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Located
@ Any PC Web Browser
HTTP
Requests HTML
Located Apache Tomcat
@ Your PC App Server JSP, Serviets
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Person Address

create table person ( create table address (
personid integer, -- PK addressid integer, -- PK

name  varchar(32), street varchar(32),

phone varchar(32), e Zip integer,

address_id integer T city varchar(32)
); );
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Order

1P
1
o
o

create table customer (
customerid integer,

orderid integer,
phone varchar(32), status varchar(4),
address_id integer price decimal(10,2)
); )
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Student — ; ~ Course
Enrollment

create table course (
courseid integer,
name varchar(32)
teacher varchar(32)

create table student (
studentid integer,

name varchar(32),
phone varchar(32)

)i )i
o \LID} O/ AN D=L —
create table enrollment ( 22t =2 0t=
SEEENE

studentid integer, §

courseid integer ( QL,?; R
date timestamp - 'ZIDB’ § =& ot=
= stals 2Mstel

)
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o Simple JDBC T2 o| AX}
o E2l0|HE EY etCt

Class.forName("com.mysql.jdbc.Driver").newlnstance();
» DB2} ¢4Z 501 ConnectionS & 5ot}
Connection conn

= DriverManager.getConnection("jdbc:mysql://localhost/test?"
+ "user=monty&password=greatsqgldb");

® Connechonoi—r'ﬂ SQLE Aldstr| 2| et Statement 24 E
S st}

JFJI

stmt = conn.createStatement();
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. Simple JDBC ZZ gl ™ XH(HZ)

«» Statement 24| 2| APIE 0| &3}0 SQLS Al siC}

ResultSet rs = stmt.executeQuery("SELECT » FROM student");

s ResultSet iAol U= ZIE Fore = Soll M2t

while(rs.next())
{ System.out.printin(rs.getString(1) + rs.getString(2); }

» AFESF Connection 24X 2} Statement ZH A £ ClosegtCt

conn.close();
stmt.close();
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import java.sql.;
class JdbcTest {

public static void main (String args []) throws SQLEXxception
{
// Load driver
Class.forName("com.mysql.jdbc.Driver");
/I Connect to the local database
Connection conn Connection conn =
DriverManager.getConnection("jdbc:mysql://localhost/world?user=root&password=");
/I Query the student names
Statement stmt = conn.createStatement ();
ResultSet rs = stmt.executeQuery ("SELECT * FROM City");

// Print out
while (rs.next ())
System.out.printin (rset.getString (2));

/[close the result set, statement, and the connection
rs.close();

stmt.close();

conn.close();

}
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« MySQL2| ME World DB A X|
= http://www.mysql.org/doc/ 2| Example Databases
« DB A X| gHH -
City, Country, CountryLanguage H|IO|E 2 #+M
http://dev.mysal.com/doc/world—setup/en/world—setup.html|

« Country EH|O|=2| A 7|0}

| Field | Type | Null | Key | Default | Extra

| ID | int(11) | NO | PRI | NULL | auto_increment |
| Name | char(35) | NO | | |
| CountryCode | char(3) | NO | | | |
| District | char(20) | NO | | |

| int(11) | | | 0 | |

| Population NO

A (a»)
s MESUE

« JDBCE 0|&75t0§ Country HO|=2] ID, Name, Population= =}
0ol E=SIA|L
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« E2}0|H 2IAEA 2 DriverManagerol| CH et =2}0|H] register

= Ne) 2~ SH =l
7|' X"o —E == Exception
s = AS
:Ect0lH It 8l &R
o

import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

// Notice, do not import com.mysql.jdbc.*
// or you will have problems!

public class LoadDriver {
public static void main(String[] args) {
try {
// The newlnstance() call is a work around for some
// broken Java implementations

Class.forName("com.mysql.jdbc.Driver").newInstance();
} catch (Exception ex) {
// handle the error

16
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SQLException
a Connection 24 MM OB e Hadicos
= OIS FIHXIZ AE7ts /
« DriverManager.getConnection(url, user, password);

= DriverManager.getConnection(url);

import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

try {
Connection conn =

DriverManager.getConnection("jdbc:mysql://localhost/world?user=root&password=");

// Do something with the Connection

<Another Example>

} catch (SQLException ex) { String DRIVER = “com.mysg|.jdbc.Driver”;
// handle any errors String URL = “jdbc:ysql://localhost/test”;
System.out.printin("SQLException: " + ex.getMessage()); saring) UEAR = Airaity”
System.out.printin("SQLState: " + ex.getSQLState()); String PASSWORD = “greatesqldb™;
System.out.printin("VendorError: " + ex.getErrorCode()); Class.forName(DRIVER);

¥ Connection conn = DriverManager.getConnection
(URL, USER, PASSWORD);
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o Connection?| CHEAl HAE

= createStatement()
=« SQLE=S Databaseo| MEst7| ¢/ et StatementZd X A4

s prepareStatement(String Sql)

« Il2}0|E{7} Z&t=l SQLE S Databaseol| MEsH7| 2|6t
PreparedStatementZi x| & ét'“

= prepareCall(String sql)

= OlO|E{H| 0| A 2| Stored ProcedureE $&3517| 2|5l
CallableStatementZi x| & 4 &

= close()
« oM 2| ConnectionZ &of] ==l System ResourceE dhat
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o Statement 2 A A 2 AlSH

= executeQuery() : SELECT= &3
2lo| A E LSS ResuliSet 2= BEst
» executeUpdate() : INSERT/UPDATE/DELETEZ A
o| 7

IN
52 gs

« HAME rowe 2t
// JDBC connection & & 22 2t
Statement stmt = null;
ResultSet rs = null;
<Another Example>
stmt = conn.createStatement(); — d (Stht'stiﬂttz(efpféfﬂsg?&FRoM bar
rs = stmt.executeQuery("SELECT * FROM city"); )

// JDBC connection & & Ho 2 2t
Statement stmt = null;
ResultSet rs = null;

stmt = conn.createStatement();
rs = stmt.executeUpdate("DELETE FROM city WHERE name = ‘Seoul™);
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o PreparedStatement &2 A 3 Al
« 0|2 M E Zo| StatementE &350 AL = JUS

o

= PreparedStatement2} Statement2| H| !
= StatementZ} &4t String Z&H(+)=2 AFESH0{oF St=0| H| 50
PreparedStatement= LHEHE E Al = US

<PreparedStatement>

String val = "abc";

PreparedStatement pstmt = conn.prepareStatement("select * from R where A=?");
pstmt.setString(1, val);

ResultSet rs = pstmt.executeQuery();

<Statement>

String val = "abc";
Statement stmt = conn.createStatement( );
ResultSet rs = stmt.executeQuery("select * from R where A=" + val);
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o PreparedStatement 24X 2| MM 3 ASH(H %)
= PreparedStatementE& 0| & ¢t SELECT & 2| =3

PreparedStatement  pstmt;
ResultSet rs;

String queryStr = "SELECT * FROM city" +
"WHERE district = ? and population > ?";

pstmt = con.prepareStatement(queryStr);

pstmt.setString(1, “califonia");
pstmt.setint(2, 100000);

rs = pstmt.executeQuery();

I>
20| HIOI=S™HU oAM= 28 AIESE 5= 813!
2

20|
4 H 0 gE0ll CHOH M B Dt s

A
O

0¥ 0o Lo

pstmt.setString(1, “califonia");
pstmt.setint(2, 500000); =

PreparedStatement pstmt = conn.prepareStatement("select * from ?");(X)
rs = pstmt.executeQuery();

pstmt.setString(1, myFavoriteTableString); (X)

K 3 =20perm 2
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o PreparedStatement 24X 2| MM 3 ASH(H %)

s PreparedStatementE 0| &¢t UPDATE & 2| =3l

String queryStr = “DELETE FROM city" +
"WHERE district = ? and population > ?";

PreparedStatement pstmt = conn.prepareStatement(deleteStr);

pstmt.setString(1, “California");
pstmt.setDouble(2, 10000);

int delnum = pstmt.executeUpdate();

£ 3200
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0 PreparedStatementE’-l A
Statement% M%% %'—?—

String name;
Statement stmt = conn.createStatement();
rs = stmt.executeQuery( “SELECT * FROM city WHERE district ="+ name + “”);

= PreparedStatementE& A2 B

PreparedStatement pstmt = conn.prepareStatement

( “SELECT * FROM city WHERE district = ? ”);
pstmt.setString( 1, name );
rs = pstmt.executeQuery();

K 3=2omcherm
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JDBC 22 - 29| ZIe| ALE

o ResultSete| AtE
= ResultSet2 SQL #z| Al A=

OE

Database®| Table} H| =gt & Alo

)
A~ O_I"’l

F AL St Interface 2 AM
Row&} Columne 2 # &

ResultSet rs = stmt.executeQuery ("SELECT name, district, population FROM City");

while (rs.next ())
System.out.printin (rset.getString (2));

= next()

. AU E S Q=310 Z 0|S5lMHA Zole EE o2 E
booleanEll @ 2 Z|& gt}

= getString(int n)
AKX MO A nHM AEHL| HO|EH E Stringar 2 =2 ¥ 0o 2L}

HA —

S b
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o ResultSete| AFE

1IN

9| ALE

s getString(String columnName)
siXf &oll M columnO| columnName@l H|O|E{ & Stringgt2
Z Ho{2Ct.

= getint(int n)
AX Mol M neHm ZH 2l intgt=2 E O =Lt

= getInt(String columnName)
SX dHoll M column@ O] columnNameol| sl & st= A 2| ol o
HE Intgf2 2 ¥ 0o{2Ct.

=« O] gtol|, getDecimal(), getDouble() EE= getDate() A2 7t=s
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getString(4)
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a Scrollable ResultSete| Al
= beforeFirst()

= Resultsete| M M= &1t rowe| S22 = 0|
= first()

= Resultsete] M M= Z2 rowZ 0=
= last()

= Resultsete| M oiX|2f Z1} rowz 0| =
= afterLast()

= Resultsete| M OiX[2 A1t rowe| CE2 2 0|
= next()

= Resultsete| CtS rowZ 0| =

— beforeFirst()
first()

P last()

afterLast()
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a Scrollable ResultSete] A=
20 E MY HSFEE 7K 27|
= beforeFirst() =0 next()

« 2 OX[YHo|MFE o2 HY

« afterLast() =l previous()

D previous()

previous()

afterLast()
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a Scrollable ResultSete] A=
= ResultSetS Scrollotnd H|O|E{E AAMel = A S
« E2}0|B{0|AM X|&I5l= BSFA Al2IIS

stmt = con.createStatement(ResultSet. TYPE_SCROLL_SENSITIVE,
ResultSet. CONCUR_READ_ONLY);

ResultSet srs = stmt.executeQuery("SELECT * FROM city"); AHA EE= HONA x| o]l =
srs.absolute(4); relative( int index )

int rowNum = srs.getRow(); // rowNum should be 4

System.out.printin("rowNum should be 4 " + rowNum); absolute( int index )

srs.relative(-3);
rowNum = srs.getRow(); // rowNum should be 1
System.out.printin("rowNum should be 1" + rowNum);

srs.afterLast();

while (srs.previous()) {
String name = srs.getString(“NAME");
String district = srs.getFloat(“DISTRICT");
System.out.printin(name +" " + district );

}

= oIC 2
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ResultSet2| Delete
= ResuliSetd| Al EH RowsE AN e = A2

String query = "select * from city";

stmt = conn.createStatement(ResultSet. TYPE_SCROLL_SENSITIVE, ResultSet. CONCUR_UPDATABLE);

rs = stmt.executeQuery(query);
while (rs.next()) {
String id = rs.getString(1);
String name = rs.getString(2);
System.out.printin("id=" + id + " name="+ name);
}
rs.first();
rs.deleteRow();
rs.beforeFirst();
while (rs.next()) {
String id = rs.getString(1);
String name = rs.getString(2);
System.out.printin("id=" + id + " name=" + name);

}
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o ResultSet?2| Insert
= ResultSetdl|l Al EH RowsE Melet = U=

String query = "select * from city";
stmt = conn.createStatement(ResultSet. TYPE_SCROLL_SENSITIVE, ResultSet. CONCUR_UPDATABLE);
rs = stmt.executeQuery(query);
while (rs.next()) {
String id = rs.getString(1);
String name = rs.getString(2);
System.out.printin("id=" + id + " name=" + name);
}
/I Move cursor to the "insert row"
rs.moveTolnsertRow();
/I Set values for the new row.
rs.updateString(“name", “Kunsan");
rs.updateString(“district”, “Jeonbuk");
rs.updateString(“population”, “3000000");
/I Insert the new row
rs.insertRow();
/I scroll from the top again
rs.beforeFirst();
while (rs.next()) {
String id = rs.getString(1);
String name = rs.getString(2);
System.out.printin("id=" + id + " name="+ name);

}
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o MetaDatal| MM A&

« T2l = Databasel| Table7FZ=& R 22t H EHH| O]
HE Sofl 822 SQLU|O|EEIY S HO{Li 0| M A SHAH AlHE

T 2 20|l AM DatabaseE AIES += Y2

« JDBC+= Databaseod]| tiet 2 E H0{ 2= System T2
DatabaseMetaData®lE{H 0| A2}, H|O|E2| Z&Ho| st A E
£ 20| 27| ?/5ll ResultSetMetaDatazt= 9IE{H 0| A M=

A A B 2= ZF= Metadata

DatabaseMetaData dbMeta = conn.getMetaData();

HIOl =2 == Metadata

ResultSet rs = stmt.executeQuery( sql );
ResultSetMetaData = rs.getMetaData();

£ 3200
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o DatabaseMetaData2| At=
« DB Ue| B|o|==0| et M2 HA
= getTables(String catalog, String schemaPattern, String
tableNamePattern, String[] types)

« HolE==2 24 234 tlo|H Bt 5 E & Z44

= ResultSet getColumns(String catalog, String schemaPattern,

String tableNamePattern, String columnNamePattern)

« C|O|E{H|O|A O|F H 7|
= String getDatabaseProductName()

n 7| E|—
= String getDatabaseProductVersion()
= String getDriverVersion()
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o DBE| Table M & H7|

public void showTables( Connection conn ) throws SQLException {
DatabaseMetaData metadata = null;

metadata = conn.getMetaData();
String[] names = {"TABLE"};

ResultSet tableNames = metadata.getTables(null,"%", "%", names);
while (tableNames.next()) {

System.out.printin( tableNames.getString("TABLE_NAME"));
b

¥

o Tablel| ZE E7|

— |
1
SAN

o

ey
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public void readTableColumns(DatabaseMetaData meta, String tableName) throws SQLException {
ResultSet columns = meta.getColumns(null, "%", tableName, "%");
while (columns.next()) {
String columnName = columns.getString("COLUMN_NAME");
String datatype = columns.getString("TYPE_NAME");
int datasize = columns.getInt("COLUMN_SIZE");
int digits = columns.getInt("DECIMAL_DIGITS");
int nullable = columns.getInt("NULLABLE");
boolean isNull = (nullable == 1);
/] 330 =2l &
by
by
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o ResultSetMeta H|O|E{ 2| Al

ResultSet2| Column 7H== BH&l
= int getColumnCount()

ANE ZEe 28BS dhet

= int getColumnName( int column )

X% gEel dlolef Etel e ghak

—

= String getColumnTypeName( int column )

X dEHel Null {FE bt

= int isNullable( int column)

|
t
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o ResultSetMeta H|O|E{ 2| Al

ZHE R otH 55|

public void showTable( ResultSet rs )
{
ResultSetMetaData rsmd = rs.getMetaData();
int numberOfColumns = rsmd.getColumnCount();
int rowCount = 1;
while (rs.next()) {
System.out.printin("Row " + rowCount + ": ");
for (inti = 1; i <= numberOfColumns; i++) {
System.out.print(" Column" +i+": ");
System.out.printin(rs.getString(i));
b
System.out.printin("");
rowCount++;

¥
¥
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—_

o ZtEH DB Admin Z 2

' H=H O o = o O =| - 57 ()
« City HO|&& 0o|&35I0{ 52| 7|2 ot 2™ 2 &t
C:> java simpleAdmin
U=J1s30l otLHE MEGHAIR
1. DBLHS| TableS 27|
2. £& Table2 95%1 Al H
3. Table2 L& £
HE>
= Table & 27|

DB ¢ote| ZE HI 0|22 2|AE
« E TableQ| H= OE H7|

S Ho|= ol 52 ¥=5tH =tHol Ho[52 2E &2 2|AE

« Tablel| LHEE7|
EH Ho[£2| 0|2 ¢ HstH Ho|=e| L2 2[AE

cH 10704 ZofA “oIE"7|7} et o ok Ho|x| Eo|7|

L =0
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o JSPE 0| &%t Table 2|7
=« Table 9x9%t 12| 7|

<%@ page language="java" contentType="text/html; charset=EUC-KR"
pageEncoding="EUC-KR"%>
<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN" "http://www.w3.0org/TR/html4/loose.dtd
<htmlI>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=EUC-KR">
<title>Insert title here</title>
</head>
<body>
<center><h3>JSP& 0O|& &t H|0|&</h3></center>
<%int row =9;int col =9;%>
<table border=1>
<%for(int i=2; i <= row; i++){ %>

<tr>
<%for(int j=1; j <= col; j++) { %>
<td>
<%Outpr|nt|n(ll ll+(i + ll*"+j +ll:|I +I*J ) +ll)l|); %>
<fd>
0, 0,
<> o} 2+1=2 [3=1=3 [4+1=4 [5+1=5 [6-1=6 [7=1=7 [6=1=8 [0+ 1=9
<%} %> [2+2=43-2=86 i4*2=8 }5*2=10!6*2=12|?*2=1458*2=16i9*2=18
</table> 2+3=6 [3+3=9 [4+3=12[5+3=15/6+3=18[7+3=21[8+ 3=24(9+ 3=27
</body> 2+4=8 [3+4=124+4=165+4=20[6+ 4=24[7 + 4=28|8 + 4=32/9 + 4= 36
</ntml> [2+6=10[3+5= 1654 + 5= 20(5 + 6= 266 » 5= 30 |7 + 6= 35/[8 + b= 40(9 » 5= 45
[2+6=12[3+6=18[4 - 6=24[5+ 6=30[6 - 6= 36 |7 » 6= 42[8 - 6= 48[0 + 6= 54
[2+7=14[3+7=21 i4*?=28}5*?=35i6*?=42|?*?=49§8*?=56i9*7=63
12+8=16(3+8=244+8=325+8=40[6+8=45(7+8=568+ 8=64(9+ 8= 72
12+9=18[3+9=2714+9=365+9=45(6+3=54 |7 +3=63(8+ 9= 729 + 3= 8]
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o A& A H|O|= A
= DB
=« employee = {empno, ename, job, hiredate}
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AlG AL Hol= BM jsp

<% @page contentType="text/htm|" pageEncoding="UTF-8"%>

<% @page import="java.util.List, module.IbatisModule , ex1.vo.EmpVO,ex1.vo.DeptVO" %>

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.0rg/TR/html4/loose.dtd" >

<%!//EAR =D|35tAl =stCh
String code;
String deptno;
String empno;
List list;
%>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>JSP Page</title>
</head>
<body>
<%
list = request.getParameter(“result”);
%>
<table border="1" width="500">
<thead>
<tr>
<th> A3 HS </th>
<th>0|E</th>
<th>Z& & </th>
<th>Q AL </th>
<[tr>
</thead>
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<%
for(EmpVO e : (List<EmpVO>)list){
%>
<tr align="center">
<td><%= e.getEmpno()%></td>
<td><%= e.getEname()%></td>
<td><%= e.getlob()%></td>
<td><%= e.getHiredate()%></td>
<[tr>
<%
Y/ /[forg &
%>
</tbody>
</table>
<%
}//end if
%>
</body>
</html>
[EXM]ISPAHSEN: MBS, EHESE
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