: JDBC

° (Structured Query Language)
® IDBC
° JOBC
°
°
°
°
1996 , (JDBS , Java Database Connectivity)
SQL
(SQL, ‘ (sequel)
) JDBC
JDBC
° JDBC

NT ,



JDBC (Universality)

(stored procedure)

MM . QLI
.SQLJ http://www.sqlj.org
1998 2 JDBC 2
JDBC2 . JDBC2
(
) JDBC2
JDK
® JDBC - API”
JDBC
JDBC

JOBC




), ( Stored Procedure ,

JOBC
JOBC )

“JDBC AP Tutorial and Reference , Seth White , Maydee Fisherm Rick Cattel , graham Hamilton, and
Mark Hapner , Addision-Wesley, 1990"

JDBC
1995 SQL
3 SQL
API
3
API
: API
JDBC AP JDBC AP

( JDBC API



JOBC ODBC
(SQL , Structured Query Language) C
.JDBC  ODBC X/Open SQL
, JDBC ODBC
JDBC API JOBC .JDBC
java.sun.com/products/jdbc/drivers.html
JOBC JDBC AP
API JOBC API SQL
( ) 3
: JDBC
SQL
/JDBC
4-1
4-1JDBC

JOBC



° 1 JDOBC ODBC ODBC
JDK JDBC/ODBC

JDBC2 : ODBC
° 2 :
API
° 3
- (
3 )
° 4 JOBC
3 4
,JDBC
SQL - SQL
( JOBC SQL92 )
ODBC :
1996
ODBC

ODBC



® (ODBC void*

ODBC

JDBC
JOBC

, JOBC

(signed Java Applet ,

4-2: /

. JOBC

)RMI

42)

JHTTP



4-3

, 2
JBC
( http://java.sun.com/j2ee
)
4-3:3
(Structured Query Language)
JDOBC SQL
SQL
QL . SQL ANS| SQL92
JDOBC QL
(API) . SQL
SQL :

James Martin ~ Joe Leben  “Client/Server Database (Prentice hall,1995)"
C.J Date “A Guide to the SQL standard(Addision-Wesley,1996)

HTML
( Cye H. Waldman  http://wwwiz.com/books/



4-1: Authors

Author_ID Name URL
ARON Aronson,Larry http://...
ARPA Arpajian, Scott http://...

4-2: Books
Title I1SBN Publisher_ID URL Price
Beyond HTML 0-07-882198-3 00788 http://... 27.95
10 Minute Guideto HTML 0-78970541-9 07897 http://... 15.00

4-3: BooksAuthors

ISBN Author_ID Seg_No
1-56884454-9 TAYL 1
1-56884645-2 SMIT 1
1-56884645-2 BEBA 2
4-4: Pulishers
Publisher 1D Name URL
01262 Academic Press Www.apanet.com
18835 Coriolis www.coriolis.com

4-4 Books . 45



(joining) . Books Publisher

(Query Result) . URL

URL

4-4: HTML

4-5:

, Books

URL

. URL

“ (QBE, Query by Example)
, SQL

SELECT Books.ISBN, Books.Price, Books.Title, Books.Publisher_Id, Publisher.Name,
Publisher.URL

FROM Books, Publishers

WHERE Books.Publisher_Id = Publishers.Publisher_Id



» QL
SELECT
SELECT * FROM Books
SQL SELECT FROM . FROM
SELECT ISBN, Price, Title
FROM Books
WHERE
SELECT ISBN, Price, Title
FROM Books
WHERE Price <= 29.95
“ " . SQL = <> not
== 1=
1=
SQL
WHERE LIKE

“ (wildcard)” x 9

% . )



SELECT ISBN, Price, Title
FROM Books
WHERE Title NOT LIKE* %H_L%'

SELECT ISBN, Price, Title
FROM Books
WHERE Books.TitleLIKE* %' ' %’

SELECT * FROM Books, Publishers

WHERE ,

18 . 37 X 18

SELECT * FROM Books, Publishers
WHERE Books.Publisher_Id = Publisher.Publisher_ld

37 . Publisher

Publisher_Id
Books.Publisher_Id



SELECT Books.ISBN, Books.Price, Books.Title, Books.Publisher_Id, Publisher.Name,

Publisher.URL
FROM Books, Publishers
WHERE Books.Publisher_Id = Publishers.Publisher_Id

SQL “ (Action queries)”
$5
UPDATE Books
SET Price=Price- 5.00
WHERE Title NOT LIKE * %0HTML 3%
, SET
UPDATE
DELETE . , SQL
SQL
INSERT
INSERT INTO Books
VALUES( Beyond HTML' ;' 0-07-882198-3 ,* 00788 ,' ‘' ,27.95)
INSERT
SQL
QL . CREATE TABLE

CREATE TABLE Books
(Title CHAR(60) ,

HTML3

QL



ISBN CHAR(13),
Publisher_Ild CHAR(5)
URL CHAR(80);

Price DECIMAL( 6,2)

(Binary large object)

(character large object)

45 QL
4-5: SQL
INTEGER INT 32
SMALLINT 16
NUMERIC(m,n)
DECIMAL(m,n)
DEC(m,n)
FLOAT(n) n
REAL 32
DOUBLE 62
CHARACTER n
CHAR
VARCHAR(n)
BOOLEAN
DATE
TIME
TIMESTAMP
BLOB
CLOB
, (keys)

JDBC

(Constraints)
CRATE TABLE



CD-ROM

JDOBC
. JDBC
COREJAVA
JOBC
ODBC
ODBC ( ) ( )
ODBC JDBC-ODBC
JDBC/ODBC
FH+
JOBC2
ODBC
JDOBC
® IDBC/ODBC NT
QL
® IDBC/ODBC 95
° 98

JDOBC

. JDBC

JDBC-

CD-ROM



JDBC20

JDBC2.0
JDBC2.0
JDBC2.0
JOBC )
ODBC
ODBC
JOBC SQL
BDE ODBC
, OoDBC )
, ODBC , ODBC-to-JDBC
SQL Arthur Knowles “
(sams , 1996)"

CD-ROM



JDBC

JDBC
JOBC
. JDBC java.sql
URL
ODBC
, JDBC URL
jdbc:odbc:COREJAVA
jdbc:pointbase:CATS
JDBC/ODBC COREJAVA ODBC
jdbc:subprotocol name: other_stuff
(subprotocol)  JDBC
other_stuff
other_stuff URL

“Il : / / ”



jdbc:odbc://whitehouse.gov:5000/Cat; PWD=Hillary

PWD “Hillary” obBC whitehouse.org
5000 Cat

DriverManager

jdbc.drivers . ,

jdbc.drivers=com.pointbase.jdbc.jdbcDriver:com.foo.aDriver

jdbc.drivers

. MakeDB MakeDB.properties
URL, ,

java—classpath classpath —Djdbc.drivers=drivers MakeDB

com.pointbase.jdbc.jdbcDriver JDBC/ODBC
sun.jdbc.odbc.JdbcOdbcDriver

JDBC/ODBC



Class.forName(* com.pointbase.jdbc.jdbcDriver”);

/I force registration of driver

String url =* jdbc:pointbase: COREJAVA™ ;
String user = “ Cay”;
String password = “wombat”;

Connection con = DriverManager.getConnection(url, user, passwd);

URL

URL,

jdbc.drivers.com.pointbase.jdbc.jdbcDriver:com.foo.aDriver
jdbc.url=jdbc:pointbase: COREJAVA
jdbc.username=Cay

jdbc.password=wombat

Properties props = new Properties();
FilelnputStream in = new FilelnputStream(fileName);



props.load(in);

String drivers = props.getProperty(*jdbc.drivers');
if (drivers!=null)
System.setProperty (“jdbc.drivers’, drivers);
String url = props.getProperty("jdbc.url™);
String username = props.getProperty('jdbc.username™);
String password = props.getProperty(*jdbc.password");
return DriverManager.getConnection(url, username, password);

System.setProperties(props); // we do not do that

jdbc.drivers
getConnection Connection
(commit) (Rollback) Connection
: JDBC JOBC
. DriverManager.setL ogWriter PrinterWriter
JOBC
JDBC2
(INDI)

Context jndiContext =.. . . ;
DataSource source = (DataSource)jndiContext.lookup(* jdbc/corgjava’ );

Connection con = source.getConnection(username,password);

DriverManager

JINDI . JDOBC



. DataSource javax.sql

JDOBC

JDOBC

SQL Statement

DriverManager.getConnection Connection (statement)

Statement stmt = con.createStatement();

String command = “ UPDATE Books*
+“ SET Price = Price— 5.00”
+“WHERE Title NOT LIKE * %HTML 3%’ “;

, Statement executeUpdate
stmt.executeUpdate(command);
INSERT,DELETE,UPDATE CREATE TABLE , DROP TABLE
SELECT
executeUpdate . SELECT
executeUpdate SQL . ,

executeUpdate $5



SQL Statement execute

executeUpdate
executeQuery
Books,
Authors Books-Author
SQL
, Connection getAutoCommit
con.setAutoCommit(false);

Statement stimt = con.createStatement();



executeUpdate
stme.executeUpdate(commandl);

stme.executeUpdate(command?2);
stme.executelU pdate(command3);

commit

con.commit();

con.rollback();

SQL Exception -
JDBC
Statement
SQL Statement executeQuery
Statement
, . executeQuery
ResultSet

ResultSet rs = stmt.executeQuery(“ SELECT * FROM Books”);

while(rs.next())
{



ResultSet 2 Iterator Enumeration
next
string isbn = rs.getString(1);
float price = rs.getDouble(* Price™);
getString getDouble
, Is.getString(1)
( , 1 )
1
, rs.getDouble(“ Price”)  Price
get
, rs.getString(“ Price”)
QL QL



4-6

4-6: SQL
SQL
INTEGER INT int
SMALLINT short
NUMERIC(m,n) , DECIMAL (m,n), DEC(m,n) java.sgl.Numeric
FLOAT(n) double
REAL float
DOUBLE double
CHARACTER(n), CHAR(n) String
VARCHAR(N) String
BOOLEAN boolean
DATE javasql.Date
TIME javasql.Time
TIMESTAMP java.sgl.Timestamp
BLOB javasql.BLOB
CLOB javasql.CLOB
ARRAY javasgl.Array
QL (JDBC2)
(large object) . SQL BLOB
CLOB . getBlob  getClob Balb Clob
SQLATrray , Student ARRAY OF INTEGER
Scores . getArray javasgl.Array
S 1 javalang.reflect.Array
java.sql.Array
: BLOB,CLOB,ARRAY SQL3 . BLOB CLOB



JDBC2 . ARRAY JDBC2

blob array

. JDBC2

blob  array,

javasgl.DriverManager

®  static Connection getConnection(String url, String user, String password)

Connection

url URL

user ID

password

java.sgl.Connection

®  Statement createStatement()
QL

® voidclos()

® void setAutoCommit(Boolean b)

®  boolean getAutoCommit()

true



void commit()

void rollback()

interface java.sgl.Statement

®  ResultSet executeQuery(String sql)
QL ResultSet
sql QL
® int executeUpdate(String sql)
SQL INSERT , UPDATE DELETE
Definition Language)
sql QL
® void cancel()
JOBC
javasgl.ResultSet
®  boolean next()
(false)
® XXX getXXX(int columnNumber)
® XXX getXXX(String columnName)
(XXX int, double, String, Date )
s c
® int findColumn(String columnName)
® void close()

JOBC

DDL (Data



javasgl. SQL Exception
JDBC

®  String getSQL State()

XOPEN SQL State

® int getErrorCode()

®  SQLException getNextException()

(chained)

JDOBC

ROM

» QL

CD-



) SQL JDOBC

Publ i sher _Id char(5), Name char(30), URL char (80)

'01262', 'Acadenmic Press', ‘wmv apnet.com
'18835', 'Coriolis', '"ww.coriolis.com'
MakeDB CREATE TABLE

CREATETABLE Publ i sher (Publisher_Id char(5), Name char(30),
URL char (80) )

INSERT
INSERT INTO Publ i sher VALUES(' 01262' ,‘ Acadeni ¢ Press',

“www. apnet . com )

javaMajeDB Books
javaMajeDB Authors
javaMajeDB Publishers
javaMajeDB BooksAuthors

MakeDB.properties

jdbc. drivers=com poi nt base. j dbc. j dbcDri ver
jdbc. url =j dbc: poi nt base: cor ej ava
j dbc. user name=PUBLI C



j dbc. passwor d=PUBLI C

java—classpath path MakeDB tableName

MakDB
1 . getConnection MakeDB.Properties
jdbc.drivers
jdbc.drivers
getConnection jdbc.uril.
jdbc.username,jdbc.password
2. dat .( , Books
Books.dat )
3. , CREATE TABLE

String line = in.readLine();
String command = “CREATETABLE’ +tablename + “(* + line + *“)";
Stmt.executeU pdate(command);

executeQuery executeUpdate

4. , INSERT

command = "INSERT INTO" + tableName
+ "VALUES(" +line+")";
stmt.executeUpdate(command);



5. , showTable SELECT * FROM Name

ResultSetMetaData getColumnCount

41

4-1: MakeDB.java

i mport java.net.*;
i nport java.sql.*;
i mport java.io.*;

i mport java.util.*;

cl ass MakeDB
{ public static void main (String args[])
{ try
{ Connection con = get Connection();
Statenent stnt = con.createStatenent();

String tabl eNane = ""

if (args.length > 0)
t abl eNanme = args[ 0] ;

el se

{ Systemout.println("Usage: MakeDB Tabl eNane");
Systemexit(0);

}

Buf f er edReader i n = new Buf f er edReader (new
Fi | eReader (tabl eNane + ".dat"));

createTabl e(tabl eName, in, stnt);
showTabl e(t abl eNare, stnt);

in.close();
stnt. cl ose();
con. cl ose();
}
catch (SQ.Exception ex)
{ Systemout.println ("SQ.Exception:");
while (ex !'= null)
{ Systemout.println ("SQ.State:
+ ex.getSQState());
Systemout. println ("Mssage:
+ ex. get Message());
Systemout. println ("Vendor:
+ ex. get Error Code());
ex = ex. get Next Exception();
Systemout.println ("");



}
catch (1 OException ex)

{ Systemout.println("Exception: " + ex);
ex.printStackTrace ();
}
}

public static Connection getConnection()
throws SQLException, | COException

{ Properties props = new Properties();
String fileName = "MakeDB. properties";
FilelnputStreamin = new Fil el nput Strean(fil eNane);
props. | oad(in);

String drivers = props. getProperty("jdbc.drivers");
if (drivers !'= null)

System set Property("jdbc.drivers", drivers);
String url = props.getProperty("jdbc.url");
String username = props. getProperty("jdbc.usernane");
String password = props. getProperty("jdbc. password");

return
Dri ver Manager . get Connecti on(url, usernane, password);

}

public static void createTabl e(String tabl eNane,
Buf f eredReader in, Statenent stnt)
throws SQLException, | OException
{ String line = in.readLine();
String command = "CREATE TABLE " + tabl eNane
+"(" +1line +")";
st nt . execut eUpdat e( conmand) ;

while ((line = in.readLine()) != null)
{ comand = "I NSERT I NTO " + tabl eNare
+ " VALUES (" + line + ")";
st nt . execut eUpdat e( conmand) ;

}

public static void showTabl e(String tabl eNane,
Statenent stnt) throws SQLException
{ String query = "SELECT * FROM" + tabl eNan®;
Resul t Set rs = stnt.executeQery(query);
Resul t Set MetaData rsnd = rs. get Met aDat a() ;
int col umCount = rsnd. get Col umCount () ;
while (rs.next())
{ for (int i =1; i <= columCount; i++)
{ if (i >1) Systemout.print(", ");
Systemout.print(rs.getString(i));

}
Systemout. println();

}

rs.close();



(JDBC2)

JDBC2
INSERT,UPDATE,DELETE CREATE TABLE DROP TABLE
SELECT
SELECT
, Statement
Statement stmt = con.createStatement();
, executeUpdate addBatch

String line = in.readLine();
String command = “CREATETABLE" +tablename +“(* + line + *“)”;
Stmt.addBatch(command);

while ((line=in.readLine()) != null)
{ command = "INSERT INTO" + tableName
+ "VALUES(" +line+")";

stmt.addBatch(command);
}
int[] counts = stmt.executeBatch();
executeBatch
executeUpdate .,
) executeBatch (CREATE TABLE 0
) 0 . ( INSERT

)1



boolean autoCommit = con.getAutoCommit();
con.setAutoCommit(flase);

Statement stmt = con.getStatement();
/' keep calling stmt.addBatch(. .);
stmt.executeBatchch();
stmt.commit()

con.setAutoCommit(autoCommit);

java.sgl.Statement
® void addBatch(String command)

(JDBC2)
® int[] executeBatch()
(JDBC2)
, COREJAVA
, COREJAVA
4-6
4-6: QueryDB
“Any” . Query

“Change prices’



- (prepared

statement).

.SQL

SELECT Books.price,, Books.Title

FROM  Books, Publisher

WHERE Books.Publisher_Id = Publishers.Publisher_Id
AND Publishers.Name =

String publisherQuery =
“SELECT Books.Price , Books.Title “ +
“FROM Books, Publisher “ +
“WHERE Books.Publisher_ld = Publishers.Publisher_Is* +
“AND PublishersName= 7'
PreparedStatement publisherQueryStmt
= con.prepareStatement(publisherQuery);




set

result

ResultSet get

set

publisherQueryStmt.setString(1, publisher);

set

set

ResultSet rs = publisherQueryStmt.executeQuery();

result.setText(“ “);
while(rs.next())
result.appendText(rs.getString(1) +* | “
rs.getstring(2) +“\n");
rs.close();

4-7 .

+

47




any any

any specified
specified any
specified specified
UPDATE . ,
UPDATE
executeQuery executeUpdate
executeUpdate

String updateStatement = “UPDATE Books...”
int r = stmt.executeUpdate(updateStatement);

result.setText(r + “ records updates’);

1 (grid bag)
9 )
2.
3. “Query” ,
(null)
, BooksAuthors
, ISBN 56-604288-7 HARR KIDD

. BooksAuthors

1-56-604288-7 | HARR | 1
1-56-604288-7 | KIDD | 2



Books BooksAuthors

M.)
, Authors
SELECT Books.Price, Books.Title
FROM Books, Publishers, BooksAuthors, Authors
WHERE Books.Publisher_Id = Publishers.Publisger_Id
AND Publishers.Name=?
AND Books.ISBN = BooksAythors.ISBN
AND BooksAuthors.Author = Authors.Author
AND Authors.Name=?
4,
“Change price”
UPDATE WHERE
UPDATE Books
SET Price.Publisher_Id=
( SELECT Publisher_Id
FROM Publishers
WHERE Name = publisher name )
SQL
6.

dispose



class QueryDB extends Frame
{ QueryDB()
{ con = DriverManager.getConnection(url, user, password);

stmt = con.createStatement();

}

void dispose()

{ stmt.close();
con.close();

}

Connection con;

Statement stmt;

4-2

4-2: QueryDB.java

i nport java.net.*;

i mport java.sql.*;

i mport java.aw.*;

i nport java.aw.event.*;
i mport java.io.*;

i mport java.util.*;

i nport j avax.sw ng. *;

public class QueryDB
{ public static void main(String[] args)
{ JFrane frame = new QueryDBFrane();
frame. show);
}
}

cl ass QueryDBFrane extends JFrame
i mpl ement s Acti onLi st ener
{ public QueryDBFrane()
{ setTitle("QeryDB");
set Si ze(400, 300);
addW ndowLi st ener (new W ndowAdapt er ()
{ public void w ndowd osi ng( WndowEvent e)
{ Systemexit(0);



}
} )

get Cont ent Pane() . set Layout (new & i dBagLayout ());
G i dBagConstrai nts gbc = new Gi dBagConstraints();

aut hors = new JConboBox() ;
aut hor s. set Edi t abl e(fal se);
aut hors. addl ten{ " Any") ;

publ i shers = new JConboBox();
publ i shers. set Edi t abl e(f al se);
publishers. addl ten{"Any");

result = new JText Area(4, 50);
resul t.set Editabl e(fal se);

pri ceChange = new JText Fi el d( 8);
pri ceChange. set Text ("-5.00");

try
{ con = get Connection();
stnmt = con.createStatenent();

String query = "SELECT Nane FROM Aut hors";
Resul t Set rs = stnt.executeQuery(query);
while (rs.next())

authors. addl ten{rs.getString(1));

query = "SELECT Nanme FROM Publishers";
rs = stnt.executeQery(query);
while (rs.next())
publishers. addlten{rs.getString(1));
}
cat ch(Exception e)
{ result.setText("Error " + e);

}

gbc.fill = GidBagConstrai nts. NONE;
gbc. wei ght x = 100;

gbc. wei ghty = 100;

add(aut hors, gbc, 0, 0, 2, 1);

add( publ i shers, gbc, 2, 0, 2, 1);

gbc.fill = GidBagConstraints. NONE;

JButton queryButton = new JButton("Query");
quer yBut t on. addAct i onLi st ener (thi s);
add(queryButton, gbc, 0, 1, 1, 1);

JButton changeButton = new JButton("Change prices");
changeBut t on. addAct i onLi st ener (thi s);
add(changeButton, gbc, 2, 1, 1, 1);

gbc.fill = GidBagConstrai nts. HORI ZONTAL;
add(pri ceChange, gbc, 3, 1, 1, 1);

gbc.fill = GidBagConstraints. BOTH;



add(result, gbc, 0, 2, 4, 1);
}

public static Connection get Connection()
throws SQLException, | OException

{ Properties props = new Properties();
String fileNanme = "QueryDB. properties";
FilelnputStreamin = new Fil el nput Strean(fil eName);
props. | oad(in);

String drivers = props. getProperty("jdbc.drivers");
if (drivers !'= null)

System set Property("jdbc.drivers", drivers);
String url = props.getProperty("jdbc.url");
String usernane = props. getProperty("jdbc. usernane");
String password = props. getProperty("jdbc. password");

return
Dri ver Manager . get Connecti on(url, usernane, password);

}

private void add(Conponent c, &GidBagConstraints gbc,
int x, inty, int w, int h)
{ gbc.gridx = x;
gbhc.gridy =vy;
gbc.gridwidth = w
gbc. gri dhei ght = h;
get Cont ent Pane() . add(c, ghc);
}

public void actionPerformed(ActionEvent evt)
{ String arg = evt. getActi onConmand() ;
if (arg.equal s("Qery"))
{ ResultSet rs = null;
try
{ String author
= (String)authors. get Sel ectedlten();
String publisher
= (String)publishers. getSelectedltem();
i f (!author.equal s("Any")
&& ! publ i sher. equal s("Any"))
{ if (authorPublisherQeryStnt == null)
{ String authorPublisherQery =
"SELECT Books. Price, Books.Title " +
"FROM Books, BooksAuthors, Authors, Publishers " +
"WHERE Aut hors. Aut hor _I d = BooksAut hors. Author_Id AND " +
"BooksAut hors. | SBN = Books. | SBN AND " +
"Books. Publ i sher | d = Publishers.Publisher Id AND " +
"Aut hors. Name = ? AND " +
"Publ i shers. Nane = ?";
aut hor Publ i sher Quer ySt nt

= con. prepar eSt at enrent (aut hor Publ i sher Query);

}
aut hor Publ i sher QueryStnt.set String(1l, author);

aut hor Publ i sher QueryStnt. set String(2,
publ i sher);
rs = aut hor Publ i sher QuerySt nt. execut eQuery();



else if (lauthor.equal s("Any")
&& publ i sher. equal s("Any"))
{ if (authorQueryStnt == null)
{ String authorQery =
"SELECT Books. Price, Books.Title " +
"FROM Books, BooksAuthors, Authors " +
"WHERE Aut hors. Aut hor _I d = BooksAut hors. Author_Id AND " +
"BooksAut hors. | SBN = Books. | SBN AND " +
"Aut hors. Nane = ?";
aut hor Quer ySt mt
= con. pr epar eSt at enent (aut hor Query);
}
aut hor QueryStnt.setString(1l, author);
rs = aut hor QuerySt nt. execut eQuery();
}
el se if (author.equal s("Any")
&& ! publ i sher. equal s("Any"))
{ if (publisherQueryStnt == null)
{ String publisherQuery =
"SELECT Books. Price, Books.Title " +
"FROM Books, Publishers " +
"WHERE Books. Publ i sher_Id = Publishers. Publisher_Id AND " +
"Publ i shers. Nane = ?";
publ i sher Quer ySt nt
= con. prepar eSt at ement ( publ i sher Query);

}
publ i sher QueryStnt.setString(1l, publisher);
rs = publisherQeryStnt. executeQuery();
}
el se
{ if (allQeryStm == null)
{ String all Query =
"SELECT Books. Price, Books.Title FROM Books";
al | QuerySt nt
= con. prepar eSt at enent (al | Query);

}
rs = all QuerySt nt. executeQuery();
}

result.setText("");
while (rs.next())
resul t.append(rs.getString(1l)
+" | " +rs.getString(2) + "\n");
rs.close();
}
cat ch(Exception e)
{ result.setText("Error " + e);
}
}
else if (arg.equal s("Change prices"))
{ String publisher
= (String)publishers. getSelectedlten();
if (publisher.equal s("Any"))
resul t. set Text
("l amsorry, but | cannot do that.");
el se

try
{ String updateStatenent =



"UPDATE Books " +

"SET Price = Price + " + priceChange. get Text() +

" WHERE Books. Publ i sher _Id

'+

" (SELECT Publisher_ld FROM Publ i shers WHERE Narme = '" +

publisher + "")"

int r = stnt.execut eUpdat e(updat eSt at enent) ;
result.setText(r + " records updated.");

}

cat ch( Excepti on e)

{ result.setText("Error " + e);

}
}

public void dispose()
{ try
{ stmt.close();
con. cl ose();

}

cat ch(SQ.Exception e) {}

}

private JComboBox aut hors;

private JComboBox publishers;
private JTextField priceChange;

private JTextArea result;
private Connection con;

private Statenment stnt;

private PreparedStatenent
private PreparedStatenent
private PreparedStatenent
private PreparedStatenent

java.sgl.Connection

aut hor QueryStnt;

aut hor Publ i sher QuerySt nt ;
publ i sher QuerySt nt ;

all QueryStnt;

® PreparedStatement prepareStatement(String sql)

QL

java.sgl.PreparedStatement

® void setXXX(int n, XXX x)
(XXX int, double, String, Data
X n

® void clearParameters()

®  ResultSet executeQuery()
QL

?

PreparedStatement

ResultSet




® int executeUpdate()
PrepareStatement SQL INSERT, UPDATE DELETE
DLL 0

JDOBC

4-7

“ Next”

4-7: ViewDB

JOBC



DatabaseM etaData

DatabaseM etaData md = con.getM etaData();

QL
DatabaseM etaData 100

md.supportsCatal ogsl nPrivilegeDefinitions()

md.nullPlusNonNull1sNull()

ResultSet rs = md.getTables( null, null, null, new String[1{ “TABLE" } )

API )

( : API
, r's,getString(3)

while (rs.next())
tableNames.addItem(rs.getString(3));
rs.close();




ResultSet rs = stmt.executeQuery(* SELECT * FROM “ + tableName);
ResultSetM etaData rsmd = rs.getM etaData();
for(int1 = 1; int <= rsmd.getColumnCount(); i++)
{ String columnName = rsmd.getColumnL abel (i);
int columnWidth = rsmd.getColumnDisplaySize(i);
Label | = new Label(columnName);
TextField tf = new TexfField(columnWidth);

“ Next”

pack

, showNextRow

4, showNextRow

4-3

4-3: ViewDB.java

“ Next”

i nport java.net.*;

i mport java.sql.*;

i mport java.awt.*;

i nport java.aw.event.*;
import java.io.*;

i mport java.util.*;

i nport j avax.sw ng. *;



public class ViewDB
{ public static void main(String[] args)
{ JFrane frane = new Vi ewDBFrane();
frame. show);
}
}

cl ass Vi ewDBFr ane extends JFrame
i mpl ement s Acti onLi st ener
{ public ViewDBFrane()
{ setTitle("ViewDB");
set Si ze(300, 200);
addW ndowLi st ener (new W ndowAdapt er ()
{ public void w ndowd osi ng( W ndowEvent e)
{ Systemexit(0);
}
P

Cont ai ner cont ent Pane = get Cont ent Pane() ;

t abl eNames = new JConboBox();
t abl eNares. addAct i onLi st ener (this);

dat aPanel = new JPanel ();
cont ent Pane. add( dat aPanel , "Center");

next Button = new JButton("Next");
next But t on. addAct i onLi st ener (this);
JPanel p = new JPanel ();

p. add( next Button);

cont ent Pane. add(p, "South");

fields = new ArrayList();

try
{ con = get Connection();
stnt = con. createStatenent();
md = con. get Met abDat a() ;
Resul t Set nrs = nd. get Tabl es(null, null, null,
new String[] { "TABLE" });
while (nrs.next())
t abl eNanmes. addl ten{nrs. getString(3));
nrs. close();
}
cat ch(Exception e)
{ JOptionPane. showMessageDi al og(this, e);

}

cont ent Pane. add(t abl eNanes, "North");

}

public static Connection get Connection()
throws SQ.Exception, |CException
{ Properties props = new Properties();
String fileName = "Vi ewDB. properties";
Fil el nput Streamin = new Fil el nput Strean(fil eNane);
props. | oad(in);



String drivers = props.getProperty("jdbc.drivers");
if (drivers != null)

System set Property("jdbc.drivers", drivers);
String url = props. getProperty("jdbc.url");
String usernane = props. getProperty("jdbc. usernane");
String password = props. getProperty("jdbc. password");

return
Dri ver Manager . get Connecti on(url, username, password);

}

private void add(Contai ner p, Conponent c,
GidBagConstraints gbc, int x, int y, int w, int h)
{ gbc.gridx = x;
gbc.gridy =vy;
gbhc.gridwidth = w,
gbc. gri dhei ght = h;
p.add(c, gbc);
}

public void actionPerformed(ActionEvent evt)
{ if (evt.getSource() == nextButton)
{ showNext Row();
}
else if (evt.getSource() == tabl eNanes)
{ renove(dataPanel);
dat aPanel = new JPanel ();
fields.clear();
dat aPanel . set Layout (new G'i dBagLayout ());
GidBagConstraints gbc = new Gi dBagConstrai nts();
gbc. wei ghty = 100;

try
{ String tabl eNare
= (String)tabl eNanes. get Sel ectedltemn();
if (rs!=null) rs.close();
rs = stnt.executeQuery("SELECT * FROM "
+ t abl eNane) ;
Resul t Set Met aData rsnd = rs. get Met aDat a() ;
for (int i =1; i <= rsnd. get Col umCount(); i++)
{ String col umNane = rsnd. get Col unmLabel (i);
int columwWdth = rsnd. get Col umbDi spl aySi ze(i);
JTextField tb = new JText Fi el d( col umW dt h) ;
fields.add(tb);

gbc. wei ghtx = 0;
gbc. anchor = Gi dBagConstrai nts. EAST;

gbc.fill = GidBagConstrai nts. NONE;
add( dat aPanel , new JLabel (col umNane),
gbc, 0, i - 1, 1, 1);

gbc. wei ght x = 100;

gbc. anchor = Gi dBagConstr ai nts. WEST;
gbc.fill = GidBagConstraints. HORI ZONTAL;
add(dat aPanel, tb, gbc, 1, i - 1, 1, 1);



cat ch( Exception e)

{ JOptionPane. showMessageDi al og(this, e);
}

get Cont ent Pane() . add( dat aPanel , "Center");
doLayout () ;

pack();
showNext Row( ) ;
}
}
public void showNext Row )
{ if (rs = null) return;
{ try
{ if (rs.next())
{ for (int i =1; i <= fields.size(); i++)

{ String field =rs.getString(i);
JTextField tb
= (JTextField)fields.get(i - 1);
th.setText(field);

}
}
el se
{ rs.close();
rs = null;
}

}
cat ch(Exception e)

{ Systemout.printin("Error " + e);

}
}
}

private JButton nextButton;
private JPanel dataPanel;
private JConboBox tabl eNanes;
private ArraylList fields;

private Connection con;
private Statement stnt;
private DatabaseMet aData nd;
private ResultSet rs;

java.sgl.Connection

® DatabaseMetaData getMetaData()
DatabaseM etaData

java.sgl.DatabaseM etaData
® ResultSet getTables(String catalog, String schemaPattern, String tableNamePattern, String typed[])



wn

catalog schema

null

types
“TABLE", “VIEW”, “SYSTEM TABLE’, “GLOBAL TEMPORARY”, “LOCAL TEMPORARY",
“ALIAS’,“SYNONYM”. types null

, 4-8

String

4-8
1 TABLE_CAT ( null )
2 TABLE_SCHEM ( null )
3 TABLE_NAME
4 TABLE TYPE
5 REMARKS

javasgl.ResultSet
® resultSetMetaData getM etaData()
ResultSet

java.sgl.ResultSetM ataData
® int getColumnCount()
ResultSet

® int getColumnDisplaySize(int column)

colum

®  String getColumnL abel (int colum)




colum

®  String getColumnName(int column)

colum
JDBC2 ResultSet . ResultSet
next
( 47 )
, . JOBC1 previous

. JDBC2

.JDBC1 UPDATE .JDBC2
. JDBC2

JDBC API Tutorial and Reference , Seth White, Maydene Fisher, Rick Cattell,
Addison-Wesley, 1999

(JDBC2)

Statement

Statement stmt = con.createStatement(type, concurrency);




(Prepared statement)

PreparedStatement stmt = con.prepareStatement(command , type, concurrency);

type concurrency 49 4-10

ResultSet. TYPE_FORWARD_ONLY.

A
ResultSet. TYPE_SCROLL_INSENTIVE

Statement stmt
= con.createStatement(ResultSet. TYPE_SCROLL_INSENTIVE,
ResultSet. CONCUR_READ_ONLY);

4-9; ResultSet type

TYPE_FORWARD_ONLY
TYPE _SCROLL_INSENTIVE

TYPE_SCROLL_SENSITIVE

4-10: ResultSet concurrency

CONCUR _READ_ONLY




CONCUR_UPDATABLE

ResultSet rs = stmt.executeQuery(query);

(cursor)

.( DatabaseMetaData supportsResultSetType
supportsResultSetConcurrency type
concurrency )

( , ) , executeQuery
ResultSet (warning)
Connection getWarning
ResultSet getType
getConcurrency
previous
SQL Exception
: JDBC1 Connection
Statement createStatement(int type, int concurrency);
JOBC2 JOBC1
JOBC2

if(rs.previous()) . . .




flase

rs.relative(n);

, false

rs.absolute(n);

int n = rs.getRow();

first
|ast
beforeFirst

true

true




afterL ast

isFirst
isLast
isBeforeFirst
isAfterLast
ViewDB
“Previous”
public void showPreviousRow()
{
if(rs.previous())
{ for(int i=1; i <= fields.size(); i++)
{ String field = rs.getString(i);
JTextField tf = (JtextField)fields.get(i — 1);
Tf.setText(field);
}
}
}
next previous 43
showNextMethod (

)

(JDBC2)




Statement stmt
= con.createStatement(ResultSet. TY PE_SCROLL_INSENSITIVE,
ResultSet. CONCUR_UPDATABLE);

, executeQuery
(Primary key)
ResultSet
getConcurrency
UPDATE

String query = *“ SELECT * FROM Books” ;
ResultSet rs = stmt.executeQuery(query);
while(rs.next())

{ if(..)
{ double increase=...
double price = rs.getDouble(* Price”);
rs.updateDouble(* Price” , price + increase);
rs.updateRow);
}
}
updateDouble, updateString QL

updatexX xx . getXxx




updatexX xx
updateRow
cancel RowUpdates
moveT ol nsertRow
insertRow
, moveToCurrentRow

rs.moveTolnsertRow();
rs.updateString(* Title” , title);
rs.updateString(* ISBN” , isbn);
rs.updateString(“ Publisher_Id” , pubid);
rs.updateString(* URL" , url);
rs.updateString(“ Price” , price);
rs.insertRow();

rs.moveToCurrentRow();

rs.deleteRow();

updateX xx

updateRow

(insert row)

. UpdateXxx

moveT olnsertRow




deleteRow
ResultSet updateRow, insertRow, deleteRow

UPDATE,INSERT,DELETE SQL
SQL

JDBC2

javax.sgl.Connection

® Statement createStatement(int type, int concurrency)

® PreparedStatement prepareStatement(String command, int type, int concurrency)
(JoBC2) type concurrency

command
type ResultSet TYPE_FORWARD ONLY,

TYPE_SCROLL_INSENTIVE, TYPE_SCROLL_SENSITIVE

concurrency ResultSet CONCUR_READ_ONLY
CONCUR_UPDATABLE

® SQLWarning getWarnings()

null . - null
SQLWarning getNextWarning
. SQLWarning SQLException
getErrorCode  getSQL State

® void clearWarning()

javasgl.ResultSet

® intgetType()
( JbBC2 ) ,  TYPE_ FORWARD ONLY

TYPE_SCROLL_INSENTIVE, TYPE_SCROLL_SENSITIVE

® int getConcurrency()




( JbBC2 ) concurrency . CONCUR_READ_ONLY

CONCUR_UPDATABLE

® boolean previous()
( JbBC2 )

® int getRow()

(JDBC2) . 1
®  boolean absolute(int r)

( JDBC2) r

® boolean relative(int d)
(JDBC2) d . d
true
® boolean first()
® boolean last()
( JOBC2 )
true
® void beforeFirst()
® void afterLast()
(JDBC2)
® boolean isFirst()
® booleanisLast()
(JDBC2)
® void moveTolnsertRow()
(JDOBC2) . updateX xx

® void moveToCurrentRow()
(JDOBC2) moveT ol nsertRow

® void insertRow()

(JDBC2)

® void deleteRow()

(JDBC2)

® void updateXxx(int column, Xxx date)

® void updateXxx(String columnName, Xxx data)
(Xxx int,double,String,Date )

insertRow

true

true




(JDBC2)

® void updateRow()

(JDBC2)

® void cancelRowUpdates()

(JDBC2)

java.sgl.ResultSet

® boolean supportsResultSetType(int type)

( JDBC2)

command

type

true

ResultSet TYPE_FORWARD_ONLY,
TYPE_SCROLL_INSENTIVE, TYPE_SCROLL_SENSITIVE

®  boolean supportsResultSetConcurrency(int type, int concurrency)

( JDBC2 )

command

type

concurrency

type concurrency true

ResultSet TYPE_FORWARD_ONLY,
TYPE_SCROLL_INSENTIVE, TYPE_SCROLL_SENSITIVE

ResultSet CONCUR_READ_ONLY
CONCUR_UPDATABLE




