIST(EMPLOYEE ('Susan Smith', 123), EMPLOYEE ('Scott Tiger',6 124)))");

SALESOOO000C0DOO000C000D0 JavaOO0ODOOOD EmployeeObj DOD0OO0OODO0O
O0000D0O EMPLOYEESQL OO EmployeeObj OO0O0 JavaOOOODOOOOODODO
gooooooooooobooboboon

ooo0ooO0o0Oo0dDbOoDOoODbOObOO0O0O0DODOobDObO0O00O0OO0OsaLESsOOOO
00000 eMPLOYEE LISTOOOODOOODOOOODOOOODDOOOODODO
OracleResultSet OO OOOOOOgetARRAY () DO OOO0O0OO EMPLOYEE_LIST
J000000 employeeArray U000 000000O0O0O0OO0O

00 :0000 EmployeeObi D000 Javad 00O D0O OO0
SQLData 0000000000000 00O0000D D EmployeeOb] [
000000000000000720000000000 JavaOOOO
0000000000000

Statement s = conn.createStatement () ;
OracleResultSet rs = (OracleResultSet)
s.executeQuery ("SELECT Employees FROM employee table
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WHERE DeptName = 'SALES'") ;

// get the array object
ARRAY employeeArray = ((OracleResultSet)rs) .getARRAY (1) ;

EMPLOYEE LISTUOOOOOOO0O0O00000O00O0O0O0O00O0O0O0DODDOEMPLOYEE
SQL 00 EmployeeObjJava 0000000000 OCOOOOOODO

// add type map entry to map SQL type

// "EMPLOYEE" to Java type "EmployeeObj"
Dictionary map = conn.getTypeMap () ;

map .put ("EMPLOYEE", Class.forName ("EmployeeObj")) ;

EMPLOYEE LISTO O SQLEMPLOYEED OO ODDODOOOOODOOODOOOODOOODOD
O0000oracle.jdbec2.Array 0000 getArray () 00000 employeeArray [
00000000 00DO0DOODOODOOO0OO0ODO0ODODbDODbDOO0Ogetarray() ODOODO
O0OOemployeesO0ODOODOODODOO EMPLOYEEODOODOOOOOOOOOD

// Retrieve array elements
Object [] employees = (Object[]) employeeArray.getArray () ;

0000000000000 EMPLOYEESQLOOO OO DO UEmployeeOb]j Javad O
b0 emp 00000000

// Each array element is mapped to EmployeeCbj object.
for (int i=0; i<employees.length; i++)
{

EmployeeOb]j emp = (EmployeeCbj) employees[i];
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Oracle0000OOO0OOOOOOOO
00000000000000000
- 0000000000000000
- 000000000000

OO0O00OC0CObBC200000000000OOracle0000ODOO0ODOOOODDODOOODODO
goooooooooboobobbooooboobobbobooboooooboobooobooDboD
oooooog

gbobobooooooobbooaad

OracleIDBCODOOOOOOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
gooooooooobobobobbooobooboboboboooooonoo

= [OO0O0000O0O0O0O00b0000000ob0O0ob0oo0bOOobOODbObObbOOOODbODO
oooooooooobobobboooobobobobo0oboobOobboo0oooon
oooooooooboobooboboboooobobobobooooooboobooobooDboD
oooooooooobobobobooobonbo

- [OOO0OO0O0OO0OOOOOOO0OOO0OOO0OOO0bO0bO0b000O00b0O0b00O0bOODbOD
oooooooooboobooboboboooobobobobooooooboobooobooDboD
ooooooogoon

- 0000OCOOO0ODOOOODOOOpBCOOOOOOOOODODOOODODOODODD
gooooooobooboboboooobonbo

= 000000000000 TaBLE REMARKSUOOOOOOODOOOOOODOODODO
ooooooooooboo

Oracle 00 000OO0O0O0OOOODODOOODOOOOODOOODODOOOOODOODODOOO
goooooooooobooboboboooobooboboboobooobooboooobooboD
oooooooooobobobboboobob0b0b000000 remarksReporting
oooooooobooboboboboobooboobOo490b00b00boooobDoDn
Oracle 00 000OD0OO0DOOO0DODODOOOCODOO

O0:00000000000D00000DOO00O0CODOO0OO0O]DBC200O
O0000Ob0O0o0oO0OO00DOO0OO0O0oODoOoOoOoIpBC200000000
oooog

ooooobooo

OracleIDBCODOOOOOOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
oooooooobooooobooboboDbo
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Oracle D0 DODOODOODODODOODO

OO JjpBCOOOO0O0DOOOO0O0DODO 100000000 00DODOO0O0DODOOODOOO
goooooooooobooboboobooooboobobbobooboooooboooobooboD
O0000ODOO00D0O0000D Statement 00000000000 O0O0DOOOODOO
jpBCO 000000000000 DOOO0O0DODOOO0OODOOODOO0O0DDOOOD0ODO
NOOOOOjpBCOOOOODOOO0ODOOOO0ONOODOOOODODOOODODODOODODOD
oboooboooooobobobOoObOO0OO0ONODD next()OOOOOOODOODODO
oobooboooooONOOOOODOODODO

O00Oracle00000DDOO0O0O0DOO0O0OODOOOOODOODODOOODDOOOODOO
gooooooooooboobobooboooobooboboboobooobooboobooobooboD
ooooooooobooboboobooboobobOoboooooobobon

oooooooooobooboboboboboobooooboboon

1. Statement 0000000 OracleStatementd OraclePreparedStatement OO
O OracleCallableStatement 0 OO0OO00O0O0O0OO0OQDOStatementd OO0 O0ODO
oooodooooboobobobobooboobo

2. Statement D000 00D0O setRowPrefetch() 00 OD0OO00O0OO00D00OO0OODOO
ooooooooobobobobobobobooooobobOobbobOobooooooo
Statement 0000 000 getRowPrefetch() 00000000000 O0O0O0O0O0O
oooooooooo

Jdddd0oo0o0ooopoOooOoDooDooooODODDODoODOODOOODbOODOO00O0000
1. Connection00O0O0ODOO0O OracleConnection0 0000000 OOOOOOO

2. OracleConnection0O0OO0OOO setbDefaultRowPrefetch() OOOOOO0O
Jdddd0oo0o0ooooDOoooDoooooDoODODODODODODbOObOODOO00O000o0
000000000000 000D00DO0D0O0OD0DODOoracleConnectiondODOOO
00 getbefaultRowPrefetch () U0UO0O0O0O0O0OO0ODOOODOODOOODODOODOO
ooodo

0000000000000 Oodoooooooooooooooo0oooo0o00on 10
gooooooooobobooboobobobboboboooobobOobob0oboooooonoo
ooooooobooooboobobobilcobooooboobobon

Statement 0000000000000 DODOO0O0OOCOOOODOOOOOOODDOOODODO
ooooooooooboobboboboooobOobOobobo0ooooobooboooboOoDbOoDbo
gooooooobooboboboboooboono

oboboooooboooobob woneDOD one RAWODOODOODOOOOOOOOODO
jpBCOO0O0000OOO0O0OO00DOODO0O0ODODOOO0OODOOO0DOO0O0ODDOOOD0ODO
100000000

Properties 00000000000 0OUOOOUODriverManager 000
getConnection() OO OOOOOODOOOODOOODOOODOOODODOODDOOOO
gooboobobooobooooooboobboboboobooooboos-50040da
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oobOobOob urRLObOOOOO0OO0OO0O0O0O0O0b00000000498000000000
0000 Oracle0 0000000000 DODODOOOCODO

0:00000000 ODooOooooOoooo0oooo0oooo0ooooon
oracle.jdbc.driver.* 000000000000 O0O0O0DO0O0O0000O00OO

Connection conn =
DriverManager .getConnection ("jdbc:oracle:oci8: ", "scott", "tiger") ;

//Set the default row prefetch setting for this connection
( (OracleConnection) conn) . setDefaultRowPrefetch(7) ;

/* The following statement gets the default row prefetch value for
the connection, that is, 7.
*/

Statement stmt = conn.createStatement () ;

/* Subsequent statements look the same, regardless of the row
prefetch value. Only execution time changes.

*/

ResultSet rset = stmt.executeQuery ("SELECT ename FROM emp") ;

System.out .println( rset.next () );

while( rset.next () )
System.out.println( rset.getString (1) );

//Override the default row prefetch setting for this statement
( (OracleStatement)stmt ) .setRowPrefetch (2);

ResultSet rset = stmt.executeQuery ("SELECT ename FROM emp") ;
System.out.println( rset.next () );

while( rset.next() )
System.out.println( rset.getString (1) );

stmt.close() ;

cooooooooooo
Oracle]DBCOO0O0O000O000O0O0OO0O0OOOOO0OOOODOOOOOOOOOOO0
00000000000000000000000000000000000000000
000000000000000000000000000000000

OO0 JDBCOOOOO executeUpdate() OO0OO0O0O0O0O0O0O0O0C0OOOOOCOOOO
0000000000 000D000D0DO000D0ODO0000D00O0CracledOOOonO
0000000000 O000000D000 Statement0 00000000000 OOCODOO

4-90 Oracle8/JDBCOOOOOOOOOOOOOOO



Oracle D0 DODOODOODODODOODO

OO00OCracle]DBCOODOOOOOOOOOOOOOOOOODOOOOODOOOOODOO
boooooboooobooobobobobooooboobonDo

0000000000 callablestatement D ouTUOOOOOOOOODOOOODOOOO
OO0 callablesStatement 00 0000000000000 OOCouTOOOOOOODOO
0000000000000 000000DO00000000000Db000D01000000
oooaog

JDBC 2.0 PreparedStatement 00 000000 addBatch() 000 executeBatch ()
J00d00000000o00o0ooo0ob0oo0dUddoraclepreparedStatement U 0O
oooooooooOobobOobobO0oOOobDOobOobOoooooooDo

Oracle 0000000000 O0ODOOOODODOOOOCODOOODOOOODDOOODODO
OO00ooocO0o0ooO0O00oDoO0O0O0oDOOoOoOoooboOopBCOOO0ODDObOO0 10000000
oooooooooobobobobboboooooboboon

JDBCODOOOO00 commitDOO0O0O close0 0000000000000 closedO00O0O
00000000000 sendBatch() DOOOO0OO0O0O0OOO

Properties 0000000000 0O0O0OOO DriverManager.getConnection () O
goooooodooOoobooobOobOOo0oO0o0oDO0obDO0obDO0oOo0UooOUobOOobUoOUDoDboD
Properties00000000DOODO4980000000000000 OracledO0O0O0O
ooobooOoodoboOoDbooo

ooooooooooooob11bo0o0

00000D0D0O00D000OO0DO0 Ob0ODOOD0ODO oraclePreparedStatement U0 OO0
O0000D0000OCracle000000000DO0O00O0ODO0ODOOOODDOOODODO
000000000000 00000D000000000D0Oracled00000O0O Oracle
000000000000 0D000000000D0000D0D0O0OoOracleConnection
0000000000 oUoooooooOoo0Oooo

0000000000 Oracle000D0OO0O0O0OODOOOOODOODOOOODDOOOODO
1. 000000oooobooobool1ooooboooooboooboon

PreparedStatement ps = comn.prepareStatement ("INSERT INTO dept VALUES
(?,2,2)");

ps.setInt (1,12);

ps.setString (2, "Oracle") ;

ps.setString (3,"USA") ;

2. 0D0ODO0ODODOO oraclebPreparedStatement 00000000 OOOOO
setDefaultExecuteBatch() O0O00OO0OODOODOODOOOOOOODODODO
oooooOoodooo20b0000booooo

( (OraclePreparedStatement)ps) . setDefaultExecuteBatch(2) ;
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U00O000000O0bO0DbO0ObO0b0000 getExecuteBatch() DO0OOO0ODOODO
ooooooooboobobobobobooobooboon

System.outPrintln (" Statement Execute Batch Value " +
( (OraclePreperedStatement)ps) .getExecuteBatch() ) ;

oooooooooboobooboboboooobobobobooooooboobooobooDboD
OO0000O00000OexecuteUpdate() DOOO0O00COOO0OOOOO

// No data is sent to the database by this call to executeUpdate
System.out .println ("Number of rows updated so far: "
+ ps.executeUpdate ());

U200000000000000000O00D00D0O0DO0O0 executeUpdate() OO
oooooooboooobobob 2000000000000 00000000O0O
obol1oooooooooob2b00000000000

ps.setInt (1, 11);
ps.setString (2, "Applications");
ps.setString (3, "Indonesia");

int rows = ps.executeUpdate () ;
System.out .println ("Number of rows updated now: " + rows) ;

ps.close ();

oooodoOO0O0OO0O00O0OO00ODODOO0O OoobOoobooobbOoobboobooboo
OO0 00oraclePreparedStatement 0000000 sendBatch() OO00OOOODOOO
ooooogo

1.

000 oracleConnection 00000000 OOOODOOOO
setDefaultExecuteBatch() DO0OD0ODOOOOODODOOOOODOOOOOOO
goodooooooooosoboooooon

( (OracleConnection) conn) . setDefaultExecuteBatch (50) ;

oooooooooobobobboooobob 1000000000 0000000
og

PreparedStatement ps =
conn.prepareStatement ("insert into dept values (?, ?, ?)");

ps.setInt (1, 32);
ps.setString (2, "Oracle");
ps.setString (3, "USA");

System.out .println (ps.executeUpdate ()) ;
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0000000000 O000000DDOOps.executeUpdate() OOOOO0DO0O "0"
ooooogo

3. 020000 executeUpdate() JO0OO00O00O00O0O00O0O0O0O0O0O0O0O0COOO
oooobooooooboboboboooooboob scobooobooDbon

ps.setInt (1, 33);
ps.setString (2, "Applications");
ps.setString (3, "Indonesia");

// this execute does not actually happen at this point
int rows = ps.executeUpdate () ;

System.out .println ("Number of rows updated before calling sendBatch: "
+ rows) ;

println00 rows OO0 "0"0000000O0DOOOOCODO

4. 00000 sendBatch() DO00OO0O0O0O0O0O0O0O0O0COOO0O0O0 2000000100
UooooobooboobobobobbO0b0O0bODsendBatch() DOOOOOOODOO
O0O00000000OsendBatch() UOO0OO00 println0000000000O
oooooooooo

// Execution of both previously batched executes will happen
// at this point. The number of rows updated will be

// returned by sendBatch.

rows = ((OraclePreparedStatement)ps) .sendBatch () ;

System.out .println ("Number of rows updated by calling sendBatch: "
+ rows) ;

ps.close ();

O00000000000000 Oracle0DD0OODODOODOOracle0O00O0O0O0O0O0OOO
000000000000 0D0DO0OO0D0DODOracleConnectiond0 000000
setDefaultExecute () OO0 00O0O0O0O0O0O00O0O0O0O0O0O0O00O0O00connOO0OO
Joddd0d0o0do0ooOooOooDooooDoODDOoODODOObOObOO0ODO0O 2200000
oodod

( (OracleConnection) conn) . setDefaul tExecuteBatch (20) ;

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
0000000 setbefaultBatch() 000000000000 O0O0O0O0O0O00O0O

O0OD0O0OO000O getExecuteBatch() OOOOOOOOODOODO Oracle0OOOOODO

OO0 Oracle0000O00DDOO0O0O0DOOOODOOOOODOODODOOODDOOOODO
ooooooogoon
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Integer batch val = ((OraclePreparedStatement)ps).getExecuteBatch() ;
ooo
Integer batch val = ((OracleConnection)conn) .getDefaultExecuteBatch() ;

O0:00000 OO000OD0OOCracled00000D0OO0O0O0ODDOOOOODOOODODOOO
oracle.jdbc.driver.* 000000000000 O0DO0O0D0O0O000O0O0O0OOO

Connection conn =
DriverManager.getConnection ("jdbc:oracle:oci8: ", "scott", "tigexr") ;

PreparedStatement ps =
conn.prepareStatement ("insert into dept values (?, 2, ?)");

//Change batch size for this statement to 3
( (OraclePreparedStatement)ps) .setExecuteBatch (3);

ps.setInt (1, 23);

ps.setString(2, "Sales");

ps.setString (3, "USA");

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

ps.setInt (1, 24);

ps.setString(2, "Blue Sky");

ps.setString (3, "Montana") ;

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

ps.setInt (1, 25);

ps.setString(2, "Applications");

ps.setString (3, "India");

ps.executeUpdate () ; //The queue size equals the batch value of 3
//JDBC sends the requests to the database

ps.setInt (1, 26);

ps.setString (2, "HR");

ps.setString (3, "Mongolia");

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

( (OraclePreparedStatement)ps) .sendBatch() ;

//JDBC sends the queued request
ps.close() ;
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oag:

= [OO0OO0O0O00O0O0O0000O0000000000O0b00oO00bOOoDbOoD
oooooooobooDbo

= [OO0OO0O0O00O0O0O0000O0000000000O0b00oO00bOOoDbOoD
oobooooooooboboboboboooobobOoboboooooon
gooooooooooooboboon

UPDATE emp SET name = "Sue" WHERE name = "Bob";
SELECT name FROM emp WHERE name = "Sue";

oooooo

OracleIDBCODOOOOOCOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
goooooooooboobboboboooboobOobobobo0ooooboobooboOoDboDbo
od

OO0 JjpBCOOOCO0OOOO0O0DOOOO0ODOOOO0ODODOOOOODOOOODOOODOOOOD
Oo000ooo0ooOOoO0oOoooOOo0oooOOoOoooBCObObOO0OOoOoooDoOoOoooD
oooooooooboboboboooobobobobooboobooonoo

gooooooooooboobobobooooboobobobooooobooboooobooDboD
ooooooooooboobobobobobobooooboboon

0000000000 00000 oOO0o0oooooOooooOoooboOoooo0oooon
gooooooooooboobobobooooboobobobooooobooboooobooDboD
U000000sQLExceptiond O0O0O0OOOOODO

oooooooboooooobobobobbboooobooboDo
0000000000 00000 oOO0o0oooooOooooOoooboOoooo0oooon
ooooog

1. Statement D0 00000 OracleStatementd OraclePreparedStatement O[O
0 OracleCallableStatement O OOODOOOODOOOOOOODOOODDOOOO
ooooog

2. O0000000Statement D0 00000 clearDefines() OOOOOOOOOO
O statement 000000000 DO0ODOOOODOO

3. bobOooooooboboboboboooooooon
= 0000000
= [OO0OO0O000O0O0O00O0000000b00b0ooobOOobOOobbObObOOOOoDOm
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Oracle 0 0 00 oracle.jdbc.driver.OracleTypes 0000000
java.sql.Types 000 OracleTypes 00O OO Types OO O
OracleTypes U0 U00O0O0O0OOOOOODOODOMO

4. O0O0OO0DOODOODOOOOO0OOODStatement 0000000
defineColumnType () D0 O0OO0O000000O00O0O0O0O0O0O0O0O0OCOO

= 0000000
= 0OO0O00oo0Ooo

java.sql.Types 00 0O0OO00OO0DO0OO Oracle0 00000
oracle.jdbc.driver.OracleTypes U0 O OO OO OO Types. INTEGER
Types.FLOATU Types.VARCHAR[] OracleTypes.VARCHAR[]
OracleTypes.ROWID O OO OOOODOO

- ODO00000oooobooboooobooboDboD
O000O0Ostmtd Oracle 0000000 OOOO0OOOOODDOOODODO

stmt .defineColumType (colum index, type);

ooo

stmt .defineColumType (column index, type, max size);

000000000o0o0oU0ooo00o0OoOo000D0DO0000D0U0D0D0ODoDUDOOOOD
00000000 JDBC Statement 0000 setMaxFieldSize() OOOODOO0O
0000000000 0oU0ooo00DOoO000D0D0D000DO0U0D0D0ODoU0DOOOO0D
0000000000 0oU0ooo00DOoO000D0D0D000DO0U0D0D0ODoU0DOOOO0D
O0000oo00ooooUooooooooooon

- defineColumnType() D0 OO0O0O0O0O0O00O0O0O0O0O00O0O00O0O0O

- setMaxFieldSize() DOOO0OO000O0O00O0O0O0O0O0O0O0O0COCO

- 0O0oooooooogooo
O00000000000000 executeQuery() DO0OOOO00O0O0O0O0O0O0O00O0O
og
0:00000 booooobobobobobbooooobooboon
oracle.jdbc.driver.* 000000000000 O0O0O0D0O0O0O00O0O00OOO

Connection conn =
DriverManager .getConnection ("jdbc:oracle:oci8: ", "scott", "tiger") ;

Statement stmt = conn.createStatement () ;

/*Ask for the colum as a string:
*Avoid a round trip to get the colum type.
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*Convert from number to string on the server.
*/
((OracleStatement) stmt) .defineColumnType (1, Types.VARCHAR) ;

ResultSet rset = stmt.executeQuery("select empno from emp") ;

while (rset.next() )
System.out .println(rset.getString(1)) ;

stmt.close () ;

J000000000defineColumnType() D0 O0OOD0OOO0ODOODO stmtdO
OracleStatement 0000000000000 0O0O0O0OOO createStatement () O
000000 java.sql.Statement 00000000000 DOODOODOO0OOOOODO
0 defineColumnType() OO0 clearDefines() DOOOODOODOOODOOOOODOO
OO0O00OO0O0O0OOoraclestatement 0000000000 ODOOOOOODODODOO

OoooooOoooOooOoooopBCOOob00oooooooooooooooDoOooooD
OO0 Oracle0000O0O0D0OOOODODO

Oo0O00oOooOo"0oOo"jpBCO00O0CODOOO0DOOO0ODTYpes.CHARODO O
Types.VARCHARUO OO OODOOO

O 46 O0defineColumnType () U0 OOO0OO0OO0O0O0OODOODOOOOOOODODOO
og

O04-6 00000

000 Oracle SQL O defineColumnType() OO 0OO0O0OO0OO0OO0OOOOOO

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

CHAR, VARCHAR?2 CHAR, VARCHAR

LONG CHAR, VARCHAR, LONGVARCHAR

LONGRAW LONGVARBINARY, VARBINARY, BINARY

RAW VARBINARY, BINARY

DATE DATE, TIME, TIMESTAMP, CHAR, VARCHAR

ROWID ROWID

DatabaseMetaData TABLE_REMARKS O OO0O

0000000000 0000000 getColumns ()0 getProcedureColumns ()0
getProcedures () OO0 getTables() UO0UOOOOOO TABLE REMARKS O O[O
000OO0O0bO00D000DoDOO00bObO0O0DbO00DOO00DODbOO0O0ODOOOO0DODOOoOJDBCO
0000000000000 TAaBLE REMARKSOOODOOOOOOOOD
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OracleConnection 00 OO0 OOO setRemarksReporting() JOO0OO TRUEOOO
OO000OTABLE REMARKS 0 OO OO0ODOOOODODOOOOOD

00 java.sgl.Connection0O0OO0ODOOOOOOOODOO
setRemarksReporting () 000000000 0O0OOO OoracleConnectionOOOO
ooooooooodg

O : TABLE_REMARKS OOOO connU0O0 ConnectionO00OO0O0O00O0O00O0O0ODOO
000000000 TaBLE REMARKSUOOOODOOOOOOODOODO

( (oracle.jdbc.driver.OracleConnection)comn ) .setRemarksReporting (true) ;

getProcedures() 0 OO getProcedureColumns()0O0000O0OODOO JDBCOOOODO
1.1000 12000 getProcedures () OO 0O getProcedureColumns () 0000000
catalogld schemaPatternl columnNamePatternl 0 0 0 procedureNamePattern
0O000000O00O0DOO0ODOODODO0O0O0DOODODODbD0O0 OracleCODODODDO
oooOdooOoboOoboOoodboobobooo

= catalog:Oracle 000000 O0D0ODOODOOOOO0OOOOODOOOOOODODODO
O00Ocatalogd0000O0O0O0OOOOODOODODODODOOOOODODODO
OcatalogO000O0O0O0O0O0O0O0ODODODODODOD ResultSet U0 catalogOOOOO
gooooooooooboobooboboooo »r»gOODODODODOOODOODOOD
goooooodoOobooOoOoO0ooOO0obDO0bDO0bO00o0oUooOUobOobOUDoDoD
null 0000000000000 O0OOOOO0O0O0ODOODODOODOOOOODODO
ooooooo0ooOobOoDOoDbObOOooUOoDUoDOobDOobD@m"s"ObboobooboDboon
OMOdDbOO0O0000OOcatalog0 000000000 OOODOOOODOODODODO
SQLOODOODOODOODOO0O000CDoODOoODD

= schemaPattern:Oracle 0000000000000 DOO0O0DOOO0O0O0DOOOOODOO
oooooooooboobooboboboooobobobobooooooboobooobooDboD
ooooooooooobo -oob0oO0O0oO0OobOoo0obOOobOoDbbObbOOobOOo0OOon
oboooooboooobobobbobboboo0obObDceatalog 000000000
O00000000nu1100000000C0CDOO00O0O0O00DDOO0OODOOM "0
Oo000oOoo0o0oOo0mooosQLobooooooooooooooooooooo
ooooogo

= procedureNamePattern O 0 columnNamePattern: 0 OO OO O""0O00O0O0O0
0000000000 0oU0ooo000OoOo000DO0000D0U0D0DO0ODoUDOOO0D
o0000oo00ooo0oU0oooooOoOoO0O 0000000 0D0ODODO0O0O0OO
000000000000 00000nu1l100""000000000000000
o0

O00O00ODODO OracleDO0ODODODO

DriverManager.getConnection() D0 0000000000 OOOURLOODOODOO
oooooOooOoooooobooboo
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getConnection(String URL, Properties info);

URLOOOOOOODOODOOD

jdbc:oracle:<drivertype>:@<database>

URLOOODOODODO JavaPropertiesOUOOOOOO0OO0O0O0O0O0DO0O0O000O0O0O0OO
ooooo

java.util.Properties info = new java.util.Properties() ;
info.put ("user", "scott");

info.put ("password","tiger");

getConnection ("jdbc:oracle:oci8:",info) ;

04700C0racle]DBCOOOOOOOOO0OOOOODOOOODOODODODO
defaultRowPrefetchl] remarksReportingd 0 0 0 defaultBatchvValue O Oracle
ooooooooooobooboo

0 4-7 OracleJDBCOOOOOOOOOOOODOOOO

oo ooao O oo

user oooao 0000 OO00O0O0b0oOoooOo0ooOoooOoooo
a

password oooao 0000 OO00O0O0b0oOoooOo0ooOoooOoooo
a

database server 0000 OoOo0oooooooooooo
setDefaultRowPrefetch() OOOOO
ooo

defaultRowPrefetch prefetch ooao 00000oooooooooooooooo

obooooooooboobaoo

remarksReporting remarks 0000 getTables()OO0O getColumns() O
TABLE REMARKSO O OOOOOOOOOO
setRemarksReporting () O0OOOOO
ooooOoooooooooo

defaultBatchValue batchvalue [ QOQO 000o0o00oooOooooooooooog
odoOooooioonoa

0000000000 0obD0obob0obob0b0DbDOjava.util.Properties.put() 00000
ooooooooOodbOOoboDbOOobOoOOoOO0oDOO0obDOobDOobDOobOO0OooUoOOooDO

//import packages and register the driver

import java.sql.*;

import java.math.*;

DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;
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//specify the properties cbject

java.util.Properties info = new java.util.Properties() ;
info.put ("user", "scott");

info.put ("password", "tiger");

info.put ("defaultRowProfetch","20");

info.put ("defaultBatchvValue", 5);

//specify the connection cbject
Connection conn = DriverManager.getConnection ("jdbc:oracle:thin:@database",info) ;

gobOoOboooaoon

Oracle ] DBCOOOO0OO0OOracle000 RoWIDO OO REFCURSORO O OODOOOODO
O0000CDODOO00DO0O00D0D Oracle7000000O0O0O DBCOOOODODOOOODODO

ROWIDO JavaOOOOODOOREFCURSORO JDBCOOOOODOOOOODOOODODODO

Oracle ROWID O

ROWIDO OOracle 000 O0000O0O0D00OO0O0O0DOOOO0DODOOROWIDOOOODO IDODO
ooooooooooboboDbo

oracle.sql .ROWIDOOODOOROWIDSQLOOOODOOOOOODOODOOOODO

ROWID 0 00 java.sqgl.ResultSet.getCursorName () OO0
java.sgl.Statement.setCursorName () JDBCOODOOOOOOODOOOODOOODOO
000000000 Oracle00D0O0DOOO0O0OOODOODOOOODOODODO

0000 rRowIDOOODODOOODOODOResultSet.getString() D0 OO0O0OOOODO0O
00D000DO000000@rowIDOOODOOODOOOODOOODODOOsetString() O
O0000000O0OROWIDO PreparedStatement 0000000000 OOOOOOOO
000OO00Db0o0ooooooOOooobOooboooooooOoa

oag:

= oracle.jdbc.driver .ROWIDU OO OO Doracle.sgl.ROWID UJ
0000000000 00D0OD0O00D0DODO000D0D Oracle]DBC OO
oooooobooo

= ROWIDOOOOOODOOOOOJavadocOOOOOOOODOO

O0:ROWID DO00OO0OOOrowIDOOOOOOOOODOODODODODOOOOODODODO

Statement stmt = conn.createStatement () ;

// Query the employee names with "FOR UPDATE" to lock the rows.

4-100 Oracle8/JDBCOOOOOOOOOOOOOODO



Oracle D0 DODOODOODODODOODO

// Select the ROWID to identify the rows to be updated.

ResultSet rset =
stmt .executeQuery ("SELECT ename, rowid FROM emp FOR UPDATE") ;

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

PreparedStatement pstmt =
conn.prepareStatement ("UPDATE emp SET ename = ? WHERE rowid = ?");

// Loop through the results of the query
while (rset.next ())

{

String ename = rset.getString (1);

oracle.sgl .ROWID rowid = rset.getROWID (2); // Get the ROWID as a String
pstmt.setString (1, ename.tolowerCase ());

pstmt.setROWID (2, rowid); // Pass ROWID to the update statement
pstmt . executeUpdate () ; // Do the update

Oracle REFCURSOROOOOOOOO
0000000000000000000000000D00O00O0O0O0O0O0ODOODOOOO
00000000000000000000000000000000O00OO0OO0OOO
SQLODOD0OD0OD0OD0OD0ODD0ODD0DD REFXxOODODODODDDODDOREFO REFERENCE 0O OO
00xO00O0O0O0OO0OO0O0ODOO0ODOO0OOO0ODOODODODO REFCURSOR' 0000000 DOOOO
000000000000000000000000000O00O0O0O0O0O0OOODOOOO
O0OOREFCURSOROOOO0OO0OOOOOOOOOOOOOOOOOOOO"ODOOOO
00 "00000000D0O0O00

UoooooooboobobOoDbb rRerFcurRsORUOOOOODOODOOO0O0O0O0O0O0OOO
ooooooog

DECLARE TYPE DeptCursorTyp IS REF CURSOR

U0o0oo0ooooobobbb0b00Dn peptcursorTyp U0 0000000 OO0O0DOODO
ooooooogoo

dept cv DeptCursorTyp - - declare cursor variable

REFCURsORUO O OOO0OO0O00O0O0O0OO0OOOOODOODOD

boboooooooobOOobDODbORerFcURSOROOOOOODOODOOO0O0O0O0O0O0OO0OO
Oo00o0ooo0o0ooOoOoO00ooOoO0O00oOOoOOoOoooOoOooOoO pBCOODOOOOOD
OOREFCURSOROODOOOOOOODOODOOOO0O0O0OO0ODO
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JDBC OO OREF CURSORO O ResultSet 00O O0DOO0O0O0OOOOOODOOODOOOODO
ooooooo

1. JpBCOO00OO0O00DOOOO0OOOO00OOO0OO00DODOO00ODODmOODbOOOn
ooooooooooboboboboboboooobooboboboooooom

2. OD0OO0O0OO0OD0OO0ODOODOO0O000 rReFcURSOROOOOO0OO

3. JavaOOODOODOODODOOODOODODO OracleOO0ODODOOOODOODODO
OracleCallableStatement DO OO getCursor () DO OO DO DO REF CURSOR
O JDBCResultSet JO0OOOO0OOOODO

4, O0OO0OO0OOoDOODOObOOOOODbOODbO
O:REFCURSOROOOOOOOOOO UOOOOOOREFCURSOROOOOOOOOONO
ooooooogd

import oracle.jdbc.driver.*;

CallableStatement cstmt;
ResultSet cursor;

// Use a PL/SQL block to open the cursor
cstmt = conn.prepareCall
("begin open ? for select ename from emp; end;");

cstmt . registerOutParameter (1, OracleTypes.CURSOR) ;
cstmt .execute() ;
cursor = ((OracleCallableStatement)cstmt) .getCursor (1) ;

// Use the cursor like a normal ResultSet
while (cursor.next ())
{System.out.println (cursor.getString(1));}

ooooon

= CallableStatement 0000000000000 prepareCall () DOOO0O
ooooooooodg

= 000O0OOOOOOOOREFCURSOROOO PL/SQLOCOOOOOODODOOOODODO
ooog

= [OO0O0000O0O0O0O00b0000000ob0O0ob0oo0bOOobOODbObObbOOOODbODO
OOREFCURSORODOOOD Oracle 00000 OO OOOracleTypes.CURSORO OO

= OO0O00O0O0O0OD0OOD0OO0OO0REFCURSOROOOODOODO

= 00O JDBCAPIO Oracle000O0OO00O0O0DOOO getCursor() DOODODOOODODOO
00 callableStatement 00000000 OracleCallableStatement 0O 0O OO
O0O0O0OO0OOOODOREFCURSORO ResultSet 0000000000000
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REFCURSORUO O ODOOO0O00OO0O0OO0OOOO0OO0OO0DOODODOOOO71400000REF
CURSOROOOODOOOOODOOOODOOD

OracleJDBCUOOUOOOOOOOO

OracleIDBCODOOOOOCOOOOOOOOOOOODDOOODODODOOODODOOOOCODOO
oooooooooobobobobooobonbo

CursorName

Oracle JDBC 00 00O OO O getCursorName () OO0 setCursorName () 000 OO0
00000000o0o00ooOo000D00000D0DD00D00D00DDOOO00DDDO0ODOD
ROWIDOOOODODODODODODOROWID OO ODODODDOODOODODOOODO4-1000000
OOracleROWID DO 0O OOO0OOOOOO

sQL2000000000

Oracle I DBCOODOSQL20 000000 O0O0DO0OO0O00ODODOOOODODOOOOD Oracle
SQLOODO "+)"'0D00000000sSQL2000000052400000000 sQL92
oooboboooooogon

PL/SQL TABLEOBOOLEANO OO O RECORD O
Oracle JDBC 0 0 00 00 OPL/SQL TABLED BOOLEAND O 00 RECORDO 0 OO OO0 OO
0000000000000000000000CI000000000000

bobooooobodoodsooLEANUI OO cHARU OO NUMBER U OO0 00 OO BOOLEAN [
Oo000ooo0o0ooboOooobOOoOooDoOOoOooDO PL/SQLODOOCDOOOOOOODOOOOD
O000C0OoOO00oO0OO0o0oOOO0O0oDbDOb0be70O0000PL/SQLOOODOOODODO
goooooooooboboobooooobobon

IEEE754 0000000000

OracleNUMBER OO0 OOD0OO0OOOODOOOOIEEEZ540000000000000O
O00OCracle0000000O0D0 JavaO0ODOOOODOOOODDOOOOODOODOOOOD

Oracle000100000000000CDOO0ODOOOODDOOODODOO3OOO00O0O0O
oooooooooooboobobbboombobobobOoOooobOOobOobOob0o0ooooon
oooooooboooooobobobobboboooobooboDo

10°001-10%¥0*10%°0 380 000000000000 0O0O0ODO

ooooooao

0000000000 00D0D0000DOO0000ODO0O000ODO000000 Oracle0D O
ooooon
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DatabaseMetaData 0 0 0O 0O O Catalog OO

000 DatabaseMetabData OO UOOUODODO catalog0 O OO0OO0ODOODOOOOOOO
0000000000 DO0ODOODOO0OO10000Cracle00DbO0DODOOO0OOOOOD
0000000000 DODOracle]DBCOOODODODODO catalogOODOOODODODO
00497000 0 O DatabaseMetaData TABLE_ REMARKS O O OO OOOOOOODODOO

SQLWarning 00O 0O

java.sql.sQLWarning U O O0O0O0OO0O0O0O0OO0OOCOO0O0DOO0D0O0OO0O000O0O0O0O0O
ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo

gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
OO00OOracle]DBCOOO0OOOODOSoLwarningODO0O0O000O0000O0ODO

Oracle]IDBCOOOOOOCODOOODOOOODOOO32300000000000000O0
jpBCOOO0DODOOOOODOO

ogoooooooo

ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo
OracleIDBCODOOOOOOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
00000000 EmpId0 00 314159 0000000000

PreparedStatement p = conn.prepareStatement ("SELECT name FROM EMP
WHERE id = :EmpId");
p.setInt (1, 314159);

OO0O0O00OOJbBC1.0000200000000000000D0OCracledd00OoOnn
0000000000 DBCOO0O0O0DDOOSQLException0OO0O0O00D0O0OO0O0ODO
ooo

O0000O00O00 Cracle]DBCOOODOOOOJDBCI000CO0O0O0O0OOOODOOOODO
gooooooooooboobobobooooboobobobooboooobooboooobooDboD
gooooooooooooboboob

PreparedStatement p = conn.prepareStatement ("SELECT name FROM EMP
WHERE id = :? AND dept = :?");
p.setInt (1, 314159);
p.setString(2, "SALES") ;
ResultSet rl = p.execute();
p.setInt (1, 425260);
ResultSet r2 = p.execute();

ooboooooooob20b000b0000000D00DO0DO0OO00O0OO0O0OO02000000
SQLException 0000000000 OOO0O0OO0DOODOO20000000000000
000000020 0000000000000 "saLEs"0DOO0OOOODO
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0000000000 00D0ODOO000DODOOOCracle]DBCOOOOOODOOOODODODO
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
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import java.sql.*;
public class JdbcRpplet extends java.applet.Applet

{

Connection conn; // Hold the comnection to the database

public void init()

{

// Register the driver.

DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;
// Connect to the database.

conn = DriverManager.getConnection
("jdbc:oracle:thin:scott/tiger@www-aurora.us.oracle.com:1521:0rcl") ;

}
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import jdbc.sqgl.*;
public class JdbcRpplet extends java.applet.Applet

{
Connection conn; // Hold the comnection to the database
public void init ()
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{

// Register the driver

DriverManager.registerDriver (new oracle.jdbc.dnlddriver.OracleDriver()) ;
// Connect to the database

conn = DriverManager.getConnection

("jdbc :oracle:dnldthin: scott/tiger@www-aurora.us.oracle.com: 1521 :0rcl") ;

}
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host:port:sid0 000000 :

String connString="jdbc:oracle:thin:@rodHost:1521:0RCL";
conn = DriverManager.getConnection (comnString, "scott", "tiger");

INSODODOODO-00000000 -

String connString = "jdbc:oracle:thin:@(description=(address list=
(address= (protocol=tcp) (port=1521) (host=prodHost) ) )
(connect data= (sid=ORCL)))"

conn = DriverManager.getConnection (comnString, "scott", "tiger");
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cman = (ADDRESS_LIST =
(ADDRESS = (PROTOCOL=TCP)
(HOST=<web-server-host>)
(PORT=1610)))

cman profile = (parameter list =
(MAXIMUM RELAYS=512)
(LOG_LEVEL=1)
(TRACING=YES)
(RELAY STATISTICS=YES)
(SHOW_TNS INFO=YES)
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(USE_ASYNC CALL=YES)
(AUTHENTICATION LEVEL=0)
)
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Connection conn =
DriverManager.getConnection ("jdbc:oracle:thin:" +
'@ (description=(address list=" +
" (address= (protocol=tcp) (host=webHost) (port=1610))" +

" (address= (protocol=tcp) (host=oraHost) (port=1521)))" +
" (source route=yes)" +
" (connect data=(sid=orcl)))", "scott", "tiger");
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O0000000000000000000000C00000O00000O0O00O00000

oooooooobooboboboobooobooboon

String connString =
"jdbc:oracle:thin:@(description= (address list=
(address= (protocol=tcp) (port=1610) (host=webHost) )
(address= (protocol=tcp) (port=1521) (host=oraHost) ) )
(connect data= (sid=orcl))

(source route=yes))";
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Connection conn = DriverManager.getConnection(connString, "scott", "tiger™");
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od

Netscape 10000000000 O0O0O0O0O0O0O0O0O0O0O0O00O0OAO

netscape.security.PrivilegeManager.enablePrivilege ("UniversalConnect") ;
Connection conn = DriverManager.getConnection(...);
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http://developer.netscape . com/docs/manuals/signedob]j/capabilities/contents.htm
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http://developer.netscape . com/software/signedob]j/index.html
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- 00000OD0OO0OOOO0ODO0OO0OO0DO" jabe "ODODOODODODOOODODOOOOOD
oooooooooorroboooobobobbooooboobobob0obooooon
gooooooooboobooboboboooobobOobobooooooboobooobooDboD
OO0OracleD JIDBCThinO0O0OO0OO00OOOO0DODOOO0DODOOOODODOOOOODOO
oooooooobooDbo

Thin0OOOOOOOOOOOOO0ODOOO0O0OO0ODOOOO0OODOOOOOOOOIPOOCODO
ooooooooooboobobooboborooobOobOobboboboOooobOobon

cobooobOb0oooOO0O0O0OO0O0OOOO0O0DOOO0OOO

oooooooooboobooboboboooobobOoboboooooobooboobooDboD
gooooooooobobobobobbooooboobobOobobobooooooo

00000000 1521 00000000SID0O orecLOODOOODO oradHost DOODO
U0ooooooo0obOobb 1e100000000000D0ODO firewallHostOODO
oobooooooooboboboboooobOobOoboboooooon

Connection conn =
DriverManager.getConnection ("jdbc:oracle:thin:" +
"@(description=(address list=" +
(address= (protocol=tcp) (host=<firewall-host>) (port=1610))" +

" (address= (protocol=tcp) (host=oraHost) (port=1521)))" +
" (source route=yes)" +
" (connect data=(sid=orcl)))", "scott", "tiger");

00 :000000000000D00D0000000host:port:sidl
oooooooooobobobbboooobOobobOob0obOOoooon
ooooooooooooboboon

String connString =
"jdbc:oracle:thin:@ixta.us.oracle.com:1521:0rcl";

conn =DriverManager.getConnection (connString, "scott",
"tiger") ;
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address list 000000000000 00O0O0O0O0O0OCOOOOO020000000
gooooooooobooboboboboooboobOobOoboboooooboobooboOoDbOoDbo
od

ooooooooooboboboboooboDo

String connString =
"jdbc:oracle:thin:@(description=(address list=
(address= (protocol=tcp) (port=1600) (host=fireWallHost))
(address= (protocol=tcp) (port=1521) (host=oraHost) ) )
(connect_data= (sid=orcl))
(source route=yes))";
Connection conn = DriverManager.getConnection(comnString, "scott", "tiger");

oooooooooobobobbboo0obO0ob0b0b0b000000 oraHost OO
gooooooooobobobboboboooooboonDo

00 :00000000000000D00D0O0D0O00O00address_1list
ooboooooooobobobbbooooboobobOob0oboOoooon
oooooooooobooboboDbo

booooooooobobobbbOb0@m@mMNet8OOOOODODOODOOOOODODOD
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
ooooooooooboboboboooobooboon
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obboooooon

gobOoOboooaoon

gooooooooOoobooobOobOo0oOo0obDO0obDOobO0oOo00ooOUobOOobUOoODoDbDoD
goooooodooOobOooOoOOoO0ooOO0obDO0obDO0bOO00o0oUooOobDUObOUDOoDoD
jpBCOO00O000O0ODOODOODOOOOOOODODODbDOOObKL11O00O0OooOOooDd
0000000 classesl11.zipOJDK1.02000000000000000
classesl02.zipO OO QOOOO

oooooooooboo

1.

JDBCOODOODO0OOO0DOOODO classeslll.zipOO OO classesl02.zipdOd
oooooooooooboooboo

ooooooooozpOoOOoOoOoOO0OO0O0OO

JjbK1.020000000000000000000O00OO0DOOOOOOODOODOOD
oooooooooboobooboboboooobobobobooooooboobooobooDboD
Oo000o0oo0o0oOO0OO00oOO000OOOO00ooOOO0oOooOoOoOooOPBCOOODOD

ooog

goooooooano :

oOooooOoooOoOooooo :

java.sql

java.math
oracle.jdbc.driver
oracle.jdbc.dbaccess
oracle.jdbc.oracore
oracle.jdbc.util
oracle.jdbc.ttc7
oracle.sql
oracle.jdbc2
java.io.Reader

java.io.Writer

jdbc.sql

jdbc.math
oracle.jdbc.dnlddriver
oracle.jdbc.dnlddbaccess
oracle.jdbc.dnldoracore
oracle.jdbc.dnldutil
oracle.jdbc.dnldttc7
oracle.sdnldql
oracle.dnldjdbc2
jdbc.io.Reader
jdbc.io.Writer

3. boboooobooboboboooooooooboooobobobobobboOooOooDbOoDOo

ooooooooooboooboDboDbo

ooboooooooocOooooOoOooOo0oOoobO0O0oO0100 zipdO0O0O Jarddn
ooooogo

JjDK11100000000000000000000000 zipOOOOO0OO0O000O0O0O
oooooooobooboDbo
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5.

classeslll.zipOOOOOGQOGOQoQoo
ooooooogo

O000000 DatabaseMetaData D 0D 0D OO O0ODOOOOOOOOOO
oracle/jdbc/driver/OracleDatabaseMetabData.class 00000 O0OO
Jdddddo0o0opoOooOooDoDooooDoODDObODObOObOODOO0ODO0000
0000000000 0D00ODatabaseMetadata 0 0000000000 0ODOODO
JodddoooopoopooDoon

jbK1.0200000000000000000000000 zipOOOOO0OO0O00O00OO
oooooooobooboDbo

classeslO2.zipOOOODOOOOOOOO0O0 2000000000000
ooooooogoon

JDBC O classes/jdbe/sql 00000000 jdbe.sqlO0000O0DO0O0O jdbe
ooooooooobooDoo

00 :JjpbKi1o0200000000000000O00DO0O0O00O00000O0
ooooooO0on0 zpddOOOOO0OO0OO0O0O0OO0OO0OO0O0O0O00O0O00]JDK
1.0200000000000 jJerd0oooobooboobOOoDbDODO

zipdOOO .jJaxr00000000C0O0O0O0O0O0O0O0O0O0OO0O0CO

oooooooooboobooboboboboooobOobOoboboOoooobooboooboOoDbOoDbo
UooooooO0 HITMLOODOD apPLETHUOO0O0O0OO0O0OO0OOOOCOOODOODODO
ooooooog

<APPLET WIDTH=500 HEIGHT=200 CODE=JdbcApplet ARCHIVE=JdbocApplet.zip

CODERASE=Applet Samples

</APPLET>

APPLETU CODEL ARCHIVELD CODEBASEL WIDTH U OO HEIGHTUO OUOOOOODOOODODO
ooooooooobooo
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obboooooon

HTMLOOOOOOOOOODOOO

APPLETOUOOOHTMLODOOOOO0OO0OO0OOOOOOOOODOODOOOOOOODOODO
APPLETOOOOOO0O0DOODOODOO0O0O0O0O0OOOOOOODOODOODOOOOOOOO0OO
O00O0O000O0 copEl ARCHIVEL CODEBASEUWIDTH O OO HEIGHTO OOODOOODO
oooooooooobobobobooobonDo

CODEOHEIGHT O OO WIDTH

ooooooooooHIMLOOOOODODODODOOOOO0OO0ODOOOOOOO0O0OO0DOD
goooooboobodapPrETHOOO0OO0O0OO0OOCOOO0DOODODOOOOOOOOO
HEIGHTUOOO wiIDTHUOOOOOOOOOOOOOOOO0DOODOOOOO0OO0O0D0OO0D0OO

ooooooooooboboboboooobooboon

APPLET 000000000 OO0OOOOOOOO Applet0 0000000000000
oooooooooobobobbobbooobobD copE0ODOODOODODODOOOOOOODO
oooooooooobO URLOOODOODOOOOOODOODODOOOOOOOO0OO
ooooo

000000 dbcApplet.classO Applet 000000000000 O0O0O0O0O0O0O0O
ooooog

<APPLET CODE="JdbcApplet" WIDTH=500 HEIGHT=200>

</APPLET>

00000 copE0DOOODOOODODOODDOODOODODODOODOO JDBCThinOODOO
O0o0odoooooo HTMLOOOOOOOOOOoOooooooooooooo

cobE00O0O0DO0OO00DODOOO0 ".class"0DO0OOODOO

CODEBASE

CODEBASE U 0 0IDOO0O0O0O0O0O0O00OO0OOO0OO0ODOOD URLOODOOOO0OOOOOOO
oooooooooobobobboooobobobOobooboooooboobooboDboD
OO0 URLOODOOODODOOOOOOOOODOOODODBCThinOOOOODODOOOOODO
HIMLOOOOOOOOOOOOOOOoOOoOoobOooOooooooooooooooboDbo
Omy Dir000000D00O

<APPLET WIDTH=500 HEIGHT=200 CODE=JdbcApplet CODEBASE="."
</APPLET>

U000 copeRasE="."U0 000000000 0DOO0DOODOOOOmy Dird0O0D0O0ODOO
O000O0Ocodebase 00 00OO00DOO Applet _Samples 00000000000

CODERASE="Applet Samples"

O000C0CO00000 my Dir/Applet Samples 00000000000 OCOOOODO
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ARCHIVE

ARCHIVEO OOODOODOOOOOOOOOOOOOOOOODOODOOOOOOODOODO
oooooooooobobobbbobooooD .zipd0OO Jar000O0O0O0D0ODOO
oo0ooooO0o0ooboOon .zipOOOOOOOOOOOOOO0D0zipdOOOOOOOO
oooooooooobooboboboooobOobOoboboooooon

.zipOODOO .Jaxr000000O0ODODODOOOOO0OOOOODOOOCOOOODODODO
gooooooooOobooobooboOo0oOo0oDO0bDOobO0Oo0ooOUooOOobUoOUODoDbDoD
00 gdbcapplet.zipOOOOOOODOOO

<APPLET CODE="JdbcApplet" ARCHIVE="JdbcApplet.zip" WIDTH=500 HEIGHT=200>
</APPLET>

00 .:000003000000000ArRcHIVEDODOOOOODODO
ooooogo

Ooo00b0oogooooJdbkooobooooono

JDBCThinOOOOOO000O0O0D0O0O Oracle000000O0000O0OO]JavaTCP/IPO
oooooooooboo

Netscape3.0 000 JDK1.020000 WebO OO OOOOODOOOOOOO0OOOOODOO
0000000000000000000000000000O00O00OOracles00000O00
O000O0OWebOOOOOOOOOOOOOODOOOOODODOOOOOOOODOOOOODO
000000000000000000000000000D0O0O0000O000A0 O Oracle8
Connection Manager 0000 000000000000O00O0DO5-900000Oracle8
Connection Manager 1 0 000000000000

Netscape40 000 JDK1.1.1 0000 WebOOOOOOOOOOO0OOO0O0O0O0O0O0O0O0O
O000O0OOWebOOOODOOOODOOOOODOOODOOOODOOODODDOOODODODO
OONetscape 400 000000000000 O0O0O0O0O0O0O0O0O0O0O0O0COOOOCOOO
oooooooboooobooobobobobooooobonDo

netscape.security.PrivilegeManager.enablePrivilege
("UniversalConnect") ;

connection = DriverManager.getConnection
("jdbc:oracle:thin:scott/tiger@dlsun511:1721:0rcl") ;

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
gOos12000000000000O00OO0O0O00O0O0DOODOO
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obooooJdsec:O00ooooon

gobooogJdpBc:0dooooood
gooooooOopoOoOoODOODODODOOO
- (000000000000 00000000000
- (0000000000000 0000000000000000000
= Server 000 JDBCOOODO
- 0000000000 NLSOOOOO

0000000000000 JavaO O0OOO O Enterprise JavaBeanO EJBO O O O Java O O
0oo0doO0oO0OodDOoDOOoDbOOobOOO0oO0ODOoDbDOobDOosQLObOOoOoDbDoDbDoDD
oono

oooooooooboob s1bobobooboboo0JjavavMObOoooooooooDOoO
oooooooooobobobboooobobobboboobobooboobooooobooDboD
oobodbOJavavMOUOOO0OoOooooooOOobOOOOOOODODO

gooooooooobobobboooobobobbobooboooboobooooboDboD
0000000000 00D0O000D0O0O0 sQLOODbOOOO PL/SQLOOODOOODn
O000C0OD0OO0000OJavavVMOOODOOOOODOOOOOSQLOOODODOOOOODO
O000oooOooobooOosQLoOooooooooooooooooooooooooooD
O000oOooOo0ooOoOgjpBCOOO0OOOODOOoOoDoDObDOoOoosSQLuOuoooon
U0o0obooboOdNetSOOOOODODODOOOOOOOOOOODOO

0000000000 00D0O0O000D0ODO000CODO0O0DO0OAPIOOO Oracle0dO0O
goooooooooobooboboboooobooboboboobooobooboooobooboD
ooooooooooboDbo JavabbObOOOOOOODOODODODOOOOOOODOO
gooooooooobooboboboooobobobbobooboooooboobooobooboD
oooooooooo

gbobbobooooobbbooooobobobod

gooooooooOoobooobOobOo0oOo0obDO0obDOobO0oOo00ooOUobOOobUOoODoDbDoD
ooooooodooOoDbOooObOObobO0oOOobDO0obDO0bOO00o0ooOUOobDOobOUdDOoDOoDo
00 Oracle 0100 APIdefaultConnection() DO0OOO0O0OODOO0O Java
DriverManager.getConnection() DO 000000 DOOOOOOO

defaultConnection) 00O 0O0OO0O

oracle.jdbc.driver.OracleServerDriver U0 OO defaultConnection () OO0
O0OO0OCracle00000O0O0OOOOODODODOOOODOODODODOOOODOODOO
ooooooodoboobobobobooopooboo

import java.sql.*;
import oracle.jdbc.driver.*;
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class JDBCComnection {
public static Connection connect () throws SQLException {
Connection conn = null;
try
// conmnect with the Server driver
OracleDriver ora = new OracleDriver() ;
conn = ora.defaultConnection() ;

}

} catch (SQLException e)
return conn;

}
}

conn.close 00 0000O0O0DOOOOOOODOODOOOOO0OO0OOOOOOOOODODO
ooboooooooobobobbb0obo0obOO0oDbObOb cloese() DOOOODODODO
ooooog

DriverManager.getConnection) 0O OO OO0

DriverManager.getConnection() 00 000000000000 0O0O0O0OOOOOO
Java Connection 000000 OCO0O0OO0ODOODOODOOOOOOOOODOOOODODODO
oooodoOoooooboboobobobobouooobooDo

oooooooOoodoo"OobOoO "gboboboOooooooo
DriverManager.getConnection() D0 000000000000 0O0OO0O0OO0O0O
0000000000 DO0ODOO0O0O00O0D0ODO0ODO0O00000Db0OD connectionOd
goooooodooOoooobOobOo0oOo0obDO0obDO0obO0oOo00ooOUobOOobUOoUODoDbDoD
00000000 0O0ODOODODDODODOgetCconnection() J0O0O0O0OOOODODODO
00000 ConnectiondO0O0O00OO0O0OOOODOO

0000000 briverManager ..getConnection() 000000 0O0OOOOOODOOO
00000 jdbc:oracle:kprb: 0000000000 DOOOOOOODOOO

DriverManager.getConnection ("jdbc:oracle:kprb:") ;

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
gooooooooooooboboon

gobbbooooobbbooooobobobboooooobobbooa

goooooooooobooboboboooobobobbobooboooooboobooobooDboD
goooooobooooboobobboboboooobOobOgjavavMOOOoooooooooOO
goooooooooboobboboboooboobOobobobo0ooooboobooboOoDboDbo
goooooooooobooboboboooobobobbobooboooooboobooobooDboD
gooooooooooooboboon

oooooo 521



obooooJdsec:O00ooooon

oboboobod JavabOb0oooboobOODOOOOODOODODOOOOOOOOO0
OcomMITO OO ROLLBACKUOOOOOOODOODOODO

ServerJ QOO0 JDBCUOOOO

Oo0oO0oooOoOoooboOooojpBCOdOb0DOOoO0OooOOoOoO0OooODooooboOoooOboOooD
O0samples0000000O0O0O0O0OO0OCOOODOODOODOODOOOOOOODOODOO
ooooooobooooboobobobobobooooobonDo

oooOO2800000)pBCOOOOOOOOOOOOOOO :JdbcCheckupd O0O0OO
0000000000 JdbcCheckup.java 00000000 ODOOOCOOOODODODOO
00000000 briverManager.getConnection() 0000000 D0OOOOOOO
ooooooodooOobDOooObOOboO0oOOobDO0bDO0bOO000UooOUOobDObOUODOoDoODO
"ocig" OO "kpr®" 0 0000D0OO0DOODODOOOODOODODODO

Connection conn =
DriverManager.getConnection ("jdbc:oracle:kprb:@" +
database, user, password) ;

goooooooooboobobbooooboobobobool10ob00obooo0oobooDboDn
goooooooooobooboboobooooboobobbobooboooooboooobooboD
Uooooooooobobobobboboo0o000Db0getConnection() UOOOODOODO
oooooooooobobobo1l10bobobobobboooobOobobboboooooonoo

OO000defaultConnection() 000000000000 O0O0O0O0O0O0OO0O0OCOOO
oooooooooobobobbooooboobobbobooboooobooboooobooboD
oooooooooobobobbooooboobobbobooboooobooboooobooboD

oooooooooobooboon

Connection conn = new oracle.jdbc.driver.OracleDriver () .defaultConnection () ;

O0000JdbcCheckup.java0 0000000000 O0OOOdefaultConnection ()
gooooooooOooboooOobOOo0o0O0obDO0bDOobO0oOo00ooOUobOOobUOoUDoDbDoD
gooooooooOooboooOobOOo0o0O0obDO0bDOobO0oOo00ooOUobOOobUOoUDoDbDoD
ooooodg

/*

* This sample can be used to check the JDBC installation.

* Just run it and provide the comnect information. It will select
* "Hello World" from the database.

*/

// You need to import the java.sqgl package to use JDBC

import java.sql.*;

// We import java.io to be able to read from the command line
import java.io.*;
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class JdbcCheckup

{
public static void main (String args [])
throws SQLException, IOException

{

Connection conn = new oracle.jdbc.driver.OracleDriver
() .defaultConnection ();

// Create a statement
Statement stmt = conn.createStatement () ;

// Do the SQL "Hello World" thing
ResultSet rset = stmt.executeQuery ("SELECT 'Hello World'
FROM dual") ;

while (rset.next ())
System.out.println (rset.getString (1)) ;
System.out .println ("Your JDBC installation is correct.");

DOO00b0OO0OoOobOOoNLsSOnOoono

JavaOOOODOODOOOOOOOOOOOOOOOOODOODOODOOOOOOODOODOD
O000oC0oo00ooOoO0os4000000000000D0000O0ONLSOODOODOOOOD
og

oraclesqllCHAROOOOOOOOOOOOOODO

O0000OD00O00O0Ooracle.sql.CHAROOOODOOOOODOOODODO COOOODO

ooooooooobobobbooooboobobbobooboooooboobooobooDboD
Ub0b00000000Ooracle.sql.CHAROUOOOOOOO0OO0OO0O0DO JavaODOODOODO
oracle.sql.CHAROOOOOOOO41700000000 oraclesqnCHAROOOOOO
ooooon
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gogd sQLe20d

Oracle0 JDBCOOODODOOOOODOOODOO SQL20000000000D0000O00O0DO0O
0000000000 000O000D0DOO0000ODO0000ODO000O000DD0OOOracle
JDBCODOOOO0ODOOO0DO0OOODDOSQL2000000000000000D00O

= OO0O0O0oO0oO0oo0Ooobod

= 0o0ooogo

= LIKEOOOOOOO

= 0000

= 0Oo0Ooo0Oooog
goooooooooboobobbooooboobobbobooboooooboobooobooDboD
oooooog

O0O0O0O0O0O0O0OD0O0OD0 sQuLe2d00dnoOonoooonoooonoonoonoonoononoon
OoOjppCOdO0DOOOoOoOoOOoOoOooSsSQLOOO0ooDoOooooOoooooooooD
O000SQLR200000000 OracleSQLOODDOOOODOOOOODOOODOOOODO
ooo

stmt . setEscapeProcessing (false)

00 :0000000000 setEscapeProcessing() 0000000
ooooboooooOoDbDoDbOOobOOOoOU0oDOO0obDOobOobOO0OOoUoOOoD

gobooboooaon

gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
oOojpBCOO0OOOOO0DODOOOODOOOO0OODOOO0OODOOOOOODDOOODODOD
OoO0ooosQLO0obOoboOooooooooOoOooooooooooooboOoooDoOoOooD
ooooog

gooooo
JDBCOO0O0O0000O000000000SQLOINNONOONDNONNDNNDNN0NON0NNnOnnn

{d 'yyyy-mm-da'}

yyyy-mm-dd 00 000000000000000000
{d'1998-10-22} 00000000 0JDBCOOOO0ONONOOONONONON0ONON0ON0ODO
Oracle 00 "220CT1998" 0000000

Oo000oOooOoOoooOosQLoOooooooooooooooooooobooooD
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// Connect to the database
// You can put a database name after the @ sign in the connection URL.
Connection conn =

DriverManager.getConnection ("jdbc:oracle:oci8:@", "scott", "tiger");

// Create a Statement
Statement stmt = conn.createStatement () ;

// Select the ename column from the emp table where the hiredate is Jan-23-1982
ResultSet rset = stmt.executeQuery
("SELECT ename FROM emp WHERE hiredate = {d '1982-01-23'}");

// Iterate through the result and print the employee names
while (rset.next ())
System.out .println (rset.getString (1)) ;

gooooo
JDBCOO0O0O0000O000000000SQLOINNONOONDNONNONNDNN0NON0N0Nnonnn

{t 'hh:mm:ss'}
hh:mm:ss 000000000000 O0O0O0O0ODODO{t05:10451000000000
JDBCOOOOO0OOO0ODODOO00O0OO00DDOO Oracle0d "05:10:45"00000000O0

00 {t'1420501000000000000000002400000000000000O0
00000000000 Oracled 00O "14:20:50"000000

O0000ooOoOoobooOosQLoOoooooooooooooooooooooon

ResultSet rset = stmt.executeQuery
("SELECT ename FROM emp WHERE hiredate = {t '12:00:00'}");

ooooobOOoooobOoo

jDBCOOOO0O0OOO0ODOOOODOOOSQLOOO00OOO00DoOo0oooooooD
ooooog

{ts 'yyyy-mm-dd hh:mm:ss.f...'}
yyyy-mm-dd hh:mm:ss.£... 000000000000000000O0OOO0OOOOO

00"£."00000000000000 {ts '1997-11-01 13:22:45'} 00 Oracled 0O
00 NOV01199713:22450 000000

Oo00o0oooOoOoooOosQLoooooooooooooobooooobooooboooooD
od

ResultSet rset = stmt.executeQuery
("SELECT ename FROM emp WHERE hiredate = {ts '1982-01-23 12:00:00'}");
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oooooad

Oracle]DBCOOO0O0OOOOOOODOODOOODOOOODOODODODODOOOOODOOO
000000000000 DOOraclen O
oracle.jdbc.driver.OracleDatabaseMetaData 0 00000000000 Javal
java.sqgl.DatabaseMetadata OO OO O0ODOO0OO0OODOO0OD0O0O0O00O0O0O0O0O0O0OO
oono

= getNumericFunctions():0 000000000000 0O0O0O0O0O0OOOOOOOO
O0O00OO0OO0OO0O0OOOOOOO0OO0OO0AO0 :aBs(number)d cos(float)0 SQRT(float)O

= getStringFunctions():0000000000O0O0OO0OOOOCOOODODODOO
O0OO0O0OO0OOOOOOCDOODOOO0 :ascII(string)d LOCATE(stringl, string2, start)0

= getSystemFunctions():0000000O0O0ODO0OOOODOODOOODOODOOOOO
O0OO00O0OOOOO0OOOOOO0OO0OO0O0 :pATABASE()O IFNULL(expression, value)d
USER()O

= getTimeDateFunctions():0 000000000 O0O0OO0ODODODDOODOOODODOO
0000000O00O0ODOO0DOODDODOOOOOd :curbATE()D DAYOFYEAR(date)O
HOUR(time)d

Oracle0 JDBCOOO0DODOOOOCODOOODO tn00000O0OODO0OOODDOOODODO
ooooooooobooboboboobooobooboon

{fn concat ("Oracle", "8i") }

JavaOOOOOODODDOODOODOOODODO "Non supported SQL92 token at
position xx: fn"000000000000OOracleSQLOODOODODODOODOO
O0000D000D00000 SQLRO000 tn0 0000000 DOOOO0O

Statement stmt = conn.createStatement () ;
stmt .executeUpdate ("UPDATE emp SET ename = {fn CONCAT('My', 'Name')}");

O0000 OracleSQLOOOODOOOO

stmt .executeUpdate ("UPDATE emp SET ename = CONCAT('My', 'Name')");

LIKEOODOODOOO

SQLLIKEOODOOOO "s"000 " "O000000000booo"s"0obboonoon

oo" "010000000O00000m@mOoOooo0ooOb0O0oDOO00oDOOOoOoooD
oo0ooooOoOooOooO0oooOO0oO0ooOOoO0OooOoOOOoOooOboOoOobOoOOs"obO00ooon
O0O0O0O0OO0O0ODOOOO0OsSQLOOOO fescape's} 0000000000

Statement stmt = conn.createStatement () ;

// Select the empno column from the emp table where the ename starts with ' '
ResultSet rset = stmt.executeQuery ("SELECT empno FROM emp WHERE ename LIKE '& %'
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oooo

{EScapE '&'}");

// Iterate through the result and print the employee numbers
while (rset.next ())
System.out .println (rset.getString (1)) ;

OO0 :0000¥000000oo0oboobooo0obobo2000000w
oooooooboooobobobobobobooooobooboon

ResultSet rset = stmt.executeQuery ("SELECT empno FROM emp WHERE
ename LIKE '¥¥ %' {escape '¥¥'}");

Oracle0 JDBCOOO0O0O0O0O0O0O0O0O0O {ojouter-join} 00000000 0OO0OOOO0O
OO0OCracle000O00O0OOOODOOOO

oooooooooo

Statement stmt = conn.createStatement () ;

ResultSet rset = stmt.executeQuery
("SELECT ename, dname
FROM {OJ dept LEFT OUTER JOIN emp ON dept.deptno = emp.deptno}
ORDER BY ename") ;

OracleSQLOOOOOODOO

Statement stmt = conn.createStatement () ;

ResultSet rset = stmt.executeQuery
("SELECT ename, dname
FROM emp a, dept b WHERE a.deptno = b.deptno (+)
ORDER BY ename") ;

goooooad

Oracle0 JDBCOOO0DOOOOOODOOOOOOODOOODODOOOODOO
ooooooogo

{ call procedure name (argumentl, argument2,...) }

ooooooogo .

{ ? = call procedure name (argumentl, argument2,...) }
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SQL9200 SQLOOOOODOO

SQL20000 SQLOIOO0OO0O0ODOODOODODOOOO0OO0ODODbDObDObOOOOUOOOD
00o000oO0Oo0oOO0bDOoDbOODObO0OO0DOO0oDO0ODObD0O0O0O0OOoOoOoDbDOooOg sQLa2
O0oOdoO0OoooOOoDOobOoO sQLOoooooobooboobopbooooobooDo
oracle.jdbc.driver.OracleSgl.parse () D0 O0OOO0OODOOOOOOO

import oracle.jdbc.driver.OracleSql;

public class Foo

{
public static void main (String args[]) throws Exception {
show ("{call foo(?, ?)}");
show ("{? = call bar (?, ?)}");
show ("{d '1998-10-22'}") ;
show ("{t '16:22:34'}");
show ("{ts '1998-10-22 16:22:34'}");
}
public static void show (String s) throws Exception {
System.out .println (s + " => " + new OracleSql () .parse (s));
}
}

O000C0ODO0o0obO0OOosQLOoOOoooooooooDn

{call foo(?, ?)} => BEGIN foo(:1, :2); END;

{? = call bar (?, ?)} => BEGIN :1 := bar (:2, :3); END;

{d '1998-10-22'} => TO DATE ('1998-10-22', 'YYYY-MM-DD')

{t '16:22:34'} => TO DATE ('16:22:34', 'HH24:MI:SS')

{ts '1998-10-22 16:22:34'} => TO DATE ('1998-10-22 16:22:34', 'YYYY-MM-DD
HH24:MI:SS')
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OracleIDBCODOOOOOOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
goooooooooboobobobobooobOobobob0bob0 emp0OO00000O0O0OO
ooooooboooobooboboboboboooobOobobOobbob00b0ob0U0Ob0emp00O
oooooooooobobobbooooboobobbobooboooobooboooobooboD
oooooooooobobobobooIbooboboon

oooooooooboobooboboobooobooboon

java JdbcMTSample [number of threads]

000000 number of threadsOUOOOOOO0OO0OO0OO0OD0O0D0OO0O0O0O0O0O0OOO
goooooboooobobobbboobobowboboooboboDbo

import java.sql.*;
import oracle.jdbc.driver.OracleStatement;

public class JdbcMTSample extends Thread

{
// Set default number of threads to 10
private static int NUM_OF THREADS = 10;

int m myId;

static int ¢ nextId = 1;
static Connection s conn = null;

synchronized static int getNextId()

{
}

return c nextId++;

public static void main (String args [])
{
try
{
// Load the JDBC driver //
DriverManager.registerDriver
(new oracle.jdbc.driver.OracleDriver()) ;

// If NoOfThreads is specified, then read it

if (args.length > 1) {
System.out.println("Error: Invalid Syntax. ");
System.out.println("java JdbcMISample [NoOfThreads]") ;
System.exit (0) ;

}

else if (args.length == 1)
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NUM OF THREADS = Integer.parseInt (args[0]);

// Create the threads
Thread[] threadlist = new Thread[NUM OF THREADS] ;

// spawn threads
for (int i = 0; i < NUM OF THREADS; i++)
{
threadList [i] = new JdbcMISample () ;
threadList [i] .start () ;

}

// wait for all threads to end
for (int i = 0; i < NUM OF THREADS; i++)

{
threadList [i] .join() ;
}
}
catch (Exception e)
{
e.printStackTrace () ;
}
}
}
public JdbcMTSample ()
{
super () ;
// Assign an ID to the thread
m myId = getNextId();
}

public void run()
Connection conn = null;
ResultSet rs = null;
Statement stmt = null;

try
// Get the connection
comn = DriverManager.getConnection ("jdbc:oracle:oci8:@",
"scott","tiger") ;

// Create a Statement
stmt = conn.createStatement () ;
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// Execute the Query
rs = stmt.executeQuery ("SELECT * FROM emp") ;

// Loop through the results
while (rs.next())
System.out.println("Thread " + m myId +
" Employee Id : " + rs.getInt(1l) +
" Name : " + rs.getString(2));

// Close all the resources
rs.close() ;
stmt.close() ;
if (comn != null)
conn.close() ;
System.out.println("Thread " + m myId + " is finished. ");

}

catch (Exception e)

{
System.out.println("Thread " + m myId + " got Exception: " + e);
e.printStackTrace() ;
retumm;

}

6-4 Oracle8/JDBCOOO0O0OOOOOOOOOOO



obboobOoooooon

ooodoobodgon
OoooooOoOoojpBCO0DOOoO0OoObOO00oOOO0OoDOO00DDObOO0O0DDODOOOOooD
= OO0O0OO0O0O0oooOobOoobgoon
= Oo0oooooo
= 0o0ooOoo0Od

goboboObooooaooooao

Oo000oO0Oo0o0oOO0O00ooobOOosQLOoOooooooooooooobooooDoooooD
gooooooooooboobobobooooboobobobooooobooboooobooDboD
oooooooooobobobobobooboooobOobOobO0obOoboOooooon

goooooodooOobooobOobOOo0oOo0obDO0bDOobO0Oo00ooOUobOOobUOoODoDboD
0000000 java.sqgl.Conectiond OO oracle.jdbc.OracleConnection 0
00000 setautoComnit () 0O OOOOODOOODODOOOOOOOOOODOODOO
ooooo

goooooooooboobobobooooboobobobooboooobooboooobooDboD
U0o00o00o0o0bo0obDO0bDOb0O0OO00OResultsetJ000000OO0OResultset0000O
U000000000D00D00O rResultset000000O0O0OO0OOOOODOODODO
ooooooobooloooooooboobooboobobooooboobOobOobOobo0obooooooo
ooooooooooobooboboboooobobobbobooboooooboobooobooboD
ooooooooboDbo

O0000OD0O0O00O0O000000D00OU0setAutoCommit (false)DO0O0O0O0DO0OO SQL
OO0O0JpBCOO0O0O00O00O00commit () D00 rollback() D00O00O00O00O00O0
oooooobooooboboDbo

O:AutcCommit0 0000000 ODO0O0O0O0OO0OO0OO0OOO0DOODODODODDOOODOD
Jdddd0o0o0oo0opoOooooDooDooooODoODDODoODODODOOODbOODOO00O0000
00000000000 oDO0oDOoDO0oo0OD0DO0ODD0OD0ODO000 connO ConnectionO OO0
O000Ostmt O Statement DO OO0 O0O0OO0OOO0O

// Load the Oracle JDBC driver
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the database
// You can put a database hostname after the @ sign in the connection URL.
Connection conn =

DriverManager.getComnection ("jdbc:oracle:oci8:@", "scott", "tiger");

// It's faster when auto commit is off
conn. setAutoCommit (false) ;
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// Create a Statement
Statement stmt = conn.createStatement () ;

goooooaad

OracleIDBCODOOOOOOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
oooooooooobobobobooobobobobobooooobOowbooDoo
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
Oo0oO0oooOoOoooboOooooOopBCOOO000DOOOoO0OobOD 10000000 00D
gbloooooooboooobobobobooboooooboooboon

gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
oboooooooobobobobooobobobbobo0obo0oo0oobOoo0O0oDbOo4-88
ooobobooooooobooboboooobooboon

goooo

OracleIDBCODOOOOOOOOOOOOODOOOODDOOODODOOOODODOOOOCODOO
ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo
ooooooooooboboboboboooobOobOobOobOooOo1000

O000O0ODOracle0000000OD0OO0OO0ODOO Oracled0DOO0O0O0O0OODOOODOOOO
gooooooooobobobobboboboooobobOobob0obo0ooooo4%00
oboboooboooooooooobooboooobooDo

gooogad

O0000ODOOCracle]DBCOO0O0O0OOOOOODOOOOOOODODOOODDODOOOODOO
oooooooobooboboboobooobooboon

= OUTOOO IN/OUTOOODODOOOOD CHARODOOODOOOODD
= [OO0000000000000000

= PL/SQLOOODODOOOODODOOOOODOOOOCOOO

= 1000001000O0OCIODO0ODODOO0O0O
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ouToOODO INOUTOOODOOODOODOO cHAROOOOOOOODO
O

PL/SQLOOOouTO0O0 IN/ourTODO0OO0OOOOOCO ceARODOOOODOOOODOOD
ooooooog327ze700000000000D0OO0OOvARCHAR200000O0O0OO

O00O0000000D0Statement 0000000 setMaxFieldSize () DOOOO0O
oooooooooobooboboboobobooooobobOobOob0obooooooo
setMaxFieldsSize () DO00OO0OO0O0OO0OO0OOO0OOOODOODOODOOOOOOODOODOO
O0D0OO0O0bO0O0000cHARODORAWO LONGH LONG RAWH OO VARCHAR2 O OO OO OO
OO00000000setMaxFieldsize() DOOO00O00OO0O0O0O0O0O00O0O00O0O00O3

UoboobooooboobobbbourOOO0O000O0O0ODO setMaxFieldsize() OO0
oooooooobooboDbo

goboObooooooobbood

goooooooooboobboboboooboobOobobobo0ooooboobooboOoDboDbo
Statement OO0 ResultSet D0 ODDO0O0O0O0ODOOO00OOOO0DODOOODODOOracle
JDBCOODOO0O00ODOO00O0OO00DDOO0O00DDO00OO0DODOResultset 000
Statement 0000 close() DOO0OO0O0O0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOO
oobooooooooboobbooboooobOobobobooooobooboooboOoDboOoDbo
ooooooooooboboboboooobobobobooboooboobooooboDboD
oooooooooobobobboboooOoobOobOobO0obOobo0ooooon

goooooooooboboboboboo0o0oobOobO0bO00 connectionOO0OO
oooooooooobobobboooobobobboboooooboobooooboDboD
oo0ooooOooooboOoo pBCOO00O0DOOO0O0DODOOO0OODOOOOOOODODOOOD
oooooooobooboDbo

PL/SQLO0OO0OOO0OOODOOOOODOOOOODO

oCl0d00oo0O0O0oooOooooBCOO0NDOoOoPL/SQLOODODOOODOOOO
Oo00O0o0oo0o0oOOO00oOOO0O0oDOoOoOooPL/SQLOOODOOOOODODOOOOOD
000000 000O0O00oOOO0OoDbOPL/SQLODOOOODO 2000 PL/SQLOOODO
goooooooooboobobobooobOoDb InTOOOO0OO0ODOO0ODOOO0OO000000O0
gooooooboooob2000000000000D0O0DO0ODO0ODO0O00O0O00OD0 1INTO
O BooLEANOODOODOODOO

UoooooboooobOobobbob0b000O0DDboolProcOOOOOOOOOOOOOO
2000000000 voolwrap OO OOODOODOODOOOO0O0OOOO

CREATE OR REPLACE PROCEDURE boolProc (x boolean)
AS

BEGIN

[...]

END;
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CREATE OR REPLACE PROCEDURE boolWrap (x int)
AS
BEGIN
IF (x=1) THEN
boolProc (TRUE) ;
ELSE
boolProc (FALSE) ;
END IF;
END;

// Create the database connection

Connection conn = DriverManager.getConnection
("jdbc:oracle:oci8:@<hoststring>", "scott", "tiger");
CallableStatement cs =

conn.prepareCall ("begin boolWrap(?); end;");
cs.setInt (1, 1);

cs.execute () ;

100000 1le000oCioboboonbooon

O000000100000D01000 JDBC-OCIDOOOOOOOOOOODOOOOD
goooooooooobooboboobooooboobobbobooboooooboooobooboD
O000O0O0o00O0OO00oOOO00DOOO000DODbO0O0O0Ob0bOO0O0D100 JpBC-0CIOn
ooooooooooboobobobobobsb4b000000000D000000000O000
ooog

ooboobleoboobobboboboOoOoOobOOobOoboooOoobobOobboboOoobOOoDODn
ooooooooooboboboboooobOobOobobooboooonoo
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goooo

OoOoOooojpBCOOODODOO4000000D00000DDOOODOODO
= 0o0ooOoo0Od

= JDBCOOOOOODO

= O0O0000000000D000000 Net8OOOO

= [0OO00000000000000

jpBCOO0O0O00CO0OO0O0ODOODOODOOOOODOODODODOO0O0OOOOJavabOOO
000000000 try.catchOOOOOOOOODODODOOOOOOODOO
printStackTrace () DODO0OOOODOOO

OoooooOosQLOoOoooooooooooooooooooooboOoooDooOoOooD

try { <some code> }
catch (SQLException e){ e.printStackTrace (); }

JDBCOOO0ON0DOOO0OODOO0O0OO00DDOO00D0DODOO0 Employee.javaOO0O0O
oooooooobooooobooboboDbo

// Iterate through the result and print the employee names
// of the code

try
while (rset.next ())

System.out.println (rset.getString (5)); } // incorrect column index
catch (SQLException e){ e.printStackTrace (); }

ooogosSboboooooobooooooobobobobbooooobobobO0oboOoooon
gooooooooooooobobon

java.sql.SQLException: Invalid column index

at oracle.jdbc.dbaccess.DBError.check error (DBError.java:235)

at oracle.jdbc.driver.OracleStatement.prepare for new get (OracleStatemen
t.java:1560)

at oracle.jdbc.driver.OracleStatement.getStringValue (OracleStatement.jav
a:1653)

at oracle.jdbc.driver.OracleResultSet.getString (OracleResultSet.java:175
)

at Employee.main (Employee.java:41)
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JDBCOOOO0OODOOODOCOOO0DDOO sQLException() O0O0ODOO
printStackTrace() DO0O00O0O0000323000000000000000 JDBCO
oooooooooo

JDBCOOOOOOOO

java.io.PrintStream.DriverManager.setLogStream() 00O OO0 OO JDBC
O0O0O0OOOOCOOOCOCDOOOCDOOCDOCDOOOQODriverManager 1 00000000
O00000000O0D0OD /DOO0DO0OD0O PrintStreem 000000 OOCOOODOO JDBC
ooooooodbOoDbOoboboOoOo0oDOobOobDObOOoooooo

DriverManager . setLogStream (System.out) ;

DO0000O0oo0obOoobDOoOobDbOO NetsOOOO

U0o00o0oo0o0obDobO NeSOOOOOOOOOOOOOONetSOODOODODDO
O000oO0ooO00ooOboOoOooOOoO0OooOO0O0oDOOoOoOooDoOopBCOCIODODOOOODD
OO0O00C0OJDBCThinOOOOODOOOOOOOOOOOOOOOOO0ODOODOO0ODOO

oooooooooobobobbO0@mMNet8OOODOODODOOOOODODODO

gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
oooooooboooobobobbbboo0O0obO0b0b0b0000000 SQLNET.ORA
U0o00o00oo0ooobO NeSODOUOODOOOOOOOOOODOOSQLNET.ORAOOD
oooooooooooboboboboooobobobbobooboooooboobooboboD
UboboooooooobO0@m@MNetsOOOOOoOoOooOooOoOODODDO

oooooooooooboboboboooobobobOobooboooooboobooobooDboD
oooooooooooboboboboooobobobOobooboooooboobooobooDboD
ooooooobo400000000000D0O0DODOOOOOOOOOOOODOODODO
O000O0OoOo0ooOOoOoOoooOgpBCO0OOODOOoOOooDSQLOOOnDooooon
ooooooooooboboboboooobobobobooboobooonoo

00.:0000oo0oooboooobobobobbobobooooboboon
ooooooooooboobobobbooobOobobOoboboboooooon
gooooooooooooboboon
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coooooooooooao
000000000000 seLNET.ORADDODOOODODOO0O0O0O0DOO00000O0O

TRACE_LEVEL_CLIENT

oo 0000o00ooo0oo0o0o00ooo /0000000
oooooao 0000 OFF
goooao = 0000OOCFF-O000O0O0O0000

= 4000 USER-O000O0COCOOOOO

= 10000 ADMIN-OOOOOOOO

= 16000 SUPPORT-00000O0O0O0O0O0OOCCOOO
O TRACE_LEVEL_CLIENT=10

TRACE_DIRECTORY_CLIENT

oo ofdooooododoooooboobooooboooooa
oooogooao $ORACLE_HOME /network/ trace
[} UNIX OO0 : TRACE_DIRECTORY_CLIENT=/oracle/ traces

Windows NT O O O : TRACE_DIRECTORY_
CLIENT=C:\ORACLE\TRACES

TRACE_FILE_CLIENT

oo JddooOoOobO0o0ododoooOoooooooooo
oooooao SQLNET.TRC
O TRACE_FILE_CLIENT=cli_Connectionl.trc

00 : TRACE_FILE CLIENTUOUOOUODOUOTRACE FILE SERVER O 0
ooooooooooboooboboDbo
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TRACE_UNIQUE_CLIENT

oo 00000000000 00000000000000000000000
00000000000 000000000000000000000000
000000000 PIDOOOOCOOO0N

oooooon OFF

O TRACE_UNIQUE_CLIENT = ON

ooooobooooo

0000000000 senNeT.ORADODOODOODOOO0O0O0OO0OOOOOOOOO0DOODOO
goooooboooobooboboboboboooooboDo

TRACE_LEVEL_SERVER

oo o0o00o00oooo0o0o0ooo /0000000
oooooao 0000 OFF
goooao = 0000OCFF-O0000O0O0O000

= 4000 USER-O000O0COCOOOOOC

= 10000 ADMIN-OOOOOOOO

= 16000 SUPPORT-0000O0O0OO0O0O0OOCOOO
] TRACE_LEVEL_SERVER=10

TRACE_DIRECTORY_SERVER

oo goooooododoooooboobooooboooooad
oooogooao $ORACLE_HOME /network/ trace
0O TRACE_DIRECTORY_SERVER=/oracle/traces
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TRACE_FILE_SERVER

oo dddooOooo0ooooooboobOoooooooo
gooooao SERVER.TRC
O TRACE_FILE_SERVER= svr_Connectionl.trc

00 : TRACE_FILE SERVERU U UTRACE FILE CLIENTOOOODOO
oooooooobooboDbo

goboboooooooooad

Intersolv O 0 JDBCSpy OO 0O JDBCTest 10 0000 O0O0O0O0OJDBCAPIODOOOOODO
O0O0O0O0O0OO0OO0OOOOOOOOOOODOOODBCSpy D ODBCTest DO OO OOOOO

ODO0000000000000d oracle OO

Oracle0O0O0ODOO0O TRANSACTION READ COMMITTED U [ O TRANSACTION
SERIALIZABLE O OOOOOOOODOOOOOODOODODODODODOOOODOODODO
TRANSACTION READ COMMITTED U UOOOOOOOOOODOOOOOOODOO
oracle.jdbc.driver.OracleConnection0 0000000 OOOOOODOO

= getTransactionIsolation():0000000O0OOOODOODOOODODOOOODOO
ooooo

= setTransactionIsolation(): TRANSACTION *U 0 100000000000DOO
ooboooooooooo
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JbCO 00000000 bOO0O0bOob0bOOobobOoOoDO

JDBCOUOUOOOLOOOOUOOoooooooooodaoan

OoOoOoojpBCOOOOO0ODOOOOODOOODOOOO

gooooboood

jpBCOOO0O000OOO0OOO0O0DOOO00O0ODODOOO0OODOOODOOOODODOOODD
O000oO0OoO0OooOooOoOooOoOoOoOoooOojpBCoOCIDOObOOOoooDOOoooDoODOooDD
O0O0JavaOOOOO0OOO0OODO roneOOOOOODOOOOODOODODODO

import java.sql.*; // line 1
import java.io.*;

class StreamExample

{

public static void main (String args [])
throws SQLException, IOException
{

// Load the driver
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the database
// You can put a database name after the @ sign in the connection URL.
Connection conn =

DriverManager.getConnection ("jdbc:oracle:oci8:@", "scott", "tiger");

// It's faster when you don't commit automatically
conn.setAutoCommit (false) ; // line 18

// Create a Statement
Statement stmt = conn.createStatement () ;

// Create the example table
try

{
}

catch (SQLException e)

{

stmt .execute ("drop table streamexample") ;

// An exception would be raised if the table did not exist
// We just ignore it

}

// Create the table // line 34
stmt.execute ("create table streamexample (NAME varchar2 (256),
DATA long)") ;
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File file = new File ("StreamExample.java"); // line 37
InputStream is = new FileInputStream ("StreamExample.java");
PreparedStatement pstmt =

conn.prepareStatement ("insert into streamexample (name, data)

values (?, ?2)");

pstmt.setString (1, "StreamExample");
pstmt .setAsciiStream (2, is, (int)file.length ());
pstmt .execute () ; // line 44

// Do a query to get the row with NAME 'StreamExample’
ResultSet rset =
stmt .executeQuery ("select DATA from streamexample where
NAME="'StreamExample'") ;

// Get the first row // line 51
if (rset.next ())
{
// Get the data as a Stream from Oracle to the client
InputStream gif data = rset.getAsciiStream (1);

// Open a file to store the gif data
FileOutputStream os = new FileOutputStream ("example.out");

// Loop, reading from the gif stream and writing to the file
int c;
while ((c = gif data.read ()) != -1)

os.write (c);

// Close the file
os.close (); // line 66
1
1
1

Lines1-18: 000 0OOO0OO0ODOOODOOODOOJDBCOCIOOOOO
DriverManager.registerDriver () 0000000000 O0OO0O
getConnection() 000000000 scott0OO00O tigerd 000000000
000000000000 URLjdbec:oracle:ocig:e0 000000000000 DOe
000000000000 DO00DODO00DbO0O0DOOAvuTOCOMMITOOOODODOOODOO
000OO00DbO0oO00Oo0oo0oo0oOO0o0obOOo0DbOoOO0OO0DODOoooDOoOoo sQLObooooooo
do0oOO0oo0bOooDoDoooobooooo

Line34: VARCHARO O NAMEO OO0 LoNc OO DATAO OO O O STREAMEXAMPLE O[O
ooooo
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Lines 37-44: StreamExample.java 0000000000 D0OOO0OOOOJavaOdO0O
ooo0doooOoOo0DOoDbOobDObObO0oO0DU0DO0obDObD0O00O0NAaMEODOODOOD
0000000000 paTAODODOODODOOOOOODOSsetstring() 0000 NAME
U00O0000000D0Dsetasciistream() UOO0OOO0OODOOOOCOOODOODOO
od

Line46: 0O00OO0OOO0O0OCOOpAaTADOOOODOOOOODOOODODOOODO
Line51-66: 0000000 O0O0D0DOO0O0O0DOOO0DOD InputStreamOO0O0000 gif

data0O0O0O0O0OOFileoutputStream 000000000000 O00O0O0DOODOO
Uoooooooboobobeif 000000000000 O00000DO example.out

DO00DO00O
JDBC2000000 Oracle0 0 OOO0OOOOOOOOOAO
Odoooooodd
D00DD000 Orade 00000000000 0000000000000
- LOBOOOOD
- BFLEOOODD
LOBOOOOO

Oo0oO0oobOoOoocisgoooooooobo LopooooooOooooOoOooLoBOO
Oo000oC0ooO0o0ooOOO0oOooOOoOoboLoBOOOOOOOLOBOOOODODOOODO LOBO
O000O0Oo00ooOb0Oo0oOO0O00DOO00DOObO0O0DObOO00OLOoBOOOODO44100
oOoOoLopooOoOoOoOoOoOooOOOoOonoo

ooooboOooooOoboobobbooooboboo
Demo/samples/oci8/object-samples 000 0000 LobExample.javaO OO OO
ooooog

import java.sql.*; // line 1
import java.io.*;
import java.util.*;

// Importing the Oracle Jdbc driver package
// makes the code more readable

import oracle.jdbc.driver.*;

// Import this to get CLOB and BLOB classes
import oracle.sql.*;

public class NewLobExamplel

{
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public static void main (String args [])
throws Exception

{

// Load the Oracle JDBC driver
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the database. You can put a database

// name after the @ sign in the connection URL.
Connection conn =
DriverManager.getComnection ("jdbc:oracle:oci8:@", "scott", "tiger");

// It's faster when auto commit is off
conn.setAutoCommit (false) ;

// Create a Statement

Statement stmt

try

{
}

= conn.createStatement () ;

stmt .execute ("DROP TABLE basic lob table");

catch (SQLException e)

{

}

// line 26

// An exception could be raised here if the table did
// not exist already but we gleefully ignore it

// Create a table containing a BLOB and a CLOB
stmt.execute ("CREATE TABLE basic lob table (x varchar2 (30),

b blob, ¢ clob)") ;

// Populate the table
stmt.execute ("INSERT INTO basic lob table VALUES ('one',

'010101010101010101010101010101",

// line 38

line 40

'onetwothreefour')") ;

stmt.execute ("INSERT INTO basic lob table VALUES ('two',

'0202020202020202020202020202",

System.out .println ("Dumping lobs");

// Select the lobs
ResultSet rset = stmt.executeQuery ("SELECT * FROM basic lcb table");

while

{

(rset.next ())

// Get the lcbs

BLOB blob
CLOB clob

( (OracleResultSet)rset) .getBLOB (2) ;
( (OracleResultSet)rset) .getCLOB (3);

'twothreefourfivesix')") ;

// line 49

ooooooooooooo
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// Print the lob contents
dumpBlob (conn, blob) ;
dumpClob (conn, clob);

// Change the lob contents
fillClob (conn, clob, 2000);
fillBlob (conn, blob, 4000) ;

}

System.out .println ("Dumping lobs again");

// line 68

rset = stmt.executeQuery ("SELECT * FROM basic lob table");
while (rset.next ())

{
// Get the lcbs
BLOB blob = ((OracleResultSet)rset).getBLOB (2);
CLOB clob = ((OracleResultSet)rset).getCLOB (3);

// Print the lobs contents
dumpBlob (conn, blob) ;
dumpClob (conn, clob) ;

}

} // line 82

// Utility function to dump Clob contents

static void dumpClob (Connection conn, CLOB clob)
throws Exception
// get character stream to retrieve clob data
Reader instream = clob.getCharacterStream() ;

// create temporary buffer for read line 91
char[] buffer = new char[10];

// length of characters read
int length = 0;

// fetch data line 98
while ((length = instream.read(buffer)) != -1)
{

System.out.print ("Read " + length + " chars: ");

for (int i=0; i<length; i++)
System.out .print (buffer[i]) ;
System.out.println() ;

}
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// Close input stream
instream.close () ;
} // line 108

// Utility function to dump Blcob contents

static void dumpBlob (Connection conn, BLOB blob)
throws Exception

{
// Get binary output stream to retrieve blob data
InputStream instream = blob.getBinaryStream() ;

// Create temporary buffer for read
byte[] buffer = new byte[10];

// length of bytes read line 120
int length = 0;

// Fetch data
while ((length = instream.read(buffer)) != -1)

{

System.out.print ("Read " + length + " bytes: ");

for (int i=0; i<length; i++)
System.out .print (buffer[i] + " ");
System.out.println() ;

}

// Close input stream
instream.close () ;

}

// Utility function to put data in a Clcb
static void fillClob (Comnection comn, CLOB clob, long length)
throws Exception

{

Writer outstream = clob.getCharacterOutputStream() ;

// line 135

int 1 = 0;
int chunk = 10;

while (i < length)

{

outstream.write (i + "hello world", 0, chunk); // line 147
i += chunk;

if (length - i < chunk)
chunk = (int) length - i;
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}

outstream.close() ;
} // line 154

// Utility function to write data to a Blob
static void fillBlob (Connection conn, BLOB blob, long length)
throws Exception

{

OutputStream outstream = blob.getBinaryOutputStream() ;
int 1 = 0;

byte [] data = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 }; // line 165
int chunk = data.length;

while (i < length)

{
data [0] = (byte)i;
outstream.write (data, 0, chunk);

i += chunk;
if (length - i < chunk)
chunk = (int) length - i;
1

outstream.close() ;

}

} // line 175

Lines 1-26: OO0 java.*000 oracle.*x0000000O0D0ODOODO
DriverManager.registerDriver () 00000000000 0O0O0O0OO0O
DriverManager.getConnection() 00 000000000000 0O0O0OOO0OOOO
URL jdbc:oracle:ocig8:@e 000000000 scottDODOOOO tigerOOOOd
0000000 fleUdO0OUODOOUODODODODODOOOODOODODODO

setAutoCommit (false) OO OO AUuTOCOMMITOOOOOODOOOODOOOODOOOO
Jdddd0oooOopoopooDooooDoODsSQLObOO0o00o00o00oo0oooooo
gooooooo

Lines 27-38: J0DO0O0O0O0OO0ODOOOODOODbasic lob tableO0OO0O00O0O0O0DODOO
O0000OD00O0O0ODbasic lob tableJO00OO0O00O00OOODODOOOLOBOOOODODO
ooooogoo

Lines 40-49: SQLODODOOOODDOOO varRcHAR2 00 O0O00O0O0DOBLOBOOOODO
corO 3000000000000 0000O00O0O0O0 20000000000

Lines 50-68: SELECTO OO O0O00O0OOODOOOOODOOOODOOOOOODO
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LOBOOODOOOOgetBLOB() OO getcLoB() JO0DOD0OOOO0DOOOO LOBOODODO
oooooroBOoOOOOOOOOOOOOODODOOODODODOOODDOOOOOOTOODOD
Ooo0o000000000000M getBLOB() OO0 getcLoB() DO OOOOOOOON
O0000000 oracleResultset U0 0OO00OO0O0000O00DO0ODO dumpO0OO

OO00O00LoBOOODODOOODOfi11 00000000 LOBOOOODOOODOOOdump
o00b filloooooooooboobooboboobooboooooboooboon

Lines 69-82: LOBOUOODDOOOOOODO LOBOOOOOOOsELECTOOODODOOOODO
gooooooooobobbbfaump 00000000 0aump 00O0000O00OO
ooooooooooboo

Lines 84-108: OO OO0OO0OO0O dumpClopb 00000 OcoBOOOOOOOOODO
coeJO000000DOO0DODOOOO0OO0ODOODOODOGgetCharacterStream() ODOODO0O
U0OO0O0OOREADEROODOOO0O0O0O0O0O0OOC0OOCOOOOOO0DODOOOOOOOODOO
gooooilooboobobobobooooDbon

coeO00oO0oOoOoOOobOOoOOO0OOO0OObOO0ObOO0bOO000O0croBOOOOOOODOODOO
ooooooooooboobobobooobonbo

Lines 110-135: JO0 0000000 dumpBlob 00O OO00O0OBLOBOOODOOOOODOD
BLOoBU OO OOOOOOO0OOOODOODODOOOOODOOgetBinaryStream() 0000
U000OO0InputstreamJ 0000000000 OOC0OOODOODOOOOOOODODOO
ooooooooboobowoooboboboobooboDbo

proB0 00000000 C0COO0OOO0DOODOOOOOOODOeLOBOOOOOODOODODO
gooooooooobobobobooobonDo

Lines 136-154: JO00O0OO0O0D0O0O0O fillclobOOODOOOOOOO croBODOOOODO
O0fillclobO0O00O0OcroBOOOODOODO croBOODOOOOOOOcoBOOODOO
O0O000000getCharacterOutputStream() D0 O0O000O0O wRITEROOOOODO
ooooogoo

UooooooooobobOobObo0n "ello worldOODODO croBOOOODOODOODO
Uoo0OoO0OwrITERODOODOOOOOOOOOOO

Lines 156-175: 00 0O0OO0OOO0OD fillplebOODOODODOOOODO BroBOODODOO
O0fillBlobOOOOOBLOBOOOODOOD BroBOODOODODOOOOBLOBODOODOO
O00000U0getBinaryOutputStream() DO 00O OO0 OutputStream 00O 00
ooooooogo

BroBU U000 O0OO0OO0OO0O0O0O0DOODOODDOwhiledOOOOOODOODODDO
Uboo0obodsoBUOOO0OODOODODOOOOOOOutputStream0dooooogn
ooooogo
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BFILEOOOODO

O0o00o0ooOoOoocisooooooooob srILENOODOOOOOODOODOOOOD
000000 srILEOODOODOOOOOOODOODOOORrFILENOOOOODOODODO
0000000000 O00O0OO00BrFILENDOOOD44100000LOBOOOOOODO
ooooogo

ooooboOoodoOoboboobbooooboDboo
Demo/samples/oci8/object-samples 0000000 FileExample.java OO OO
ooooogo

import java.sql.*; // line 1
import java.io.*;
import java.util.*;

//including this import makes the code easier to read
import oracle.jdbc.driver.*;

// needed for new BFILE class
import oracle.sql.*;

// line 10
public class NewFileExamplel
{
public static void main (String args [])
throws Exception
{
// Load the Oracle JDBC driver line 16

DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the database
// You can put a database name after the @ sign in the connection URL.
//
// The example creates a DIRECTORY and you have to be connected as
// "system" to be able to run the test.
// If you can't comnect as "system" have your system manager
// create the directory for you, grant you the rights to it, and
// remove the portion of this program that drops and creates the directory.
Connection comn =
DriverManager.getConnection ("jdbc:oracle:oci8:@", "system", "manager");

// It's faster when auto commit is off
conn.setAutoCommit (false) ;

// line 32
// Create a Statement
Statement stmt = conn.createStatement () ;
try // line 36

{
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stmt .execute ("DROP DIRECTORY TEST DIR");

}
catch (SQLException e)
{
// An error is raised if the directory does not exist. Just ignore it.
} // line 43

stmt.execute ("CREATE DIRECTORY TEST DIR AS '/temp/filetest'");

try // line 46
{
stmt .execute ("drop table test dir table");
}
catch (SQLException e)
{

// An error is raised if the table does not exist. Just ignore it.

}

// Create and populate a table with files

// The files filel and file2 must exist in the directory TEST DIR created
// above as symbolic name for /private/local/filetest.

stmt.execute ("CREATE TABLE test dir table (x varchar2 (30), b bfile)");
stmt.execute ("INSERT INTO test dir table VALUES ('one', bfilename

'"TEST DIR', 'filel'))");

"INSERT INTO test dir table VALUES ('two', bfilename

'"TEST DIR', 'file2'))");

// line 54

stmt .execute

// Select the file from the table // line 64
ResultSet rset = stmt.executeQuery ("SELECT * FROM test dir table");
while (rset.next ())

{
String x = rset.getString (1);
BFILE bfile = ((OracleResultSet)rset) .getBFILE (2);
System.out.println (x + " " + bfile);

// Dump the file contents
dumpBfile (conn, bfile);

} //line 75

// Utility function to dump the contents of a Bfile line 77
static void dumpBfile (Connection conn, BFILE bfile)
throws Exception
{ // line 80
System.out .println ("Dumping file " + bfile.getName()) ;
System.out .println ("File exists: " + bfile.fileExists());
System.out .println ("File open: " + bfile.isFileOpen()) ;
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System.out .println ("Opening File: "); // line 84
bfile.openFile() ;
System.out.println ("File open: " + bfile.isFileOpen());

long length = bfile.length() ;
System.out .println ("File length: " + length);

int chunk = 10;
InputStream instream = bfile.getBinaryStream() ;

// Create temporary buffer for read
byte[] buffer = new byte[chunk];

// Fetch data
while ((length = instream.read(buffer)) != -1)

{

System.out.print ("Read " + length + " bytes: ");

for (int i=0; i<length; i++)
System.out .print (buffer[i] + " ");
System.out.println() ;
} // line 108

// Close input stream
instream.close () ;

// close file handler
bfile.closeFile() ;
} // line 115

}

Lines 1-32: 000 java.* 000 oracle.*x000000D0O0O0DO0OOO
DriverManager.registerDriver () 00000000000 0O0O0O0OO0O
getConnection() 000000000 DOOODODOOODDODOODOODOOOO URL
jdbc:oracle:oci8:@e 00000000 systemJUOODOODOO manager 0000400
0000000 eO0OdODDOODDOOODOODOODDOODOODODO

setAutoCommit (false) OO OO AUuTOCOMMITOOOOOODODOOODOOOODOOOO
Jdddd0oooopoopooDooooDoODsQLObOO000o0o00oooooooo
gooooooo

Lines33-44: D0 0OD0OO0O0O00ODOOOOOOTEST DIRODOODOOOOODODOOOOOD
gooooooobodrTesT DIRODUOOOOOOOODOODOOBFILENODOOOOOOODO
oobooooooooboobobobobobooooboobOobOobobobooooooo
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Lines 46-53: test dir table 0000000 O00O0DOOOOODODO

Lines55-63: 00 DOO0O0O00O0OOOOOOOODOOSQLOODOOOO200000000
test dir tableOUOOO0OOODOOO 100 vARCHAR2OoneU twoOOOOODOODOO
oobo0o10000esrFILENDOOOOODODODO

sQLOO00OOO0000OOO00OO000DbOO00100000000010000D0000DO
O0OBFILENAMEU OUOOUODOODDO BFILEOTEST DIROO filer1 OO 2000000
ooo20000000000DO0OD

Lines 64-75: SELEcTO0 00 0000000000000 O0O0O0OO0O0OOOOODOOODOD
000000000000 Ogetstring() 00000000000 OOUOGgetBFILE()
O000BRFILEDDDODODODODOOBFILED Oracle0 0 0DODOOODODODO
getBFILE() O Oracle 00000000 DOOODODOOODOOODOODODOODOO
OracleResultSet 000000000 OOOOOO

dumpBfile() OO0OO0OO0OOOO0DOODOOOOODOODOODOOOBFILELNOOOOD
BFILEOODOOOODOODOOOOOOODOO

Line 77: dumpBfile() DO0DOOOO0OOOOBFILENDOOOOO BFILEODOOOOOD
O0O000O0000O0aumpeBfile() UOOOOOBFILENOOOOOOOOOOOOOO

Lines 80-83: getName () fileExists ()0 0O0OD0 isFileOpen() OOOO00OODO
BFILEODOUOOODOOOBRFILENODOODODODDODODODODDOODUDODODODUDOOOOBFILED
000000000000 D0OD0O00D0D0000 BRILEODDODODOODO

Lines 84-108: BrFILEO D OOODOOODOOOOODOOOODOBFILENDODOOOOCODOO
BFILEOUODOOOOOODOO0DOODOOOOO0OO0OO0DOO0D0O0D0O00O0UOgetBinaryStream()

ooooooboooobobobboboooobobobbob0ob0o00o00000d BFILE
gooooooooobobobboooobobobobooboooboobobooboDboD
ooooooood

BFILEOODOOOOOO0ODOODOOOOOOO0ODOODOO0DOO000BFILENDOOOOOOODO
og

Lines 110-115: 0000000000 DOOOO BrILEODODOOODOOOO
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OO0 Oracle000O00OO0OO0O0OOODOOOOODOOOOOOOO
[

0000000 Orade000000000000000000000000

= REFCURSOROOODD

- 000000D0

REF CURSOROODOOO

OO0O0JjpBCOO00O0DOOO00ODOO00O0O00DDODO00O0DDODOODODODOREF CURSOR
ooooobooodb getdbobooooboobOobOOOOODOODODODOOOOOODn
OOOOCOOREFCURSOROOOODO4-101 0000 OOracle REFCURSOROOOOODODO
gboooooooboDbo

ooooboOooooOoboobobobboooboboo
Demo/samples/oci8/object-samples 0 00 0000 RefCursorExample.java [J
oooooooood

import java.sqgl.*; // line 1
import java.io.*;
import oracle.jdbc.driver.*;

class RefCursorExample

{

public static void main(String args[]) throws SQLException
{
//Load the driver.
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the database.
// You can put a database name after the @ sign in the connection URL.
Connection comn =
DriverManager.getConnection ("jdbc:oracle:oci8:@", "scott", "tiger");
// line 16
// Create the stored procedure.
init (conn) ;

// Prepare a PL/SQL call. line 20
CallableStatement call =
comn.prepareCall ("{ ? = call java refcursor.job listing (?) }");

// Find out who all the sales people are. line 24
call.registerOutParameter (1, OracleTypes.CURSCR) ;
call.setString(2, "SALESMAN");

call .execute () ;
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ResultSet rset = (ResultSet)call.getObject (1) ;

// Output the information in the cursor. line 30
while (rset.next())
System.out .println(rset .getString ("ENAME") ) ;

}

// Utility function to create the stored procedure
// line 36
static void init (Connection conn) throws SQLException
{
Statement stmt = conn.createStatement () ;
// line 40
stmt .execute ("CREATE OR REPLACE PACKAGE java refcursor AS " +
" type myrctype is ref cursor return EMP$ROWIYPE; " +
" function job listing(j varchar2) return myrctype; " +
"end java refcursor;");
// line 45
stmt .execute ("CREATE OR REPLACE PACKAGE BODY java refcursor AS " +
" function job listing(j varchar2) return myrctype is " +
" rc myrctype; " +

" begin " +

" open rc for select * from emp where job = j; " +
" return rc; " +

" end; " +

"end java cursor;"); // line 53

}
}

Lines 1-16: 000 java.* 000 oracle.*x000000D0O0O0DO0OOO
DriverManager.registerDriver () 00000000000 0O0O0O0OO0O
getConnection() 000000000 DOOODODOOODDODOODOODOOOO URL
jdbc:oracle:ocig8:e0 00000000 scottd 0 OO0OO tiger OO0 O0O0OOOO
000O00ODeDOOdOODOODODODOODOODDOODDOOODOOD

Lines 18-29: java refcursorPL/SQLOOO00OODO job listingOD O OOOOODO
000000000000 D00D0O0DOjob=SALESMANO OO DOODODOOOODOODOODOO
00 0oOracleTypes.CURSORO OO O0D0OODOOODODOODDOOsetObject () OOO
0000 saLESMAN O OO OOOO0O0ODOODOODOOOOOOODODODO0OOOOOOn
0O job=SALESMANO OO OO0OODOODOODODOOOODOODOODO

Lines 30-33: JO00OO0O0O00OOOOOODOOODOOOODODOOODDOOOODODOOOODODO

Lines 40-45: java refcursor 00000000000 O0O0D0OO0OO0DOOOOODODO
ooooooooboboboboooooboobobOoboooooo
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Lines 46-53: java refcursor 00000000000 O0O0D0DOOOODODOOOOCODOO
U00jopubOO0bOO0OOO0O0OO0ODODOOOOOOOOOOOODOODODO

goooooad

OO00OJpBCOOO0OD varRRAY O OO ODOOODOOOODDOODODOOODDOOODODODO
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
ooboooooooobobo4-7900000000000D00O0O00O00O0O0O0OOO

ooooboOoodoOoboboobobooooboDboo
Demo/samples/oci8/object-samples 0000000 ArrayExample.java O DO OO
ooooogo

import java.sqgl.*; // line 1
import oracle.sql.*;

import oracle.jdbc.oracore.Util;

import oracle.jdbc.driver.*;

import java.math.BigDecimal;

public class ArrayExample
{
public static void main (String args(])
throws Exception
{
// Register the Oracle JDBC driver
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver()) ;

// Connect to the database

// You need to put your database name after the @ symbol in
// the connection URL.

//

// The sample retrieves an varray of type "NUM VARRAY" and
// materializes the object as an cbject of type ARRAY.

// A new ARRAY is then inserted into the database.

// Please replace hostname, port number and sid name with
// the appropriate values

Connection conn =
DriverManager.getConnection
("jdbc:oracle:oci8:@(description= (address= (host=hostname) (protocol=tcp) (port=port

number) ) (connect data=(sid=sid name)))", "scott", "tiger");

// It's faster when auto commit is off
conn.setlLines (false); // line 32

// Create a Statement
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Statement stmt = conn.createStatement () ; // line 35

try
stmt .execute ("DROP TABLE varray table");
stmt .execute ("DROP TYPE num varray") ;

}

catch (SQLException e)
{
// the above drop statements will throw exceptions
// if the types and tables did not exist before
} // line 47

stmt.execute ("CREATE TYPE num varray AS VARRAY (10) OF NUMBER (12, 2)");
stmt.execute ("CREATE TABLE varray table (coll num varray)'");
stmt.execute ("INSERT INTO varray table VALUES (num varray (100, 200))");

ResultSet rs = stmt.executeQuery ("SELECT * FROM varray table");
showResultSet (rs); // line 54

//now insert a new row

// create a new ARRAY cbject
int elements[] = { 300, 400, 500, 600 }; // line 59
ArrayDescriptor desc = ArrayDescriptor.createDescriptor ("NUM VARRAY", conn);
ARRAY newArray = new ARRAY (desc, conn, elements);

// line 62
PreparedStatement ps =

conn.prepareStatement ("INSERT INTO varray table VALUES (?)");

( (OraclePreparedStatement)ps) .setARRAY (1, newArray) ;

ps.execute ();

rs = stmt.executeQuery ("SELECT * FROM varray table");
showResultSet (rs);
} // line 70

public static void showResultSet (ResultSet rs) // line 72
throws SQLException

{
int line = 0;
while (rs.next())

{

line++;
System.out.println("Row " + line + " : ");
ARRAY array = ((OracleResultSet)rs).getARRAY (1) ;
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System.out.println ("Array is of type " + array.getSQLTypeName()) ;
System.out.println ("Array element is of type code

" + array.getBaseType()) ;
System.out.println ("Array is of length " + array.length());

// line 86
// get Array elements
BigDecimal[] values = (BigDecimal[]) array.getArray();
for (int i=0; i<values.length; i++)
{
BigDecimal value = valuesl[i];
System.out.println(">> index " + i + " = " + value.intValue());
}
}
}
} // line 97

Lines 1-32: OO0 java.*000 oracle.x0000000O0D0ODOODO
DriverManager.registerDriver () 00000000000 0O0O0O0OO0O
getConnection() 0000000000 OOODOOOODOODOODOO
getConnection() OOO0OOOONet8 000000000 host 0 hostname OO0 O
protocol 0 tecp D00 0Oport 0 1521 0000 sid0 orcl DO O Ouser O scott [
O0O0Opassword tigerJO0 00000 Q0O

setAutoCommit (false) OO OO AuTOCOMMITO OO OOODODOOODOOOODOOOO
J0ddd0odoopooooDooooDoDsSQLObOO0oOo0o0o00oo0oooooo
goodooooo

Lines35-47. 00000000000 O0O0DO0O00O0O0O0O0O0OO0O varray tableO0O
num varray 00000000

Lines 49-54: num varray OOJONUMBER OO0 varray 0000000001 00000
U0 varray tableO00O00O0Onum varrayOOOO00O0O00000000 200000
ooooooogobob 200000000 num_varray 000 0O showResultSet ()
ocoboooooooooooObOOoOOOOOOOOOOOODOOOODOOOODOODOOO

oo

Lines59-61: D0 DD0OO0O0O00OO0O0O0ODOOODOvarray table0O0O00D0O0O0O0O00ODO
OaARRAYO0O0O0D0OO0ODODOOODOODOODDODOODDODOODODOODOODODOOODOO
00000000000 0D0D0O000D00ONUM_ ARRAYOD DO SQLOOOODOOOOOODOO
00 createDescriptor () DO0O0O0OO0O0OO0OOO0OODOOODODOOODOOODOOOODOOO
0d0oO00bho0ooo0ooooOo0oObOOo0bOO0O0DOO0OO0ODO0oO0oDODDOOO0ODODbOOO0DO0OD
aooad
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Lines 63-70: D OOOO0ODOOO0DODOO varray_tableJO000O0O00D0ODOOOOCODOO
O000000000 oraclebPreparedStatement DO O 0OOD0ODOOOOODOODO
setARRAY () DO DOOOOODOODOO

0000000000 O00D0OD0O0OSQLseLECTHOODOOOODODOOOOODOO
showResultSet () D0 OO00000O0O0O00O0000O0O0O0O0OOOOCOOODOODOODO
oooooooooo

Lines 72-85: showResultSet () J0O0O00O0OO0OODOODOODOOOOOOODOOOOD
000000000000 00000000000000000000000 getARRAY ()
O0000D00000000 oracle.sql.ARRAYO O ODOODOODODDOOODODOOOODODO
OD0000OD oracleResultSet 00000 ODO0O0OO0O0OO0OO0OD0DARRAYOODODOODO
00000D0000Oracle0000O000ODO getSQLTypeName ()0 getBaseType () 00O
O length() OOOODOODODOSQLOOOOOOOOSQLODODODOOOOOOOOOD
O000000o0ooo0oooDoooooo

Lines 87-97: ARRAYODOOODOODODO getAarray() O00O0OO0OO0OO0OO0OOOvarrayd0O000O
O0000D00O0varray00O SQLOOOOOOO0OO0OOGgetAarray() 0000
java.math.Bigbhecimal 00 0000000000000 O0O0OOOOCOOODOODOODO
ooooooog

Oracle0 0 000O0OO0OO0OOOODOOOOO JavaO OO
gooooooOoOoOoOoOOODODOODODODOO
= SQLDataO O OO0
= CustomDatum 00000

O000O0ODOCracle0000000ODOO0OOOOOD JavaODODOOOOODOOODOOOO
ooooboooooobobOobb0OsoLubatad00 custompatumJOOO0O0O0ODO0O
0000000000 000O0000DO0000ODO0000ODO000O0OOCOracle0gnon
oooooobooooboDboDb JavadbOoboooobOobOODODbOOOOODODOD
od

SQLData 0 CustomDatum OO0 0000 JavaOOODOOODO SQLOOCOODOOOOODO
O000OO0custompatumJ 0000000000000 DOODOOOOODOODOO
custombatum O O 0OJavaOOOO0O0O0O0O0O0O00000O0O0O0OOCOOO0OOODODO
00000 SQLOO00O0OOO000O0O00DODO000DO0000OD0000DOOracle
U0o0oooboooobobDOoDbD custompatum D OO0 0000000 OO00DOODODOO
ooooooooboobob rRawddoobOOoDOODOOOODOODODO

SoLpata 00000 O0OO0ODOIDBCOODOOODODOOOODODOOOOODOOO4-630000
OSQLData OO0 O0OODOOOOOODOOOOOOO

CustomDatum JO00OO000O00OOracle 00 0000000000000 DODOOOOODO
oooooooooobobobobobobooooDog JavatdbobOoOOOO0OODOODODO
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OO0Oracle000O00D0OO JPublisher 0000000000000 O00DODODOOOCODOO
OO0JPublisher 00 O0O0O0D0DOO0O0O00ODOOO0O0O00OO CustompatumO0O0O0000000O
oooooooooo

CustomDatum D00 0000000004-68000 00 CustomDatum 00000000
000000000 0O]JPublisherD OO0 DOOODO OO O M Oracle8i JPublisher User’s
GuideDDOODODOOOOO

SQLDatad O 4

0000000000 00D0DOO000D00SQLO0ODODOO00O0ODOOJava00OOOOO
ooooooooobobobobobboooooboobobOobbooo JavabOO0OOD0ODO
0000000000 000sSQLOODbDDOOO JavaOOOODOOODOOOODODOODODO

sQLOO0O00OOOOooOooaoO

OO0O0OeMPLOYEEOODOOODOD SQLOOOOODOOOOODOOOOODOODOOOO
EmpNameO OO OO0MMOOO0O0DO0 EmpNoO O OO00OO0OO0O0O0O0 200000000000

-- SQL definition
CREATE TYPE EMPLOYEE AS OBJECT
(
EmpName VARCHAR2 (50) ,
EmpNo INTEGER,
)i

0000 JavaOOOOOO

0D0000000O0SQLO EMPLOYEED ODDOD DO DD D Java OO O EmployeeOb] O O
0000000000 Employeeobj 0000000000000 00000 EmpNamed O
0D0000000O000 EmpNo0 0000000000000 0D000000000000O
00 EmployeeObi D000 JavaD 00D JavaDO OO sQLbata 00000000000
000000get 0000000000 readSQL() 000D D writeSQL() 000D O
0D0000000000000000

import java.sql.*;
import oracle.jdbc2.*;

public class EmployeeObj implements SQLData

{

private String sql type;

public String empName;
public int empNo;

public EmployeeObj ()

{

7-20 Oracle8iJDBCOOOOOOOOOOOOOOO



Oacle D0 OOO0ODOODOODOOODODOJavabDODO

}

// line 14
public EmployeeObj (String sql type, String empName, int empNo)

this.sql type = sql type;

this.empName = empName;

this.empNo = empNo;

} // line 20

////// implements SQLData //////

// define a get method to return the SQL type of the cbject line 24
public String getSQLTypeName () throws SQLException
{
return sgl_type;
} // line 28

// define the required readSQL() method line 30
public void readSQL (SQLInput stream, String typeName)
throws SQLException

{

sqgl_type = typeName;

empName = stream.readString() ;
empNo = stream.readInt () ;
}
// define the required writeSQL() method line 39
public void writeSQL (SQLOutput stream)
throws SQLException
{
stream.writeString (empName) ;
stream.writeInt (empNo) ;

}
}

Lines1-14: 000 java.* 000 oracle.*00000000000O00000O0O0OO
JavaO OO EmployeeObj 00 O00O00sQupata 000 00000000000O00O00OO
EmployeeObj 0000000 EMPLOYEESQLO O OOOOOOOOOOOODOOOOODO
OO0EmployeeObj 00 O0SQLOODOOOODOOOOODOOOO300000000O
O00sQLOOO0O0O0O0OJavad0O0O00O0 Oracle0000000000O00O0OO SQL
O O O schema.sql_type_name0 000 JavaO O OO OO

Lines 24-28: getSqlType() OO0 O0O0O0O0O0O0O0O0O0O0C0OJavaO0OODOODODO SQLO
ooooog
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Lines 30-38: SQLpata 0000000000000 ODreadsQL() O0OO0O0OOODO
O0readsQoL() OOODOODOODODODO sorInput 0000000 0000O0O0O0OO
Oo0O0oO0oooOooosQLooooooon

Lines 39-45: SQLpata 0000000000000 0O0DwritesQL() OO0OD0O0OOOODO
O0OwritesQL () DOOO0OOD0OD0ODOO seroutput OO OOOOOOOOODOODOO
O0O0oO0ooboOoOoosQLobooooooon

ooOJavaldOOOOOOO

U000 EmployeeObj JavaU O OO OOOOOOO0OO0OODOODOODOOOOOOODOODO
ooooooooooboobboboboooboobobOobobooooobooboooboOoDboDbo
EmployeeObj DO OOOO0OOOOOODOODOOOOOOODODODOOOOOOOOO
0000 serecTO00000O0O0O0O00000O0O0O0OOOO00O0O0DOODO

ooooboOoodooOoboboobboooobooboo
Demo/samples/oci8/object-samples 000 00O OO SQLDataExample.java OO
oooooood

import java.sql.*; // line 1
import oracle.jdbc.driver.*;

import oracle.sql.*;

import java.math.BigDecimal;

import java.util.Dictionary;

public class SQlDataExample

{
public static void main(String args []) throws Exception

{

// Connect to the database
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver ());

OracleComnection conn = (OracleConnection)
DriverManager.getConnection ("jdbc:oracle:oci8:@",
"scott", "tiger"); // line 16
// in the type map, add the mapping of EMPLOYEE SQL // line 18

// type to the EmployeeCbj custom Java type
Dictionary map = comn.getTypeMap () ;

map .put ("EMPLOYEE", Class.forName ("EmployeeCbj")) ; // line 21
// Create a Statement line 23
Statement stmt = conn.createStatement () ;

try

{

stmt.execute ("drop table EMPLOYEE TABLE") ;
stmt .execute ("drop type EMPLOYEE") ;
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}

catch (SQLException e)
{

// An error is raised if the table/type does not exist. Just ignore it.

}

// Create and populate tables // line 35

stmt.execute ("CREATE TYPE EMPLOYEE AS OBJECT (EmpName VARCHAR2 (50),
EmpNo INTEGER)");

stmt.execute ("CREATE TABLE EMPLOYEE TABLE (ATTR1 EMPLOYEE)") ;

stmt.execute ("INSERT INTO EMPLOYEE TABLE VALUES (EMPLOYEE ('Susan Smith',
123))") ; // line 40

// Create a SQILData object EmployeeObj in the SCOTT schema
EmployeeCbj e = new EmployeeObj ("SCOTT.EMPLOYEE", "George Jones", 456);

// Insert the SQLData cbject into the database // line 45
PreparedStatement pstmt
= conn.prepareStatement ("INSERT INTO employee table VALUES (?)");

pstmt.setObject (1, e, OracleTypes.STRUCT) ;
pstmt . executeQuery () ;
System.out .println("insert done");

pstmt.close() ; // line 52
// Select the contents of the employee table // line 54
Statement s = conn.createStatement () ;
OracleResultSet rs = (OracleResultSet)
s.executeQuery ("SELECT * FROM employee table") ; // line 57
// print the contents of the table // line 59

while (rs.next())

{
EmployeeCbj ee = (EmployeeCbj) rs.getObject(1);
System.out.println ("EmpName: " + ee.empName + " EmpNo: " + ee.empNo) ;

} // line 64
// close the result set, statement, and connection // line 66
rs.close() ;
s.close() ;
if (comn != null)
{

conn.close() ; // line 72

}
}
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Lines 1-16: OO0 java.*000 oracle.x 000000000 ODODODO
DriverManager.registerDriver () 00000000000 0O0O0O0OO0O
getConnection() UODOOOODOOOOOOODOOODODOOODOOOOOOO URL
jdbc:oracle:oci8:e 000000000 scott0 00000 tiger 00 OOOOOO
000000eO0ODODODOOOOODODODODOOOOOOD

Lines 18-21: getTypeMap() 0000000000000 O0O0O00OOO0O0O00O0ODOO0OO
0D000000000000000 put() 00000000 0SQLEMPLOYEE DO ODODO
00000000 EmployeeObj D000 JavaD O OO D OO0

Lines 23-33: J0D0OO0O0O00O0OOOOOCOOODOOO EMPLOYEE_TABLE [0 EMPLOYEE
ooooooogd

Lines 35-40: SQLOOOOO0ODOOOODOOOOOODO

= [O000000O00000000000 eMPLOYEEODOOOOOOODO

= 100 EMPLOYEEOUOOOOODOODOODOOOOOOEMPLOYEE TABLEO O OO

= OO0O00O0000O0000

Lines 420 43: EmployeeObj 0000000 sSQLbata 0000000000 DO0O00OO0ODO
O00000D0scorTSQLOOOEMPLOYEE O OO OO George JonesOD 0O O0OODO
U004560000000000O000O000OgetConnection() 00000000O00ODO0O

goooooooooboboboobooooboobobobooboooooboooobooboD
ooooogoo

Lines 45-52: OO0 EMPLOYEED OO DOOOODOOOODODOOOODODOOOOCODOO
setObject () 00000000000 O0OOOOCOOODOODODOOOOODOODO
EMPLOYEE OO DOODODOUDO oracle.sql.STRUCTOOOODOOOOO0O0O0O0O0O0OO

Lines 54-57: EMPLOYEE TABLEOD OO OOODOOODOOOO oOracleResultSet 000
Uoooboood JavaOlODOODODOOOOODOODODO

Lines59-62: D0 ODDOOOOOOOOEMPLOYEEOOOODODOOODOOOODODOOODOD
ooooooooooboo

Lines66-72: 0000000 0OOOO0O0OOODOOOODOOOOODODO
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CustombDatum O O QO QOO

J00000custombatum 0 0 0 CustombDatumFactory 00000000 0OO0OOOO
O000000000OD Java0OOO0OODOOOOOODOCustompatumdOO000OO
JavaOUO O OO O CustomDatumFactory U0 O 0O0O0O0O0OOOOO getFactory () O
00D00OO0DO0OO0D0OJDBCODODOOODO CustombatumFactory 00O OO0 OO create()
O00000O00O0Ocustombatum 00000000000 0ODODODO JavaOOODODOO
O000O00OC0O0OJPublisher 000 O00OO0O0OOODO Custombatum OO
CustomDatumFactory 0O 0OOO0OODOODODOOOOOODODODOOOOOOOOD

00000000000 0O0O0OEeMPLOYEEDOODODOOO SQLODODOOODODOOOODOO
oooooooooobobob JavadbO0oooOoDOODOO

EMPLOYEEOOOODODOO sQLOO

OO0 SQLOODOOOEMPLOYEEOOODOOOOOOOOOOEMPLOYEEDDDOOODODODO
U000O0EmpNameO O OO OO00O00O0OEmpNoO OOOOOODOO

create type EMPLOYEE as object
(
EmpName VARCHAR2 (50) ,
EmpNo INTEGER
)i

b0 JavalO0OOOO0ODODODOJavabODODOOO
O0O0OEmployee.java 00 00000O0O0OOOOO

import java.math.BigDecimal;

import java.sql.SQLException;

import oracle.jdbc.driver.OracleConnection;
import oracle.sqgl.CustomDatum;

import oracle.sql.CustomDatumFactory;
import oracle.sqgl.Datum;

import oracle.sqgl.STRUCT;

import oracle.sqgl.StructDescriptor;

public class Employee implements CustomDatum, CustomDatumFactory // line 10

{
static final Employee employeeFactory = new Employee (null, null); //line 13
public static CustomDatumFactory getFactory()

{

return _employeeFactory;
} // line 18

/* constructor */ // line 20
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public Employee (String empName, BigDecimal empNo)
{
this.empName = empName;
this.empNo = empNo;
} // line 25

/* CustombDatum interface */ // line 27
public Datum toDatum(OracleConnection c) throws SQLException

{

StructDescriptor sd =
StructDescriptor.createDescriptor ("SCOTT.EMPLOYEE", c);

Object [] attributes = { empName, empNo };

return new STRUCT (sd, ¢, attributes) ;
} // line 36

/* CustomDatumFactory interface */ // line 38
public CustomDatum create (Datum d, int sglType) throws SQLException

{

if (d == null) return null;
System.out .println(d) ;
Object [] attributes = ((STRUCT) d).getAttributes() ;

return new Employee ((String) attributes[0],
(BigDecimal) attributes[1]);
} // line 49

/* fields */
public String empName;
public BigDecimal empNo;

}

Line10: 00000 OEmployee 000 0O CustombDatum 0 O [0 CustomDatumFactory
oooooOoboooOoooobooboboo

Lines 13-18: JPublisher O 00 Employee D 00O employeeFactory 0D O0O0O0O00O0O
OoO0o0oo0o0o00000000OgetFactory() 00O00O0O0O0O0O0O0O0O0OO Employee
O00000000000D0D0O00DOgetFactory() 0000000 Employee 00O
00000000000 00D000000000D Employee 000D O0OODDOOOODO
ooooooooo

Lines 20-25: JPublisher 0 O SQLEMPLOYEEO OO OO OO OO OO EmployeeJava OO
O00D0O0O0D0O0O0]JPublisher 0 java.lang.Stringd0 00000000
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java.math.BighDecimal U OO OOOODODO 20000000 Employee OO OO
ooooo

Lines 27-36: CustomDatumO OO0 OO0 OO tobatum() 00 00O OO EMPLOYEE SQL
0000 oracle.sql.*»0 0000000000000 Otobatum() OO0 200000
ooo

- 0ODO000O0O0OSQLOOOO0OOOO00OOOO0OOOO0O0DOOOO0OO0ODDODbOODObODO
OO0sTrUCTUOOO

- [OO0O00O00O0O0O00O000000o0ob0O0oboooOoOobOOoDbOODbObOOOO0DbOODO

tobDatum() DO STRUCTOUOODOOOOODOODOOOODOOODLOOOOOOOO STRUCT
0 oracle.sql.Datum 000000

Lines 38-49: CustomDatumFactory 0000000000000 Employee DO OO
JavaOODOODODOOOOOOOOOD create() OOOOODODODOOcreate() O
O000OO0patum 000000000 patumJ 000000 SQLOOOCOOODODODO
CustomDatum 00O OO00OOODOOOO

O0000D00OpatumOO00000000 nulO0O0O0Ocreate() 0000 nullOO0O
000000000 D0O0OEmployeeOODOOOOOOODOODODOODOOOOOOOOO
ooooooooobooobo

oodo0OJavalOOOQoOoO

OO000C]JPublisher 00000000 Employee 000000000000 OOOODO
U00O000o00booD EmployeeD0O0O0OO0OO0OO0O0O0O0O0O0O0OO0OOOOOOODODO
UooooooooobobobbbObo00n EmployeeODOOO0OOOOOODO

ooooboOooooOobobooboboooobooboo
Demo/samples/oci8/object-samples 000 00 OO CustomDatumExample.java
oooooooooboo

import java.sql.*; // line 1
import oracle.jdbc.driver.*;

import oracle.sql.*;

import java.math.BigDecimal;

public class CustomDatumExample

{

public static void main(String args []) throws Exception

{

// Connect
DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver ());
OracleConnection comn = (OracleConnection)
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DriverManager.getConnection ("jdbc:oracle:ocig8:@",

"scott", "tiger");
// Create a Statement // line 18
Statement stmt = conn.createStatement () ;
try

stmt .execute ("drop table EMPLOYEE TABLE");
stmt.execute ("drop type EMPLOYEE") ;

1
catch (SQLException e)
{
// An error is raised if the table/type does not exist. Just ignore it.
} // line 28
// Create and populate tables // line 30

stmt .execute ("CREATE TYPE EMPLOYEE AS " +

" OBJECT (EmpName VARCHAR2 (50) ,EmpNo INTEGER)") ;
stmt.execute ("CREATE TABLE EMPLOYEE TABLE (ATTR1 EMPLOYEE)") ;
stmt.execute ("INSERT INTO EMPLOYEE TABLE " +

" VALUES (EMPLOYEE('Susan Smith', 123))"); // line 35

// Create a CustomDatum object // line 37
Employee e = new Employee ("George Jones", new BigDecimal ("456")) ;

// Insert the CustomDatum object // line 40
PreparedStatement pstmt
= conn.prepareStatement ("INSERT INTO employee table VALUES (?)");

pstmt.setObject (1, e, OracleTypes.STRUCT) ;
pstmt . executeQuery () ;
System.out .println("insert done") ;

pstmt.close() ; // line 47
// Select now // line 49
Statement s = conn.createStatement () ;
OracleResultSet rs = (OracleResultSet)

s.executeQuery ("SELECT * FROM employee table");

while (rs.next()) // line 54
{
Employee ee = (Employee) rs.getCustomDatum(l, Employee.getFactory());
System.out.println ("EmpName: " + ee.empName + " EmpNo: " + ee.empNo) ;
} // line 58
rs.close() ;
s.close() ;
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if (comn != null)

conn.close() ;

}
}
}

Lines 1-16: 000 java.* 000 oracle.x0000000O0O0OOOODOO
DriverManager.registerDriver () 00000000000 O0O0O0O0OO0O
getConnection() 000000000 DOOODODOOODDODOODOODOOOO URL
jdbc:oracle:oci8:@ 00000000 systemJUOODOODOO manager 00000400
0000000 eO0OdODDOODDOOODOODOODDOODOODODO

Lines 18-28: 0000000 0OOOOOCOOODOOO EMPLOYEE TABLE J 0 EMPLOYEE
ooooooog

Lines 30-35: SQLOOOOOODOOOODOOOOOODO

= [00000000000000000 EmployeeOOOOOOOOO

= 100 EMPLOYEEOUOOOOODOODOOOOOOOOODO

= OO0O00O0000O0000

Lines 370 38: Employee 00000 0O0OcCustombatum D 00000000 O0O0O0OOO
ooooooooooboo

Lines 40-47: OO0 Employee 0O0O0OOO0OOOOOODOODODODODOOOOODODO
setObject () DO OO0 UOOOUOODODOOODLOOOOOODODOODDOODOOO
Employee 0000000 oracle.sql.STRUCT OO OOO0OODOODOODOOOOO

Lines 49-54: employee table 0000000000000 OracleResultSset 000
00000000000 getcustombatum() OODOO0ODOOOODOODODO

Lines54-58: 000000000 OOEmployee00O000ODO0OO0D0OOOODODOOODODO
ooooooooooboo

Lines58-62: 00D DOO0O0O0OOOOOOOODOOOODOOOOODOD

ooooooooooooo 7-29



obooooooooon

ooboodgooodaoan

OO0O00C0OJDBCThinOOOOOOOOOOODOOO0OOOOO0ODODOOOODDOOOOOO
OoOO00OO0OO0OO0OO0OO0OOOOOOOOODOODOODOODOODOOOAOOracle JDeveloper 0 OO0
O00000JbK112000 JpBC1.220000000000000000O00O0ODOO0ODODO
Oo0o0oo0o0o0oo0o000o0O0000000000000Netscape4xO0 00000000
od

0000000000 00D0D0O000D0OD00000D0 @M LocaldOODOORemoteD 0 OO0
oooooooooooboboboboooobobobbobooboooooboobooboboD
oooooooooooboboboboooobobobbobooboooooboobooboboD
ooo

oooooooooooboboboboooobobobbobooboooooboobooboboD

= Netscape 0O Capabilites 10 00 000000000000 00O00O00O0C0OOCO
00000000000 0DOWebOOODOOOODDOOODOD

http://developer.netscape . com/docs/manuals/signedob]j/capabilities/contents.htm

O000000000000000000000O0000O0O0O000O0O0O0O0000O0
O O Capabilities 1 0 OO0 00O Principle.classO Privilege.classl
PrivilegeManager.class OO0 PrivilegeTable.classOUOOOOO

oooooooooobobobobooobooboon

= <local database connect string>0 000000000 O0OODOODOOOOO
ooooog

O

"jdbc:oracle:thin:@myServer.us.oracle.com:1521:0rcl", "scott", "tiger"

- <select on row of local table>00000000O0O0O0OO0OOOOOOOOOO
O000 SQLseLECTOOODOODODO

O

SELECT * FROM EMP WHERE ENAME = 'Mary'
= <remote database connect string>0000000000O0OOODOOOOODOO
ooooog

a

"jdbc:oracle:thin:@yourServer.us.oracle.com:1521:0rcl", "scott","tiger"

- <select on row of remote table>U0 000000000000 OOOOOOO
O SQLserLEcTOOOOOOOO

a

SELECT * FROM EMP WHERE ENAME = 'Bob'
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O0000O00O0O0JavaawT OO OOOOOO JDBCOOODOOOODO

// Title: JDBC Test Applet // line 1
// Description:Sample JDK 1.1 Applet using the

// ORACLE JDBC Thin Driver

package JDBCApplet;

import java.awt.*; // line 6
import java.awt.event.*;
import java.applet.*;
import java.sql.*;
import borland.jbcl.control.*;
import netscape.security.*;
// line 12
public class MainApplet extends Applet {
boolean isStandalone = false;
BorderLayout borderlayoutl = new BorderLayout () ;
Panel panell = new Panel() ;
Label labelTitle = new Label() ;
Panel panel2 = new Panel();
BorderLayout borderlLayout2 = new BorderLayout () ;
TextArea txtArResults = new TextArea() ;
Button buttonl = new Button() ;
BorderLayout borderlLayout3 = new BorderLayout () ;
Panel panel3 = new Panel();
BorderLayout borderlLayout4 = new BorderLayout () ;
Label statusBarl = new Label() ;
Button button2 = new Button() ;

// Get a parameter value // line 28
public String getParameter (String key, String def) {
return isStandalone ? System.getProperty (key, def)
(getParameter (key) != null ? getParameter (key) : def);
} // line 32

// Construct the applet
public MainApplet () {

}

// Initialize the applet line 37
public void init() {
try { jbInit(); } catch (Exception e) { e.printStackTrace(); }
try
PrivilegeManager.enablePrivilege ("UniversalConnect") ;
PrivilegeManager.enablePrivilege ("UniversalListen") ;
PrivilegeManager.enablePrivilege ("UniversalAccept") ;
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} catch (Exception e) {
e.printStackTrace() ;
1
}

// Component initialization line 49
public void jbInit() throws Exceptionf
this.setBounds (new Rectangle (0, 0, 400, 400));
panell.setBackground (Color.lightGray) ;
panell.setLayout (borderLayout3) ;
this.setSize (new Dimension (372, 373));
labelTitle.setBackground (Color.lightGray) ;
labelTitle.setFont (new Font ("Dialog", 0, 12));
labelTitle.setAlignment (1) ;
labelTitle.setText ("Oracle Thin JDBC Driver Sample Applet") ;
buttonl.setLabel ("Local") ;
panel3.setBackground (Color.lightGray) ;
statusBarl .setBackground (Color.lightGray) ;
statusBarl.setText ("Ready") ;
button2.setLabel ("Remote") ;
button2.addActionListener (new MainApplet button2 actionAdapter (this)) ;
panel3.setLayout (borderLayout4) ;
buttonl.addActionListener (new MainApplet buttonl actionAdapter (this)) ;
panel2.setLayout (borderLayout?2) ;
this.setLayout (borderLayoutl) ;
this.add (panell, BorderLayout.NORTH) ;
panell.add (buttonl, BorderLayout.WEST) ;
panell.add (labelTitle, BorderLayout.CENTER) ;
panell.add (button2, BorderLayout.EAST) ;
this.add (panel2, BorderLayout.CENTER) ;
panel2.add (txtArResults, BorderLayout .CENTER) ;
this.add (panel3, BorderLayout.SOUTH) ;
panel3.add (statusBarl, BorderLayout.NORTH) ;

//Start the applet line 79
public void start() {

}

//Stop the applet
public void stop() {

}

//Destroy the applet
public void destroy() {

}
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//Get Rpplet information
public String getAppletInfo() {
return "Applet Information";

}

//Get parameter info
public Stringl] [] getParameterInfo() {
return null;

}

//Main method
static public void main(String[] args) {
MainApplet applet = new MainApplet() ;
applet.isStandalone = true;
Frame frame = new Frame() ;
frame.setTitle ("Applet Frame");
frame.add (applet, BorderLayout .CENTER) ;
applet.init() ;
applet.start() ;
frame.pack () ;
Dimension d = Toolkit.getDefaultToolkit () .getScreenSize() ;
frame.setLocation ((d.width - frame.getSize().width) / 2, (d.height -
frame.getSize() .height) / 2);
frame.setVisible (true) ;

}

void buttonl actionPerformed (ActionEvent e) {

//

// Handler for "Local" Button.

//

// Here is where we connect to local database line 121

StringBuffer b = new StringBuffer () ;

try {
DriverManager.registerDriver ( new oracle.jdbc.driver.OracleDriver ());
b.append ("DriverManager.registerDriver\r\n");
} catch (SQLException oe) {
statusBarl.setText ("registerDriver: Caught SQLException") ;
} catch (ClassNotFoundException oe) {
statusBarl.setText ("registerDriver: Caught ClassNotFoundException") ;
}

int numRows = 0;

try {
statusBarl.setText ("Executing Query on Local Database ...");
Connection conn = DriverManager.getConnection (
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"jdbc:oracle:thin:<local database connect string>");

b.append (" [DriverManager.getConnection] \r\n");
Statement stmt = conn.createStatement () ;
b.append (" [comn.createStatement] \r\n");

ResultSet rset = stmt.executeQuery ("<select on row of
local table>");

b.append (" [stmt.executeQuery] \r\n");

b.append ("SQL> <select on row of local table>\r\n\n");

b.append ("DSCr\n------=---=--—-—- oo \r\n") ;

while (rset.next ()) {
String ename = rset.getString (1) ;
b.append (ename) ;
b.append ("\r\n");
NUMROWS ++ ;
} // [end while rset.next() loop]
statusBarl.setText ("Query Done.") ;

} catch (SQLException SQLE) {
statusBarl.setText ("Caught SQLException!");
SQLE.printStackTrace() ;

} finally {
b.append ("\r\n") ;
b.append (String.valueOf (numRows) + " rows selected.\r\n");
txtArResults.setText ( b.toString ());

}

// End JDBC Code line 165

}

void button2 actionPerformed (ActionEvent e) {
//
// Handler for the "Remote" Button line 170

//

StringBuffer b = new StringBuffer () ;

try {
DriverManager.registerDriver ( new oracle.jdbc.driver.OracleDriver ());
b.append ("DriverManager.registerDriver\r\n") ;
} catch (SQLException oe) {
statusBarl.setText ("registerDriver: Caught SQLException'") ;
} catch (ClassNotFoundException oe) {
statusBarl.setText ("registerDriver: Caught ClassNotFoundException") ;
}

int numRows = 0; // line 183
try {
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statusBarl.setText ("Executing Query on Remote Database ...");

try {
PrivilegeManager .enablePrivilege ("UniversalConnect") ;
b.append ("enablePrivilege (UniversalConnect)\r\n") ;
PrivilegeManager.enablePrivilege ("Universallisten") ;
b.append ("enablePrivilege (Universallisten)\r\n") ;
PrivilegeManager .enablePrivilege ("UniversalAccept") ;
b.append ("enablePrivilege (UniversalAccept)\r\n") ;

Connection conn = DriverManager.getConnection (
"jdbc:oracle:thin:<remote database connect string>"
)i

b.append ("DriverManager.getConnection\r\n");

Statement stmt = conn.createStatement () ;
b.append ("conn.createStatement\r\n") ;
ResultSet rset = stmt.executeQuery ("<select on row

of remote table>");
b.append ("stmt.executeQuery\r\n");
b.append ("SQL> <select on row of remote table>\r\n\n") ;
b.append ("ENAME\r\n---------- \r\n") ;

while (rset.next ()) {
String ename = rset.getString (1);
b.append (ename) ;
b.append ("\r\n");
NUMROWS ++
} // lend while rset.next() loop]
statusBarl.setText ("Query Done.") ;
} catch (Exception oe) {
oe.printStackTrace() ;
}

} catch (SQLException SQLE) {
statusBarl.setText ("Caught SQLException!");
SQLE.printStackTrace() ;

} finally {
b.append ("\r\n") ;
b.append (String.valueOf (numRows) + " rows selected.\r\n") ;
txtArResults.setText ( b.toString ());

}

// End JDBC Code for Button2 line 256

}

// line 260
class MainApplet buttonl actionAdapter implements java.awt.event.Actionlistener {
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MainApplet adaptee;

MainApplet buttonl actionAdapter (MainApplet adaptee) {
this.adaptee = adaptee;

}

public void actionPerformed (ActionEvent e) {
adaptee.buttonl actionPerformed(e) ;

// line 273
class MainApplet button2 actionAdapter implements java.awt.event.Actionlistener {
MainApplet adaptee;

MainApplet button2 actionAdapter (MainApplet adaptee) {
this.adaptee = adaptee;

}

public void actionPerformed (ActionEvent e) {
adaptee.button2 actionPerformed(e) ;

}
}

Lines6-11: 0000000000 DOOOOOODO

Lines 13-26: 2000000000000 O0DOOOOODOOOOGUIODOOODOOOOOO
ooooon

Lines 37-48: 0000000 0OOOO0OOOOO0ODOOOODODODOOODODOOOOODOO

Lines49-77: 0000000 OOOOODOOOOOOODODOOODDOOOODODOOOODODO
GgulODoo0O0oooOoOoobOo@EuibDoOooooooooooooooDo

Lines 121-165: 000000000 OOODOOOODOODODODOO
DriverManager.registerDriver () 00000000000 0O0O0O0OO0O
DriverManager.getConnection() 000000000000 0O0O0O0OOOOOO
URLOOOOOOOSIDODODOODOOOOOOODOODObOOOOoOooooOg

Lines 170-183: 00 00O0OO0OODOOOODODODODO

Lines 183-256: 00 000000 O0O0DOOOO0ODOOOOODOOOOODOOODOOOODO
Oo0o0ooo0o0ooOOoO0o0oOOO00bOOO00DOOOO0OOOOoOobObOOsQLObObOOnO
ooo

Lines 260-283: 0O O0OOOODOOOO0DODOOOODODOOOOODOO
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JDBCOUOOOOOOOO sQLiuuoodaonond

ooooooooooobobobbbobo20b00b00000D000O0DbDODbO0O0O00O00OO0
0000 JjpBCOO000OO0ODOO0OO0oDOoSQLOooDoOo0ooooooooooon
O0000OD0O00O0OsSQLyO jppCcO0OO0fdOooOooOooooooooOon

ooooobooo20000000000000000getEmployeeAddress () 00
SELECTUOOOO0ODOODOOOOOOO0ODOODOODOO0O000O0O0DOOObOOO0ODOODODn
OO0 0OupdateAaddress () U0 OO0O0O0OO0OO0OO0OO0OO0ODOODOODOOOOOOODOODOO
gooooooooooooboboon

oooooooooobobobbbooobOobobOobbobOOooooon

= ObjectDemo.sqlSQLOOOODODOOOOOOOOODOOOOOOODOOODODO
ooooooooooboboboboooobooboon

= PL/SQLOOO0O0OOODODOOODO uPDATE ADDRESSOODOOOOODOOODOOOO
oooooooooboDbo

- 0000OO0OOO0OOpBCOOOOOOCODOOOOOOODODOOODDOOSQLIOOOnO
goooooooboobobobobooobonbo

= [O0O000O00O00O0000000

= updateAddress 0000000000000 00addr00000nullOO00000O
ooo

U0o0oooboooobobobOoDbO0O0O0OOobjectbemo.sqlOO00O00OOODOODODO
ooooooooooboo

O0:00000000000000JDBCO SQLIOOODOOOOODODO
oobooooooooboobobbbooooboobobOobO0obOOooooon
ooooooogd

OOooboooobooob sQLboooon

000200000000000DO0O0OO0OO0ODODODOO0OOO oObjectbemo.sgl
0000000000 Objectbemo.sql U00O0O0O0OOperson0 000000
address 0000000 person000000O00O0O0ODODODOOpersons00000OO0
0000000000 DODODDOemployeesOOODOODOODO

/*** Using cbjects in SQLJ ***/
SET ECHO ON;
/**

/*** Clean up k% [

DROP TABLE EMPLOYEES
/
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DROP TABLE PERSONS

/
DROP TYPE PERSON FORCE

/
DROP TYPE ADDRESS FORCE

/

/*** Create an address object **x/
CREATE TYPE address AS OBJECT
(

street VARCHAR (60) ,
city VARCHAR (30) ,
state CHAR(2) ,

zip code CHAR (5)

/*** Create a person object containing an embedded Address object ***/
CREATE TYPE person AS OBJECT
(
name VARCHAR (30) ,
ssn NUMBER,
addr address
)
/

/*** Create a typed table for person objects ***/
CREATE TABLE persons OF person
/

/*** Create a relational table with two columns that are REFs
to person objects, as well as a colum which is an Address object.***/

CREATE TABLE employees

( empnumber INTEGER PRIMARY KEY,
person data REF person,
manager REF person,
office addr address,
salary NUMBER
)
/
/*** insert code for UPDATE ADDRESS stored procedure here
/

/*** Now let's put in some sample data
Insert 2 objects into the persons typed table ***/
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INSERT INTO persons VALUES (
person ('Wolfgang Amadeus Mozart', 123456,
address ('Am Berg 100', 'Salzburg',6 'AU','10424')))

/

INSERT INTO persons VALUES (
person ('Ludwig van Beethoven', 234567,
address ('Rheinallee', 'Bonn', 'DE', '69234')))

/
/** Put a row in the employees table **/

INSERT INTO employees (empnumber, office addr, salary) " +
" VALUES (1001, address('500 Oracle Parkway', " +
" 'Redwood City', 'CA', '94065'), 50000)

/

/** Set the manager and person REFs for the employee **/

UPDATE employees
SET manager =
(SELECT REF (p) FROM persons p WHERE p.name = 'Wolfgang Amadeus Mozart')

/

UPDATE employees
SET person data =
(SELECT REF (p) FROM persons p WHERE p.name = 'Ludwig van Beethoven')

/

COMMIT

/
QUIT

JDBCOOOOOOODOOODODOOO

ooOjppCcodOfdOoOoOoO0OoOoOO0o0OOO00DOO0O0ODODOO0OoODOoOooDObOOn
gooooooooooboobobobooooboobobobooooobooboooobooDboD
oooooood ropoOObOOOOOOODOODOOOOOOOOOOOODOODODO
oooooooooo

import java.sql.*;
import oracle.jdbc.driver.*;

/**
This is what we have to do in JDBC
**/
public class SimpleDemoJDBC // line 7
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{

//TO DO: make a main that calls this

public Address getEmployeeAddress (int empno, Connection conn)
throws SQLException // line 13
{

Address addr;
PreparedStatement pstmt = // line 16
conn.prepareStatement ("SELECT office addr FROM employees" +
" WHERE empnumber = ?");
pstmt.setInt (1, empno);
OracleResultSet rs = (OracleResultSet)pstmt.executeQuery() ;
rs.next () ; // line 21
//TO DO: what if false (result set contains no data)?
addr = (Address)rs.getCustomDatum(1l, Address.getFactory()) ;
//TO DO: what if additional rows?

rs.close() ; // line 25
pstmt.close() ;
return addr; // line 27

public Address updateAddress (Address addr, Connection conn)
throws SQLException // line 30

OracleCallableStatement cstmt = (OracleCallableStatement)

conn.prepareCall ("{ ? = call UPDATE ADDRESS(?) }"); //line 34
cstmt . registerOutParameter (1, Address. SQL TYPECODE, Address. SQL NAME) ;
// line 36

if (addr == null) {

cstmt.setNull (2, Address. SQL TYPECODE, Address. SQL NAME) ;
} else {

cstmt . setCustomDatum(2, addr) ;

}

cstmt . executeUpdate () ; // line 43
addr = (Address)cstmt.getCustomDatum (1, Address.getFactory()) ;
cstmt.close() ; // line 45

return addr;

Line 12: getEmployeeAddress () 0 OO0 ODOOO0DOOODOOOODOODOOODO
oooooOooobooDbooo
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Lines 16-20: D0 O0ODO0OOO0ODOOemployeesODO0O0O00O0OO0O00O0OOO0DDOOOODOO
oooobooooboobobbobobOooobobobO0b0b000n setInt() OOO0OO
Oo00oO0ooo0o0ooOoboOoooOOO0oO07370000000000D0OO00O00O0O0DOO sQLOODO
ooobobooo ntoO0O0O00DO0OO0OO0O000D0O0adadr0 0000000000000
oooooooobooboobbooboooobOobOoboboooooboooboooboOoDboOoDbo
Oracle 00 000O0OOO0DOOODO

Lines 21-23: Oracle 0000000 Address 00 0000D0ODOOOO0OOOOODOO
O0Ogetcustombatum() 000000000 ODOODOOODOOOODOODODODO
O0aAddress 0000000 JPublisher 0 0000 O0O O getCustombatum() OO0 00000
0000000000000 DOD0ODO0O Address.getFactory() DUO0O0O AddressO 0
0000000000 D0ODODODOO0OO0ODODbDODbOOgetCustombatum() O DatumO O
O00000OD address 0000000 OOOOOODOO

oooooooboooobobo1l1000oOo0obobboooobOOobO0obO0b000 To noOO
ooooooooooboobobobob20b000b00000000O0Db000000OO00O0O0
ooooooooooboooboboDbo

Lines 25-27: 0000000 0ODOOO0OCOOO0DODOO0O0DODOO0O0ODDaadar00oonoO
od

Line 29: updateAddress () OO0 O0O0OO0OO0O0O00ODOO00DO Aaddress0000000DO0O
oooooooobooDbo

updateAddress () 000000000000 O0OO0OOCOOODOODOOOOOOODOODO
U00000000000DO0OUuPDATE ADDRESSUOOOO0OO0OO0OOOODOODODOO
omoboboobooooooooooooobobobbobooooobobMm

Line33-43: 00000000 0OAddress000000O00O0O UPDATE ADDRESSO OO OO
O0000ODO0O0D0OOCracle000O0O0O0DOOOO0ODOOODODDOOOOODOOODODOOO
0000000000 O000O0O00sQLObDbOoOooobOoOosQLoooooooo

UboboobbbobbDaddr0000O00OO00ODOODODOOOODOODOODO addardng
00000000000 nullO000D0000D0000D0Deadr0000O0OO0OoOoOODn
O0000OD set000000000000addr 0 nulOO00D0O0O00OO0ODO
setNull() JO0O0O0OO0OO0DOODOOOOOOODOODOODO setCustombatum() O0OOO
ooog

Line44: 000000 addr O00D0O0D0OO0ODODODOOracled00D0DO0ODODO Address0 D000
U0b0o0bb0o00obd0bOdOgetcustombatum() DOOOOOODOOODODOOOO
0000000000 Address000000O0O JPublisher 0000000 M
getCustombatum() DO OO0OO0OOOO0ODOOODOOOOOOOOOO
Address.getFactory() UO0DO0 Address U0 00000O0O0O0OO0OOOOOODOOO
J00000O0OgetCustombatum() 0 DatumO 00000000 Address 000000
ooooooogo
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Lines 45046: Oracle 000000000000 D0dadrO0O0000OOO

JobBCOOOOOOOOOOOOOO
JDBCOO0O0O0000O000000D00000000000000000000000000

= getEmployeeAddress() UUO0O updateAddress () 00000000 0O0O0O0OO0O
ooooooooooobooboo

= 0O0SQLOODOOSQLOOOO0O"+'0oo00oobooooOooon

= [OO0O0000O0O0O0O00b0000000ob0O0ob0oo0bOOobOODbObObbOOOODbODO
oooooooobooboDbo

= [OO00000O00O00000000000

= [0OO000000D0O0000000000000000000 _soL._TYPECODEUO OO
SoL NAME U O ODOOO0O00000O00O0

= null00000000000000OD0O000O00O0

= [OO0O0000O0O0O0O00b0000000ob0O0ob0oo0bOOobOODbObObbOOOODbODO
ooooogoo

JbBCOOOOOODOOOOOO

jpBCOO0O0000OOO0O0OO00DOODO0O0ODODOOO0OODOOO0DOO0O0ODDOOOD0ODO
000000000 wHEREDOODOODOODOOSELECTOODOODOOOOODOODOODO
gooooooooboooboobobooboooobobobobooboooobo1bo0o0boOoDbon
ooOoOojjpBCOOO0OOD100000000D0O0000DODOOO0OCODOODOOOOD
ooooooooboooobooboboDbo

sQLldbObobobobobboobood

ooOosQLUoOoOO0OoooO0o0ooOooooboo0ooooooOO0oDOOO0oDDo
gooooooooooboobobobooooboobobboboobooobooboobooobooDboD
od

import java.sql.*;

/**
This is what we have to do in SQLJ
**/
public class SimpleDemoSQLJ // line 6

{

//TO DO: make a main that calls this?

public Address getEmployeeAddress (int empno) // line 10
throws SQLException
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{

Address addr; // line 13
#sql { SELECT office addr INTO :addr FROM employees

WHERE empnumber = :empno };

return addr;

}

// line 18
public Address updateAddress (Address addr)
throws SQLException
{
#sql addr = { VALUES (UPDATE ADDRESS(:addr)) }; // line 23

return addr;

}
}

Line 10: getEmployeeAddress () 0 DOOODOOO0O0OO0DOOOODOODOOSQL)
000000000000 oDoOo000D00000D0000ODO00DDOO00DODODO000ODO
O00o0ooooooooooo

Lines 13-15: getEmployeeAddress () DO O00O0OODOODOODODOOOOOODODODO
0000000000000 getEmployeeAddress() 00000000 OO empnold
000000000 SQLyseELECTINTODDOODOOOOOOOOODOOOOOODOODODO
0000000000 DODDODODO0ODO AddressOO0D00D0OD0D0eadarD000OO0ODODO
empno 000 addr 00000000000 0OOOO0ODOODOOmMODOOOOOOODOO
oooooooooboobobobooooom

Line 16: getEmployeeAddress() D000 0ODaddr 00 00D00OOODOODODO

Line 19: updateAddress() OO0D0O0OOO0OOOOOOOOOOODOOOODOOOODOOO
ooooog

Lines 19-23: 000 DupdateAddress() 0O0O0OO0OOOOOOCOCOCOODOOOOO
gooooooobooboobbboboooobOobOoboboooooboooboobOOoDbOoDbo
UPDATE ADDRESS U0 0000000000000 OO0OO0DOODOOOOOOODOODOD
Oo000o0ooO00ooOOoO0o0ooOoOO00oDOO0O0OoDOOoOoOosQLubooooboooooboooon
UOO0OO0OOOUPDATE ADDRESS U O OO00O0O0O0D0O0O00O0000Oadar00OOnOODO
od

Line 24: updateAddress() 00 0000addr 000000000000

sQuL 0000000000000
SQUIO00000000000000000000000000000000000000

- 0000O0ODOOO0ODO0OO0OO0OSQUJUOoOO00DO00oDOOoOo0ooboooooboboOo
oooooooobooboboboobooobooboon
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= [0OO00000O00O0000000000

- SQLJO000_soL TyPECODED soL NaMEO DD DOOO0O00O0O0D0D00000O000O
0000000

= null000000000D00000D0O

= [OO0O0000O0O0O0O00b0000000ob0O0ob0oo0bOOobOODbObObbOOOODbODO
ooooog

= DBCOODOO0OOCOO0ODDOO0OODOOODODOOSQLODOO00DODOOO0O0OODO
od

= 0O0SQLOODOO0ODODOOOO0ODOODOOOODO
= [OO0O0000O0O0O00O0O00O00000000000

= SQUODOOO0O0O0ODOOO0O0OCOOOsELECT.INTOOODODOOOOODOOOOOOOD
oBpDCO000OO0O0DO0OO00DODOOODODODOO0ODD
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Oo00o0ooo0oOoooOooojpBCOd0DDOOoOoOoooOoO0oobooobooOn
= 0O00SQLJDBCOUOODODOOOODO

= 00000ODOOO0ODSQLOOO PL/SQLOOODO

= NLSODOOODOOOODOOOOOoOD

= 0000

ocooooooo s1



gbO0OsQLipBCOOOOOOOODO

oo sQL-dbBCcUOdlunuonooonn

03000 31000032000racle]DBCOOOOCOOOCOOOO0O0OOO JavaOODODO
O0sQLOODOOO0O0O0DOOO000OO0O00ooOobOO0ooDoOO -100 32000 Javabn
O00JavaOOO0OO0OOOO0OOO0OOO OraclesQLOOOOOOOOOOOOO 81000

oooooooooo

08100000SQLOI00O0O00DO0O000DODO0000OD0000TJavad000OOO0
OO0OOCracle]DBCOODOOOOODOOOO"ODOOOOCO "ODOODOOOODDOOODODO

O000OO00O00OSQLcEAROOOD oracle.sql.CHARO OO OOOOOODO
getCHAR() DO0O0OO0OO0OOO java.math.Bighecimal DO O OOOOODODO
getBigDhecimal () OO0OO0OO

081000sQLOODOO -JavadOOOO0OOOODO

sQLOO0O0O

gooooJavaOnQOad

CHARO NCHARO
VARCHAR20O

NVARCHAR20 LONG

oracle.sql.CHAR

java.lang.String
java.sql.Date
java.sql.Time
java.sql.Timestamp
java.lang.Byte
java.lang.Short
java.lang.Integer
java.lang.Long
java.lang.Float
java.lang.Double
java.math.BigDecimal

BYTEO SHORTO INTO LONGO FLOATO DOUBLE

DATE

oracle.sql.DATE
java.sql.Date
java.sql.Time
java.sql.Timestamp

java.lang.String

NUMBER
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081 000SsQLOOO0OD0O JavalOOOO0ODODOO (OO)
sQLOO0O0O oooooJavaOOnO

java.lang.Byte
java.lang.Short
java.lang.Integer
java.lang.Long
java.lang.Float
java.lang.Double
java.math.BigDecimal

BYTEO SHORTUO INTO LONGO FLOATO DOUBLE

RAWO LONG RAW oracle.sql.RAW
byte[]

ROWID oracle.sql. CHAR
oracle.sql. ROWID

java.lang.String

BFILE oracle.sql.BFILE
BLOB oracle.sql.BLOB
oracle.jdbc2.Blob
CLOBO NCLOB oracle.sql.CLOB
oracle.jdbc2.Clob
OBJECT oracle.sql.STRUCT
oracle.SqljData
oracle.jdbc2.Struct
REF oracle.sql.REF
oracle.jdbc2.Ref
TABLEOD O OOOO0O I oracle.sql. ARRAY
VARRAY
oraclejdbc2.Array
000000 sQLooon oracle.sql.CustomDatum O O O oracle.sql.Datum
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oag:
= UrROWIDOOOOOOOOOOOOOO

= oracle.sql.Datum 000000000 oracle.sqgl.Datum 0[O
00000O00O00O0DOoDsQLOOoOoDooDOo JavabOonooO
J0000000O0O0OUOoracle.sgl.patumd000000Q0Qgno
O000000O00O0DOoDOoOsSQLOoOoogognoJjavadnogon
oooooood

= SQLODODOO JavaOOOODODOOOODODOOOODoracle.sql
oooooooooobooboboDbo

OO0O00000O00 sSQLOOO PL/SQLOOOO

O0000D0OSQLO PL/SQLOODOOODODOOO Oracle]DBCOOOODO SQLJOOOO
O000O0O0o00ooOoOo0ooOO0O00oDOOO00D0DOOODbOs200SQLODDOOODODO
Oracle]DBCOODOOOOO0OSQLIOO0OO0OCDOOODOOOODO

082sQLO0O00O0O0O0O0O0O0OOON

sQLOO000 JbBCOOOOOOOOOOO sQLiooOooooo
BFILE oo oo
BLOB oo oo
CHAR oo oo
CLOB oo oo
DATE oo oo
NCHAR oo oo
NCHAR VARYING oo oo
NUMBER oo oo
NVARCHAR?2 oo od
RAW oo oo
REF oo oo
ROWID oo oo
UROWID oo oo
VARCHAR2 oo od
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083 ANSIODOOOOOOOOO0 SQLOOOOO0OOO0OO0O00A0

ANSIOOOOOO0O0O000 SQL

goooao JbBCOOOOOOOOOOO sQuioooooon
CHARACTER oo oo
DEC od od
DECIMAL od od
DOUBLE PRECISION od od
FLOAT od od
INT od od
INTEGER od od
NATIONAL CHARACTER oo oo
NATIONAL CHARACTER oo oo
VARYING

NATIONAL CHAR od od
NATIONAL CHAR VARYING oo oo
NCHAR od od
NCHAR VARYING od od
NUMERIC oo od
REAL od od
SMALLINT oo oo
VARCHAR od oo

08400PL/SQLODODODOOODODO Oracle]DBCOOOOOODOSQLIOOOODOOOO
O0000PL/SQLOODOOOODOOOODOOOOCODO

= 0O0oOo0Od
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byte array not long enough
can only describe a query
cannot do new defines until the current result set is closed
cannot set row prefetch to zero
char array not long enough
character set not supported
closed connection

closed LOB

closed resultset

closed statement

cursor already initialized

error in defines.isNull ()
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error in type descriptor parse

exception in OracleNumber

exhausted resultset

fail to construct descriptor

fail to convert between UTF8 and UCS2

fail to convert to internal representation
inconsistent Java and SQL object types
Internal error: attempt to access bind values beyond the batch value
Internal error: data array not allocated
Internal error: invalid index for data access
Internal error: invalid NLS Conversion ratio
invalid batch value

invalid character encountered in

invalid column name

invalid column type

invalid cursor

invalid dynamic column

invalid row prefetch

invalid stream maximum size
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malformed SQL92 string at position
missing defines

missing defines at index

missing descriptor

missing IN or OUT parameter at index:
no data read

no such element in vector

non supported character set
non-supported SQL92 token at position
numeric overflow

only one RPA message is expected

only one RXH message is expected
parameter type conflict

protocol violation

received more RXDs than expected

REF cursor is invalid

resultSet.next was not called
setAutoClose: only support auto close mode on

setReadOnly: read-only connections not supported
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setTransactionIsolation: only supports TRANSACTION_READ_UNCOMMITTED
statement timed out

statement was cancelled

stream has already been closed

sub protocol must be specified in connection URL
the LOB locator is not valid

the size is not valid

This API cannot be be used for non-UDT types
this ref is not valid

undefined type

unsupported column type

unsupported feature
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