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% JDBC(Java Database Connectivity)
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JDOBCZS| &2 Applicationdt DBMSS| Bridge <&

JOBC T2 ]cHYl &
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% Celolt 2E % CIOIEHIO0IA &1 8% 52
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); => E20lH 2 E(ClassNotFoundException0| 2 A4
FOLKl ZUHLE 2eiA 01E0] 2R AH

Class.forName(E2t0IH 018

= U=l 0l BR= jdbc &2 WE=S FD

2)

Connection ConnectiontH = DriverManager.getConnection(Gl Ol E{HI 0| A 0| &, "
OtoIC|","BILES" ); => ’é.i( QLException O] &Mg =~ A =0 O = GIOIE HIO0|
A OlSO0ILE OIOICI & HIYHHS 2 HIOIEHIOIA 245 HHE &91)

=)
=> F% 58

/] O L

Connection® 29 close();
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No suitable driver found for jdbc:oracle:thin:@localhost:1521:xe: OJDBCZ=2t0|H 0l olf &
ol= jar L 0] Build PathOll MItHE =Jtt =Xl &0l

O 2%: The Network Adapter could not establish the connection : GIOIE KO A &
S E0l5t] HIOIEHHIOIAD AHIA S X| &l

ORA-01017: invalid username/password; logon denied : A& &

= url

- =
2E &0l
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setAutoCommit(true o
rollback()
commit()

2 autoCommit Ol & & 2t2|5t0| fIoll A setAutoCommittil falseE
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v Statement: OIOIEBIOI A0 R2IE BUII |t 2¢&
® Connection 2IAE A 9| createStatement() &

® OIAEA= Connection QIAEHAS HA H
HAE AIZE0H)| fol M= Connection 21 A

® insert, update, delete P EAISH: Hsk 8t=2 oM
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& A=H = = statement® £=.executeUpdate(dmIE &) ;
¢ CZ|E g0l 001H R 2IJF 28 0l= XEXCH R2|o il I&F 22 0| &
3011 S gH0|H Hek 82 o] Jli=J Q= A0|BE #HLE =&lotd &2
e HAE S| U= A
® select & A HH
€ ResultSet

B0 = statement® 4=.executeQuery(select=22Z}) ;
® =2 statementt

1

(an]
.close();



< SQL &la A
v PreparedStatement

® SQLo =2 0l2l Holl =1, LI=0f gt X &ot= &4
® PreparedStatement 2 LEtA AlE - gf2 Ul&otl= R0 ?E &&806t0 L=l O

PreparedStatement pstmt = conn.prepareStatement(

"insert into MEMBER (MEMBERID, NAME, EMAIL) values (?, 2, 2)");
pstmt.setString(1, “ggangpael1"); // & B Hj %Oﬁol 2t XA
pstmt.setString(2, " &tE24"); // FHMN 2SH2Q & XIE
pstmt.executeUpdate();

o Fc A 2dH HANHE
& ResultSet executeQuery() — SELECT H2lE AdHE [ AH2 T ResultSetsS
ANUOZ2 2|
€ int executeUpdate() — INSERT, UPDATE, DELETE #clE AlsiE [ AI2 &I,
Al 20 HAE HZEQ =2 28
® PreparedStatement 2 & &
€ DOBMSJ} PreparedStatement@t 2t = 22| IHA 3l 4= 2H A
¢ M2 M3SHE s 20 2= E+= 22X XelJl =2

¢ =42 HEN HE 22 S8 24

=)

|]0II



< SQL &a A
v PreparedStatement
o IlictllH &8 HAE

79| gt Hield HIAE

setString(int index, String x)
setInt(int index, int x)
setLong(int index, long x)

setDouble(int index, double x)

setFloat(int index, float x)

setTimestamp(int index,
Timesetamp Xx)

setDate(int index, Date x)

setTime(int index, Time x)

&9
KN&Eet olel Ao Iict0IH atE =X E xZ2 X &
KI&st olEl Ao THetD|H g2 int gt x2 A&
K&et oA Q| THetOIH gt=2 long 8t xZ2 X &
KI&st et Ao Tt etOlIH gt= double gt x2 X &
K &st olet Ao TiEt0|E gt float 3t x2 XIH
KN&set eldlA 9ol gt SQL TIMESTMAP Bt S LIEFU

= java.sql.Timestamp Et& 22 XX

INESR=l

PIelA 9| gt= SQL DATE EtE = LIEHHA= java.

sql.Date Bt o2 X &

XI&EH olEl Aol gt=S SQL TIME Et2l S UEHW = java.s
al.Time &t 22 X &
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N,

SMeE &S [l = java.sql.Date EFZ 22 setDate &2 0lZdll A BFC!
Sl g £ A0 IINME = getDate= DF NE = A3

A2 HEE [ 22 S0l java.sql.Time 2cHAE 0l

SR AlIZFSE HEE [ java.sgl.TimeStamp 2cHAE 0|2 = US

A T2 )2Ha0|L AQE & T2 )2 0| OfLI2HH U ME s 4
U= S0l D] 20 LW HIOIEHE S SXg8 2 g s Y
M OOIeHZ HAEMA &

S LEAIZEOIOIEHE S2ME2 HEGH & &
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% SQLAYE 2L
v PreparedStatement

® BLOB
4

*
*
*

*

=
o
m
m
e

GIOIEA IOl A0 X & SDI T|6H/d BLOBE HICIE &ID] KoK=
setBinaryStream(QI & A | FilelnputStream fis, int length) HIANEE 0|

CIOIEI B0l A0 M& = blob HIOIEHE S0 2] ?oil M= InputStream
getBinaryStream(QIElA L= HE0|E) HAMEE OI2dlA AEEE S &0}
N Xel
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< SQL &la A
v' CallableStatement

D2AKS A 4 Us ZYA
OIABIASE MASE [ connection@ AEIA getCall(call ZZ Al X O]
& = conn.prepareCall(call Z2 A| X4 0| %( ))O HEHR MA

executeQuery HAIEZ TZAIHE A H

S(0HOHH

2));
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< ResultSet
v
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close()

getXXX(Z & QA XXX Bt 22 o1 A
getXXX(Z & H): XXX Ete
next(): IS o2 & &li(
getColumnCount()
absolute(int row)
beforefFirst()

afterLast()

first()

last()

previous()
ResultSetMetaData getMetaDatal()

HE

ot

r|r OII

tot= OIO0IH JtH 20|
GIoIH Jt™d <20l
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< ResultSet
v ResultSetMetaData

2O I ==: int getColumnCount()
2ol st 2: String getColumnName(int column)

2 £%ot= Ol & & HS: String getColumnlabel(int column)
22 2XAEZ EHol)| s = 2 2= int getColumnDisplaySize(int
column)
2Ol SQL Type2 = &: int getColumnType(int column)
O] SQL TypeName= =2 =: String getColumnTypeName(int column)
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< ResultSet

v ResultSet2 getXXX() Ml A
® ol HIOIH EF 2l O
® (oA °| 0
® DB2 IHIOIE1 Erofl ol &6t= Xtk O
® 2= CIOIE EFON CHol getString() MANEZ oS
v ResultSetOilAl 2 HIOIEHE CF A0 EQ! 20l closel()
v 10 GIOIH &I
if(rs.next()){
GIOIE 40|
}
v 04 JH2l GI0IE &7
if(rs.next()){
do{
GIOIE 40|
twhile(rs.next()):

}

0

off Al
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< DTO & DAO Pattern
v DTO(Data Transfer Object) THE!: GIOIEHIOIA 22 S0 2R

HOIOIEE LIEHU

[
— =
Domain Class 2t &

HAE B2 MYoHM AtE0t

St
[

IHEl — Variable Object(VO) %=

o dgUH
¢ HOISHM MNES 2SS UABHA H2Z2 MO
¢ Z0 et M8X HE L
€ Getter & Setter E 44
& (A2 A toString()2 HE 2
& ClIAEA G ME0| 2R B Serializable 21 HI Ol A implements

v DAO(Data Access Object) THEL: GIOIEIHIOIA QIS HESH RSt DEE FSOHA EX9 2
cHAZ MAOHA AI2ot= THEI© 2 Singleton IHEIF &I EZ5 HIAE THE D & AtE2ot=
s HAE
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Maria DB

< Maria DB

v E2l0IH 22 & https://downloads.mariadb.com/Connectors/java/connector—java—
2.4.0/

Cc2t0lH OIS org.mariadb.jdbc.Driver
HIOIEIHIOlA 015 jdbc:mariadb://ip: ZEHS/HIOIEHBHIOI A0S

HIOIEH G 8t=20] U= 22 GIOIEHYIOIA Ol
0l 7useUnicode=true&characterEncoding=utf82 =2

f
Bt & Ol &MEHH &serverTimezone=UTC & =D}
ip= 22 ZFHO|IH localhost
TE BHS= JIESH2Z 3306

Maria DB2| JDBC ECIOIHE U2 E 2H0tA XHEIOF A XIE B2 Xtdt 8 XIZH/ jreH
M /lib/exttl E AL T2 ® E 9| BuildPath0l =2t

<

<N X X
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Maria DB

% CIOIEHHBIOIA &% &0l
v’ Java Application T2 E MA
v T2 HEH MySQL DriverE = Atotd Build PathOll =t
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Maria DB

X/
0’0

CIOIEHIOIA &= &0l
v IZZHEH main HHAEE ARst A

import java.sqgl.Connection;
import java.sqgl.DriverManager;

/éli/\

I

Qj
kJ
I
0x

public class JOBCMariaDB {
static final String db = "adam";
static final String id = "root";
static final String pass = "wnddkd";
static String url = "jdbc:mariadb://localhost:3306/" + db;
public static void main(String[] args) {
System.out.printin("Maria DB JDBC E2I0IH 2E =...");
try {
// 1. Maria DB GIO|EIHIOI A E2I0IH 2E
Class.forName("org.mariadb.jdbc.Driver");
System.out.printin("Maria DB JOBC E2I0lH 2 4

-

e
O .

} catch (ClassNotFoundException e) {
System.out.printin("Maria DB JOBC E2I0|H 2& AIH...");
System.out.printin(e.getMessage());
System.exit(0);

kS



Maria DB

s
=/ /o

CiolE #I ol A &

=yel
v TZHMEQN man HAEE A5st 2HA S MHGHD &4
try(Connection connection = DriverManager.getConnection(url, id, pass)) {
System.out.printin("&= / 201 &&");

>

>

R

} catch (Exception e) {
System.out.printin("&= / 220 AIH");
System.out.printin(e.getMessage());



Maria DB

AH A 6}3 &-/C\-;!

[ e

oA &=
v’ db.properites 2= T E TNl

properties It
driver=org.mariadb.jdbc.Driver
url=jdbc:mariadb://localhost:3306/adam

/7
0’0

id=root
password=wnddkd



Maria DB

% properties It &=
v db.properites Il2 2 T2 XM E [N MM

import java.io.File;

import java.io.FilelInputStream;
import java.io.InputStream;
import java.sagl.Connection;
import java.sql.DriverManager;
import java.util.Properties;

IRESES

ol

public class PropertyRead {
public static void main(String[] args) {

InputStream is = null;

Connection connection = null;

try{
File file = new File("db.properties");
is = new FilelnputStream(file);
Properties properties = new Properties();
properties.load(is);
String driver = properties.getProperty("driver");
String url = properties.getProperty("url");
String id = properties.getProperty("id");
String pass = properties.getProperty("password");
Class.forName(driver);

System.out.printin("E2t0|H A 2E"); .



K/
0’0

properties I}

ol
=

=13
=

Maria DB

=
S

v db.properites Il S ZT2XE [ MAHID &4

connection = DriverManager.getConnection(url, id, pass);
System.out.printin("&=% / 291 84 &2");

} catch (Exception e) {
System.out.printin("GIOIEHIOI A & AIH");
System.out.printin(e.getMessage());

Hinally {
try {
if(is 1= null) {
is.close();
}
if(connection != null) {
connection.close();
}
}catch (Exception e) {
System.out.printin(e.getMessage());
}
}

23



Maria DB

X/
0’0

DAO & DTO Pattern

Markers Properties b Servers [ Data Source Explorer [&5 Snippets '[E Console 83 X &‘ Ex EE‘ 7 =
<terminated> GoedMain [Java Application] C:#Program Filestt)ava®jdk1.7.0_25%bin#javaw.exe (2013. 8. 28. 27 8:00:45)
diolEIHiol: &2
Good [code=001 , name=apple, manufacture=korea, price=1500]
Good [code=002 , name=watermelon, manufacture=korea, price=15000]
Good [code=003 , name=oriental melon, manufacture=korea, price=1000]
Good [code=004 , name=banana, manufacture=Philippines, price=500]
Good [code=005 , name=lemon, manufacture=korea, price=1500]
Good [code=006 , name=mango, manufacture=taiwan, price=700]
XML £
<Good><code>@01 </code><name>apple</name><manufacture>korea</manufacture><price>1500</price></Good>
<Good><code>@02 </code><name>watermelon</name><manufacture>korea</manufacture><price>15000</price></Good>
<Good><code>@03 </code><name>oriental melon</name><manufacture>korea</manufacture><price>1000</price></Good>
<Good><code>@04 </code><name>banana</name><manufacture>Philippines</manufacture><price>500</price></Good>
<Good><code>@05 </code><name>lemon</name><manufacture>korea</manufacture><price>1500</price></Good>
<Good><code>@06 </code><name>mango</name><manufacture>taiwan</manufacture><price>700</price></Good>

24



Maria DB

<+ DAO & DTO Pattern
v HIOIEHIOIAN EXSoHA A2 OOl MA
create database adam:;

use adam;

create table goods (
code char(5) not null,
name varchar(50) not null,
manufacture varchar(20),
price int not null,
primary key(code)
JENGINE=MyISAM AUTO_INCREMENT=1 DEFAULT CHARSET=utf8;

insert into goods values('001', 'apple', 'korea', 1500);

insert into goods values('002', 'watermelon', 'korea', 15000);
insert into goods values('003', 'oriental melon', 'korea', 1000);
insert into goods values('004', 'banana’, 'philippines', 500);
insert into goods values('005', 'lemon', 'korea', 1500);

insert into goods values('006', 'mango’, 'taiwan', 700);

select * from goods;

commit;



Maria DB

<+ DAO & DTO Pattern
v' Goods HIOIZ22 HIOIHE M&ot)| |t DTO 2 Al Good

public class Good{
private String code:
private String name;
private String manufacture ;
private int price;

iy
&
>
i
0z
0%

public Good() {

super();

}

public Good(String code, String name, String manufacture, int price) {
super();

this.code = code;

this.name = name;
this.manufacture = manufacture;
this.price = price;
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<+ DAO & DTO Pattern
v' Goods HIOIZ22 HIOIHE M&ot)| |t DTO 2 Al Good

public String getCode() {
return code;
}

public void setCode(String code) {
this.code = code;
}

public String getName() {
return name;
}

public void setName(String name) {
this.name = name;
}

public String getManufacture() {
return manufacture;
}

public void setManufacture(String manufacture) {
this.manufacture = manufacture;
}

iy
&
>
i
0z
0%
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<+ DAO & DTO Pattern
v' Goods HIOIZ22 HIOIHE M&ot)| |t DTO 2 Al Good

public int getPrice() {
return price;
}

public void setPrice(int price) {
this.price = price;
}

@Override

public String toString() {
return "Good [code=" + code + ", name="+ name + ", manufacture='

+ manufacture + ", price=" + price + "]";

iy
&
>
i
0z
0%



Maria DB

<+ DAO & DTO Pattern
v DAO ZdA2 HMES |& =2 JIEl GoodDAO CIEHIOIAE MAH
import java.util.List;
public interface GoodDAO {

//HIOIE2 2 HIOIHE 2= HAE
public List<Good> allSelect();

[/21221€ JIXl LD atL e HI0OIEE 2= HAME
public Good getGood(String code);

//otLES] HIOIEHE &dle HAME
public Boolean insertGood(Good good);

//otLEe] HIOIEHE =d56l= HAME
public Boolean updateGood(Good good);

//otLEe] GIOIEH E AtHIoh=E HIAME
public Boolean deleteGood(String code);



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

g

import java.io.File;

import java.io.FilelInputStream;
import java.sqgl.Connection;

import java.sql.DriverManager;
import java.sal.PreparedStatement;
import java.sal.ResultSet;

import java.util.ArrayList;

import java.util.List;

import java.util.Properties;



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

o
public class GoodDAOImMp! implements GoodDAO {
/] AAIZ2E ZHAE CtE= B E

private GoodDAOImMpl() {}
private static GoodDAOImMpl obj;

public static GoodDAOImpl getinstance() {
if (obj == null)
obj = new GoodDAOImpl();
return obj;



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

=

private static String driver;
private static String url;
private static String id;
private static String pass;



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

=

static {

File file = new File("db.properties");

try {
FilelnputStream is = new FilelnputStream(file);
Properties properties = new Properties();
properties.load(is);
driver = properties.getProperty("driver");
url = properties.getProperty("url");
id = properties.getProperty("id");
pass = properties.getProperty("password");

Class.forName(driver);

}catch(Exception e) {
System.out.printin(e.getlLocalizedMessage());
System.out.printin("A|ABIS SE&LILCH");
System.exit(0);



Maria DB

<+ DAO & DTO Pattern

v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M
o
// QIOIEAHIOIA HsS HAENAMN AISE H A

private Connection con;
private PreparedStatement pstmt;

// QIOIEAHIOIA HZ HAE
private boolean connect() {
boolean result = false;
try {
con = DriverManager.getConnection(url, id, pass);
result = true:
} catch (Exception e) {
e.printStackTrace();
}

return result;
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<+ DAO & DTO Pattern

v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M
o

//cont pstmt 2 & G HIdl= HAE
private void close() {
try {
if (pstmt !=null)
pstmt.close();
if (con !=null)
con.close();
} catch (Exception e) {
e.printStackTrace();
}
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<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

A
// Goods HIOI=22 2 E HIOIEHE HHA cl8dot= HMHE
public List<Good> allSelect() {
/] QIOIEHE NEHA cIEHE QIAEA MM
List<Good> list = new ArrayList<Good>();
/] select # 22 Z2IUE HEE HE MY
ResultSet rs = null;

try {
/] AZ0 HZ26tH
if (connect()) {
/] SQL=S Alsig £ U= AIAEHA MY
pstmt = con.prepareStatement("select * from
goods");

// select 22| Z21E rsOfl M&
rs = pstmt.executeQuery();



Maria DB

<+ DAO & DTO Pattern

v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M
o

/] ZBHE HIOIEHE UM listOfl HE
if (rs.next()) {

do {
Good good = new Good();
good.setCode(rs.getString("code"));
good.setName(rs.getString("name"));
good.setManufacture(rs.getString("manufacture"));
good.setPrice(rs.getInt("price"));
list.add(good);

} while (rs.next());
}

}
} catch (Exception e) {

e.printStackTrace();
} finally {
try {
if (rs 1= null) rs.close();
close();
} catch (Exception e) {}
}

return list;



Maria DB

<+ DAO & DTO Pattern

v DAO HIMNEE 8 E GoodDAO IEHOIAE implements 8 GoodDAOImMpl 2cHAE A
o

// code(Primary Key)E B0t A goods HIOIS W Al GIOIEHE ZMet & 2|Elol= BIA

I:

// IHIOIE1_ SALE 1HCF LIS & A SLILCE

/] 92 M= null2 286t JAS M= 101E 2|

/| 22EUAMN M=22 =32 [ AMHEIIE 5L JI/EE 2F2 =22 [ /XL

BOHF=otHE 0= [ AIS

public Good getGood(String code) {
/] AME HEE HEMNAM 2IEGH)] fIst Ha
Good good = null;
/] 2ME MO0 3282 &
ResultSet rs = null;

"

Al
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<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

=

try{
//OIOIE IOl A HZ
if(connect()){
//SQL A8 OIAE A MM
pstmt = con.prepareStatement(
"select * from goods where trim(code) = ?");
/23S E0 0l Bl g
pstmt.setString(1, code);
//select 2S5 Aol 21U rsOll NZ
rs = pstmt.executeQuery();
//Z2ME HIOIEH=E 1000 9 X 2&SLICH
if(rs.next()){
good = new Good();
good.setCode(rs.getString("code").trim());
good.setName(rs.getString("name"));
good.setManufacture(rs.getString("manufacture"));
good.setPrice(rs.getInt("price"));
}



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

g

catch(Exception e){
e.printStackTrace();

}
finally{
try{
if(rs = null)
rs.close();
close();
}catch(Exception e){
e.printStackTrace();
}
}

return good;
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<+ DAO & DTO Pattern

v DAO HIMNEE P8 E GoodDAO CIEHIOIAE implements & GoodDAOImMpl 2HAE M
o
//otLES] TIOIEHE & ot= HME
public Boolean insertGood(Good good){
Boolean result = false;
try{
if(connect()){
pstmt = con.prepareStatement(
"insert into goods(" +
"code,
name, manufacture,price)"+
"values(?,?,7,?)");
pstmt.setString(1, good.getCodel());
pstmt.setString(2, good.getNamel());
pstmt.setString(3, good.getManufacture());
pstmt.setint(4, good.getPrice());
int rownum = pstmt.executeUpdate();
if(rownum > 0)
result = true:



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

g

tcatch(Exception e){
e.printStackTrace();
Hinally{

}

return result;

close();
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<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

A
public Boolean updateGood(Good good) {
Boolean result = false;
try{
if(connect()){
pstmt = con.prepareStatement( "update goods " +
"set name = ?, manufacture =
?, price = ? "+
"where trim(code) = ?");

pstmt.setString(1, good.getNamel());
pstmt.setString(2, good.getManufacture());
pstmt.setint(3, good.getPrice());
pstmt.setString(4, good.getCodel());
int rownum = pstmt.executeUpdate();
if(rownum > 0)

result = true:



Maria DB

<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

g

tcatch(Exception e){
e.printStackTrace();
Hinally{

}

return result;

close();
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<+ DAO & DTO Pattern
v DAO HIMNEE 8 E GoodDAO CIEHHOIAE implements & GoodDAOImMpl 2cHAE M

=

@OQverride
public Boolean deleteGood(String code) {
Boolean result = false;
try{
if(connect()){
pstmt = con.prepareStatement(
"delete from goods " +
"where trim(code) = ?");
pstmt.setString(1, code);
int rownum = pstmt.executeUpdate();
if(rownum > 0)
result = true:
}
}catch(Exception e){
e.printStackTrace();
Hinally{

}

return result;

close();



Maria DB

<+ DAO & DTO Pattern
v AHE 28 GoodMain S2cHAE MA

import java.util.List;
import java.util.Scanner;
import javax.swing.JOptionPane;

public class GoodMain {

public static void main(String[] args) {
/212 E 12 203 Br=D)|

Scanner sc = new Scanner(System.in);

[/ 2ol g2 HEE Ha
String code = null;

String name = null;

String manufacture = null;
String imsi = null;

int price = 0;

//AIOIEHIOI A &S Z2E XN
Boolean result = null;

Good good = null;
List<Good> list = null;

01
W
"
N



Maria DB

<+ DAO & DTO Pattern
v A= 2|8t GoodMain 2HAE MY
//REt 21
MainLoop : while(true) {
[0l S0 g 2|
System.out.print("1.CI0I1& & JIA 201 2.GI0IE 10 JFR 20|
3.GI0IE =D} 4.010161 =& 5.4I0IH &AM 6. Z2 08 E&:"),
String menu = sc.nextLine();
//GIOIEAHI Ol A HAS QIAEA DS
GoodDAO goodDao = GoodDAOImpl.getinstance();
switch(menu) {
case "1"
list = goodDao.allSelect();
for(Good temp : list) {
System.out.printin(temp);
}

break;



Maria DB

<+ DAO & DTO Pattern

v AlSHS 2[5 GoodMain 2ciAE M A

case "2":
System.out.print("X 3 & OIS DEE LA

:II);
code = sc.nextLine();

good = goodDao.getGood(code);
if(good == null) {

System.out.printin("&MotX X= =L
LICH.");

telse {

}

break;

System.out.printin(good);



Maria DB

<+ DAO & DTO Pattern
v AHE 28 GoodMain S2cHAE MA

case "3"
System.out.print("& A & HI0IEIS DEE LEBIMR
")
code = sc.nextLine();
good = goodDao.getGood(code);
if(good == null) {
System.out.printin("At2 Jtsst 221
C+.");
System.out.print("0l &= & &6}
name = sc.nextlLine();
System.out.print("& &KX E LSEGHMR:");
manufacture = sc.nextLine();
System.out.print("J12= = & 26}
imsi = sc.nextLine();

>
H



DAQO & DTO Pattern

=
=

2|8 GoodMain A E

name, manufacture, price);

goodDao.insertGood(good);

try {
price = Integer.parselnt(imsi);
good = new Good(code,

result =

if(result == true) {
System.out.printin("

CIOIE &0l d3aHASLICH");

Al
=

CIOIE & &0l &I

LICE.");

telse {
System.out.printin("

}

tcatch(Exception e) {
System.out.printin("& 2= J1=

}

telse {
System.out.printin("Al2 2Jt=

i

Acy

}
break;



Maria DB

<+ DAO & DTO Pattern
v AHE 28 GoodMain S2cHAE MA

case "4":
System.out.print("=&& HIOIEH2 REE S

ol
=
FO

")
code = sc.nextLine();
good = goodDao.getGood(code);
if(good != null) {
System.out.printin("£=%& Jlssgt 2= L
C+.");
System.out.print("0l|ES LAESIMR:");
name = sc.nextlLine();
System.out.print("& &K E
manufacture = sc.nextLine();
System.out.print("J12 = &
imsi = sc.nextLine();

s

SAotAIR:");

otMI2:");



DAQO & DTO Pattern
28t GoodMain 2 A

name, manufacture, price);

try {
price = Integer.parselnt(imsi);
good = new Good(code,

result =

goodDao.updateGood(good);

CIOIE =& 0l d&obd

CIOIE! =& 0l & 1Hol

N0
18
ol

x
4
04
o
i

if(result == true) {
System.out.printin("

telse {
System.out.printin("

}
}catch(Exception e) {

System.out.printin("& 2= J1=

}

telse {
System.out.printin("& ot Xl = DEct

}

break;



Maria DB

<+ DAO & DTO Pattern
v AHE 28 GoodMain S2cHAE MA
"5

case
System.out.print("AtMIE GIOIEHS DEE 26}

code = sc.nextLine();
good = goodDao.getGood(code);
if(good != null) {
System.out.printin("&t Ml Jts8t 2 =L
C+.");
intr
JOptionPane.showConfirmDialog(null, "& & FX1|6U\|3“’*LIDW”)
if(r == JOptionPane.OK_OPTION) {
result =
goodDao.deleteGood(code);
if(result == true) {
System.out.printin("
ALHIOI & 20t SLICE.");
telse {

System.out.printin("
APHIO A THGHA SLICEH."):

[[I



Maria DB

<+ DAO & DTO Pattern

v AlSHS 2|8 GoodMain 2ciAE MM

System.out.printin("&MotXl ¥= 2=t
A A

=
W
1
0
>
-
[w)

}

break;



Maria DB

<+ DAO & DTO Pattern

v AlSHS 2|8 GoodMain 2ciAE MM

case "6"
break MainLoop;

default :
System.out.printin("l =& &% &6l SLICE");
break;

}

System.out.printin("MEHE 29 0 Hw2 0IS&ELICH");
sc.nextLine();

}
System.out.printin("Z 2 0& s & &HL|ICHII");
sc.close();



o%

» Olcl 882 UIOIEHE 0IEoi A CRUD &g = ol Z2 )&= HE0tAIL.

create table Item(

code int primary key auto_increment,
title char(50) not null,

category varchar(50),

description text

Jengine=innodb default charset=utf8;



RS

» Ol & Z HIOIHEZE 0lEdiAl CRUD S 8ol Z2)Hs & i
insert into ltem values(1, =
T2 A');
insert into Item values(2,
AT T)Ed);

insert into Item values(3,

DBMS');

insert into Item values(4,
o He s¢);

insert into Item values(5,
insert into Item values(6,

insert into Item values(7,

insert into Item values(8,

o o0Y);

insert into ltem values(9, =
insert into Item values(10, 'JavaScript', 'Web FrontEnd', 'HTMLS =

H'):

'‘Java’', 'Programming Language','?@

Eclipse’, 'IDE', 'Z20HUS B2 H & 4 ASE HE= @ 4

'‘Oracle', 'DataBase’, 'lH7| & 0ILF B2ZJ|20| =2 AIE0t= 2HAHE
'MySQL', 'DataBase’, ' A A J|eto| 2t HE DBMS - Maria DB
'PostgreSQL', 'DataBase’, 'L A A J|BHo| 2 HE DBMS');
'MongoDB', 'DataBase’, 'Jt& 20| A2 &= NoSQL");

'DBeaver', 'DB Tool', 'HIOIEHHIOIA AIERS & H iz 20",
'HTML', 'Web FrontEnd', 'EctR X0l 2EI=E HEAlotD| fI&t 03

'CSS', 'Web FrontEnd', 'HTMLOI CIXQIS =Dtotd| {8t 61H');
X

LGSOl ) | ¢ S o



o%

» Olcl 882 UIOIEHE 0IEoi A CRUD &g = ol Z2 )&= HE0tAIL.

insert into Item values(11, 'Servlet & JSP', 'Java Web Programming','URLZ OIE2dlA S EE
2 A= Java EE 2cHAY);

insert into ltem values(12, 'Spring', 'Framework', 'AtHF OHE 2| AHI0| A& JHE ZHLK3T');

insert into ltem values(13, 'MyBatis', 'Framework', 'SQL Mapper “Eﬂ 123");

insert into Item values(14, 'Hibernate', 'Framework', 'ORM =& R 3");

insert into Item values(15, 'Python', 'Programming Language','& ] &2 0| |
AA g0lEed ¥ 8e T2 002 Ho');

insert into Item values(16, 'R', 'Programming Language','SHl H &t DS e =221

cHE AHOIKH AZERIN &&');

A
Al
[
0
I

insert into Item values(17, 'Jupyter Notebook','IDE', '2= T2 22 A0 Z2H QIE SHE|
S HI0IEf &t AFOIHEI R ZAEES XJ6ts e &83d');

insert into Item values(18, 'Pycharm’', 'IDE', 'I}0|M Z2 2l S HE|otH & &= UE= ol =
=Tz )g);

insert into Item values(19, 'Google Colab', 'IDE', '712 22 2etRC J|BIOZ FIIH L E
= Hee);



Olell 8= UIOIEHE

insert into Item values(20, 'SW 28, 'A

oz 26| ?Et &2,
insert into Item values(21,
ArZotD| /i 2telot=
insert into ltem values(22

(2

insert into Item values
H EHSE D|ls');

insert into Item values(24, g 22" 'ATE O JHE D| Bt

BrH 21,

OlZoi A CRUD &= =&
e

'Algontum VAT EO JHE DB D
3 'Design Pattern',' AT EQ] i IE* ="' '2HAE SHE X

—/

DataStructure', 'ATEQIN Y J|Et D=

=)

’

—

Jl=

A2

ATES0 LS BotH
C'HOIES 58X02

22X iz s);

L 'sEH0 g s st



o

OtcH 882 OIOIEHE 0IEoi A CRUD &g = ol Z2]&#HE HE0AIL.

insert into Item values(25, 'Data Mmmg 'Contents', 'tlA22 H&

|OIE CHUIA X
0l Ats&dez SHE A20|LF IHE S 24610 JIXI/U= EEE F==ot= BPQQE KDD ar
_}I: ol-')

insert into Item values(26, 'Al', 'Contents',
M2l 212to XissS 2ol JIx Xs');

insert into Item values(27, 'Machine Learning', 'Contents', 'HIOIEHE 0|2dHA & 1DelSsS &
IHOt st&otE Jls');

insert into Item values(28, 'Deep Learning', 'Contents', 'AI& 2| AFDEAIS HAEHU A JI2

Xl= JIAHS s & 20H);

2 S0 W& gHeES M40t

'%I—l%-l S T O

—/

aly

insert into Item values(29 'Reinforcement Learning', 'Contents’, '{™ &t OtH A E2l= Of
OIMEDII SIS AEHE CIAIGIN, M8 Disct dHss & EA4=2 Zlisoles s =2 dls =

NE Heists gre);

’

insert into Item values(30, 'Metaverse', 'Contents', 'SXIRI0A AKX MED} HNHNOZ OIH
= 80 &Y, 25, o5 S0l F&EE JOta /HD#I');

insert into Item values(31, 'DevOps', 'Contents', ' 2T EQ 2 H&LW 2HO| S8HHZ AN, A
TEAN XS AED s M2 249 A5, &€ 2 S§s A Xodl= MY &HolU 23H);
insert into Item values(32, 'MLOps', 'Contents ‘T2 A SR LG Eel — Ot & A
0l SSHOZ HIE L S| 22jotes 21 SEZ ot o] &s);



OtcH 882 OIOIEHE 0IEoi A CRUD &g = ol Z2]&#HE HE0AIL.

insert into Item values(33, 'Tomcat', 'Web Application Server','apache web serverE 0| 2o}
=EQE AA T2,

insert into Item values(34, 'Docker', 'Container’, '2lsAQ° S22 T2 )dHEsS IZ2 M A 22|
Jl=ES A2l 28042 Aldist] 22l');

insert into Item values(35, 'Kubernetes', ' AT EY N &2 €', 'ZAHOIHSE FIAZ2E2 M|
AE 22lot)] |EH 0lAIH0l U1, E$EIISE QLEAA ZEHE");

insert into Item values(36, 'Git', 'H& 22| €', 'Z2FH U2 HAAISES =G0 0] Ho
AMEXE 2H0l Y IIY S92 &AS XSot)| Ret 24 HE 2t2] AIAE);

insert into Item values(37, 'Jenkins', 'Cl €', 'AZEI M Al XISZSE E&(continuous
integration) AIHIAE HMIZd6l= €');

insert into Item values(38, JIRA', '0l#& =& &', 'H1 =&, 0|& =&, T2 ME 22| Js3
MZB0dl=s 2AZENY);

insert into Item values(39, 'Zeplin', '8 ="', 'CIAOIH &L JHLXE RSt S &Y 82 T
23Y);

insert into Item values(40, 'Slack', '22tLE JIgt & & &' '2 = st XAalsS 8 A



» Olcl 882 UIOIEHE 0IEoi A CRUD &g = ol Z2 )&= HE0tAIL.

insert into Item values(41, 'Lmux' 29 +|X1 VIQE AA RUA HZE 29 A

insert into Item values(42, 'AWS', '22t< /\-Itllﬁ', 'OIDFZ=0IA HIEdl=s 2225 MHlAY);
insert into Item values(43, 'GCP', 'JEP$E MEIA', 'R20A HZ25ts 22RE HHIAY;
insert into ltem values(44, 'Azure', '22t22& AHIA', 'MSHA M Z5dl= %a}oc MEIAY;
insert into Item values(45, Tensorflow' 'AI Framework', '#20| H3dt= Al ZH&<K3A');
insert into Item values(46, 'Pytorch', 'Al Framework', 'HOIS0 A HZ20dl= Al Zd23");

insert into Item values(47, 'Keras', 'Al Framework', 'MXNet, Deeplearning4j, 8N E 2,
Microsoft Cognitive Toolkit £= Theano 0 A =&E 4= JAS');

commit;

select * from ltem;



< N X X

MySaql
v
v

v

E2t0IH 01&: com.mysal.jdbc.Driver(com.mysal.cj.jdbc.Driver)
IOIEAHIOIA OIS: jdbc:mysal://ip: ZEEHS/GHIOIEHIOl A 01 S
GIOIEO0l 8t=01 A= 2= GIOIEHBIO0IA 01 F

Ol ?useUnicode=true&characterEncoding=utf82 I}

Bt & 0l ot L MSHH &serverTimezone=UTC & FJt

ipe= 22 ZFFEHO0IH localhost

ZEHS = JI282= 3306

MySal2l JOBC EcCIOIHE U2 E 2H0tA XHdtot Xl 222 Xt &XIEZH/ jreHE

Jlib/extOl EAIGIHLE Z 2 E 9| BuildPath0fl =t



Mongo DB

% Mongo DB &=

v CE2l0lH M2 ssS T2 XM E 9| puild pathtl =JHmongodb—driver, mongodb—driver—core,
bson.jar)

64



Mongo DB

% Mongo DB &=
v" Mongo DB 4 & &0l
import com.mongodb.client.MongoClient;
import com.mongodb.client.MongoClients;
import com.mongodb.client.MongoDatabase;

public class MongoMain {
public static void main(String[] args) {
//Mongo DB & &
MongoClient mongoClient =
MongoClients.create("mongodb://localhost:27017");
//test 2t= GIOIE{HIOIA A&
MongoDatabase database = mongoClient.getDatabase("adam");

FR2E Z2dM& 20l
for (String name : database.listCollectionNames()) {

/] =R &t
System.out.printin(name);

}

65



% CRUD ¢

Mongo DB

v' GoodDAO 24

import java.util.ArrayList;
import java.util.HashMap:
import java.util.List;
import java.util.Map;

import org.bson.Document;

import com.
import com.
import com.
import com.
import com.
import com.
import com.

mongodb.BasicDBObject;
mongodb.client.Findlterable:
mongodb.client.MongoClient;
mongodb.client.MongoClients;
mongodb.client.MongoCollection;
mongodb.client.MongoCursor;
mongodb.client.MongoDatabase;

66



Mongo DB

% CRUD X
v' GoodDAO ZeiA
public class GoodDAO{

/] AZ2E 2AE BtE
private GoodDAO() {}

= 3E

private static GoodDAO obj;

public static GoodDAO getinstance() {
if (obj == null)
obj = new GoodDAO();
return obj;

67



Mongo DB

% CRUD ¢
v GoodDAO ZeHA
// GHOIEIHIOIA SIS HIASOHA AFRE B4 Mo

MongoClient mongoClient;
MongoDatabase database;

// GQIOIEHIOIA HZ HIAE
private void connect() {
mongoClient =
MongoClients.create("mongodb://localhost:27017");

}

// GQIOIEHIOIA HZ G A HAE
private void close() {

mongoClient.close();
}

database = mongoClient.getDatabase("test");

68



Mongo DB

% CRUD &#d
v' GoodDAO 24

// Goods HIOI=2 2 HIOIEHE 240 A 2IEdl= HAE
public List<Document> allGoods() {
// IOIEHE MZ&GHA CIEE QAAABA MM
List<Document> list = new ArrayList<Document>();
connect();
try {
MongoCollection<Document> collection =
database.getCollection("goods");
try (MongoCursor<Document> cur =
collection.find().iterator()) {
while (cur.hasNext()) {
Document doc = cur.next();
list.add(doc);
}
}
}catch (Exception e) {
e.printStackTrace();

} finally {

close();
}
return list;

69



Mongo DB

% CRUD ¢
v GoodDAO ZeHA

public Document getGood(String code) {
Document document = null;
connect();
try {
MongoCollection<Document> collection =
database.getCollection("goods");
Map<String, Object> map = new HashMap<String,
Object>();
map.put('code", code);
BasicDBObject object = new BasicDBObject(map);
Findlterable<Document> fit = collection.find(object);
ArrayList<Document> docs = new
ArrayList<Document>();
fit.into(docs);
if(docs.size() > 0) {
document = docs.get(0);
}

70



Mongo DB

% CRUD ¢
v GoodDAO ZeHA

catch (Exception e) {
e.printStackTrace();
} finally {
close();
}

return document;

71



Mongo DB

% CRUD ¢
v GoodDAO ZeHA

// otLtel HIOIE{E & dl= A
public Boolean msertGood(Document document) {
Boolean result = false:
connect();
try {
MongoCollection<Document> collection =
database.getCollection("goods");
collection.insertOne(document);
result = true;
} catch (Exception e) {
e.printStackTrace();
} finally {

}

return result;

close();
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Mongo DB

% CRUD ¢
v GoodDAO ZeHA

public Boolean updateGood(Document document) {
Boolean result = false:
connect();
try {
MongoCollection<Document> collection =
database.getCollection("goods");
collection.updateOne(new Document("code",
document.get("code")),
new Document("$set",

document));

result = true;

} catch (Exception e) {
e.printStackTrace();

} finally {
close();

}

return result;

}
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Mongo DB

% CRUD ¢
v GoodDAO ZeHA

//HI0IEHE MHdl= HAE
public Boolean deleteGood(String code) {
Boolean result = false:
connect();
try {
MongoCollection<Document> collection =
database.getCollection("goods");
Document document = new Document();
document.append("code",code);
collection.deleteOne(document);
result = true;
} catch (Exception e) {
e.printStackTrace();
} finally {

}

return result;

close();
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Mongo DB

% CRUD &g
v' GoodMain 2 A

import java.util.List;
import java.util.Scanner;
import org.bson.Document;
public class GoodMain {
public static void main(String[] args) {
/] IIBE & M =D

Scanner sc = new Scanner(System.in);

/] 2 O g2 MEE H
String code = null;

String name = null;

String manufacture = null;
String imsi = null;

int price = 0;

-

// GIOIEIHIOIA &S ZBNE MEE HE
Boolean result = null;
Document document = null;

{3



Mongo DB

% CRUD &
v' GoodMain 2ciA

MainLoop: while (true) {
/] Ol &80 25 8|
System.out.print("1.GI0I1E & JIA 20| 2.GI01E 100 DI 20|
3.0I0IEf =D} 4.0101& =& 5.0l ANl 6. 2208 S=:");
String menu = sc.nextLine();
// GQIOIEIHIOIA HS AIAEHA OFSD)|
GoodDAO goodDao = GoodDAO.getInstance();
switch (menu) {
case "1"
List<Document> list = goodDao.allGoods();
for(Document doc : list) {
System.out.printin(doc.get("code") +
+ doc.get("name")+":" + doc.get("price"));
}

break;

/6



% CRUD &g
v' GoodMain 2 A

DEJL YsLICH");

Mongo DB

case "2":

System.out.print("X3|& HI0IE{S] 2REE

code = sc.nextLine();

document = goodDao.getGood(code);

if(document == null) {
System.out.printin("x=3|&ef 10 of=

telse {

}

break;

System.out.printin(document);

{lf



Mongo DB

% CRUD &g
v' GoodMain 2 A

case "3":
System.out.print("& & & HIOIE 2 REE

code = sc.nextLine();

document = goodDao.getGood(code);

if (document == null) {
System.out.printin("AtE Jl=&t

System.out.print("0l S = LHGIMR:");
name = sc.nextLine();
System.out.print("& AKX E LSEGHMR:");
manufacture = sc.nextLine();
System.out.print("Jt= =2 LEGIMR:");
imsi = sc.nextLine();

/8



% CRUD &
v' GoodMain 2ciA

try {
price = Integer.parselnt(imsi);
document = new Document();
document.append("code",

code);
document.append("name”,
name);
document.append("manufacture", manufacture);
document.append("price",
price);

result =

goodDao.insertGood(document);
if (result == true) {

System.out.printin("GI0I& &0l & 206t SLICE");
Lielsell

P

ol
2
ol

System.out.printin("GIOI & &) 0fl Al IH N

}
3
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Mongo DB

% CRUD &
v' GoodMain 2ciA

catch (Exception e) {
System.out.printin("& 2 =

}
} else {
System.out.printin("Al2 2Jt=s8t
IELICE
}
break;
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Mongo DB

% CRUD &g
v' GoodMain 2 A

case "4":
System.out.print("#=&& HI0IE2 REE

code = sc.nextLine();

document = goodDao.getGood(code);

if (document != null) {
System.out.printin("£=& Jl=&t

System.out.print("0l S = LHGIMR:");
name = sc.nextLine();
System.out.print("R ALK E ASAGIMR:");
manufacture = sc.nextLine();
System.out.print("J1Z= = LEGIHR:");
imsi = sc.nextLine();
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% CRUD &
v' GoodMain 2ciA

try {
price = Integer.parselnt(imsi);
document.append("code",

code);
document.append("name”,
name);
document.append("manufacture", manufacture);
document.append("price",
price);

result =
goodDao.updateGood(document);

if (result == true) {

System.out.printin("GI0I&H =& 0l & 206t 5SLICE");
}else {

System.out.printin("GI0I& =& 0l &It SLICE");

}
}

82



Mongo DB

% CRUD X
v' GoodMain 2ciA
catch (Exception e) {
System.out.printin("& 2 =

}
} else {
System.out.printin("Z Motk =

break;
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Mongo DB

% CRUD &g
v' GoodMain 2 A
case "5":

DEQLICE");

ALHISHAI L LITH2(AEHIY)");

System.out.print("AHIE GIOIE S REE

code = sc.nextLine();

document = goodDao.getGood(code);

if (document != null) {
System.out.printin("At Xl Jt= &t
System.out.print("d &2

String r = sc.nextLine();
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Mongo DB

% CRUD &
v' GoodMain 2ciA

if (r.toUpperCase().equals("Y")) {
result =
goodDao.deleteGood(code);
if (result == true) {

System.out.printin("AF M0l & 2068 SLICH.");
}else {

System.out.printin("Ar KM Ol A IHHASLICE.");

}

}
}
else {

System.out.printin("Z ol Xl &=

Dt ANE £ SSLICH"):

}
break:;
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Mongo DB

% CRUD &g
v' GoodMain 2 A

case "6":
break MainLoop:

default:
System.out.printin("il =& &% d=6tdASLICE");
break:;

}

ro
=
qr
HU
o
O
il
c
O

System.out.printin("dEHE 29 [
sc.nextline();

}
System.out.printin("= 2 1 &4
sc.close();

[0
o8
i
el
-
(Wl
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% Oracle

v E2t0|HH 0lS: oracle.jdbc.driver.OracleDriver
v OIOIEHIOIA Ol S: jdbc:oracle:thin:@ip: ZEH S HIOIEHHI 0| A0S

.
® sid A0 ServiceName 22 &%0t= 320 = :GIOIEHHIOIA0IE AN /A
H|£O|E OE II-/\'|
® ip= 2Z ZHFEO0IH |localhost
e LEHS= )28z 1521
® [OIEHIOIA OIS

2 J|2X8 92 orcl(Standard Edition Ol Lt Enterprise Edition)
Ol Lt xe(Express Edition)

v’ Oracle SHOIXI0A JOBC =ct0IH E EF-S—E 2L EXl= SH0A 20t

ﬂ
ojdbc6.jar MY S XtHDF X = 229 XtHt &XZ0H/ JreH1 & /lib/extOl = AFGHA L
T2 HE 9| puild pathOH CelolH e s =0t

o QC2=20| EXlE AR E20IHE=E C:WappWUHIOIEIH Ol A0S
Wproduct’v‘v‘1 1.2.0Wdbhome_1WjdbcWlib
o 2= =l

HI Ol XI: http://www.oracle.com/technetwork/database/enterprise—
edition/jdbc—-112010-090769.html
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< Oracle &= 5. Problems @ Javadoc [ Declaration G

!mport !ava.sql.annect|on, . <terminated> JDBCTest (2) [Java Application
import java.sql.DriverManager; Q22 gppc S2H0|H] 2CI=. .
public class OracleConnect { 2@2t2 Jpec S2H0|H 2E Qc, ..
static final String sid = "xe"; 8%/ 22043
static final String id = "system";
static final String pw = "oracle";

public static void main(String[] args) {

System.out.printin("22t=2 JDBC E2l0IH 2EE...");
//2ct=2 GIOIEIHIOIA M &
Connection connection = null;

try {
/] &=E HIOIEHIOIA Sl URLS SHELDH.
String url = "jdbc:oracle:thin:@localhost:1521:" + sid;
/] B=8tCHLogin)
connection = DriverManager.getConnection(url, id, pw);
} System.out.printin("&=% / 291 4&2");
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% Oracle &=

catch (Exception e) {
System.out.printin("&= / 2201 AIH");
System.out.printin(e.getMessage());

}
//HEBES S EHCY.
try {

connection.close();
} catch (Exception e) {
System.out.printin(e.getMessage());
}

5. Problems @ Javadoc (&) Declaration E

<terminated> JDBCTest (2) [Java Application
@22 sopec S2H0IH 22 ZE. ..
@2t2 Jpec S2HOIH ZE A2...

8%, 222 43|
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% Oracle0il 8=0iM &I
v O ANAA MY
CREATE SEQUENCE id_sequence
INCREMENT BY 1
START WITH 1
NOCYCLE;
v HIOI= &4
CREATE TABLE SAMPLE(
NUM NUMBER PRIMARY KEY,
NAME VARCHAR2(20));
v HlOlY =t
INSERT INTO SAMPLE VALUES(id_seqguence.nextval,
INSERT INTO SAMPLE VALUES(id_seqguence.nextval,
INSERT INTO SAMPLE VALUES(id_seqguence.nextval,
INSERT INTO SAMPLE VALUES(id_seqguence.nextval,
v OlOIE &2l SELECT » FROM SAMPLE;
v &Y 22 COMMIT;

'IRIN');
'YEZ i

T P
'JENNIE');
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+» QOracle CRUD - select 1:IRIN

import java.sgl.Connection; g\S(LEéll
import java.sqgl.DriverManager; :
ort . ° 4:JENNIE

import java.sqgl.ResultSet;
import java.sqgl.Statement;

public class SelectMain {
static final String sid = "xe";

static final String id = "system";
static final String pass = "oracle";
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«» QOracle CRUD - select
public static void main(String[] args) {

Connection connection = null;
Statement stmt = null;
ResultSet rs = null;

String query = "SELECT * FROM SAMPLE";

try {

/] BEE HIOIEHIOI ALl URLS MM

String url = "jdbc:oracle:thin:@localhost:1521:" + sid;
ESES

connection = DriverManager.getConnection(url, id, pass);
/] sqlS A& Al2Z £ Q= Statement QIAE A MA

stmt = connection.createStatement();

// select 222 AlHAII| D 11 Z2UE s HE

rs = stmt.executeQuery(query);

g2



«» QOracle CRUD - select

}

// GIOIE Dt QJACHH
if (rs.next()) {
do {

I 2 2 =2 MY F8HM &2

/]

o

a40| 2F
o — BA

rlo

SANEZ IITHAN &
System.out.printin(rs.getint(1) + ":" +

rs.getString(2));
} while (rs.next());

}
/] A& IO I SLCHE
else {
System.out.printin("&3 2 GIOIE D} i&LICE");
}
rs.close();

stmt.close();

connection.close();
} catch (Exception e) {

System.out.printin("0ll2f:" + e.getMessagel());
}

}
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+» QOracle CRUD - insert

import java.sqgl.Connection;
import java.sqgl.DriverManager;
import java.sqgl.Statement;

public class InsertMain {
static final String sid = "xe";

static final String id = "system";
static final String pass = "oracle";

94



+» QOracle CRUD - insert

public static void main(String[] args) {
Connection connection = null;
Statement stmt = null;

try {

/] BEE HIOIEHIOI ALl URLS MM

String url = "jdbc:oracle:thin:@localhost:1521:" + sid;
ESES

connection = DriverManager.getConnection(url, id, pass);
/] sqlS A& Al2Z £ Q= Statement QIAE A MA

stmt = connection.createStatement();

String query =
"INSERT INTO SAMPLE VALUES

(id_sequence.nextval, 'TZUYU")";

int result = stmt.executeUpdate(query);
if(result I=0)
System.out.printin("& &4 Z2");
else
System.out.printin("&H 2 & IH");
stmt.close();
connection.close();

95



+» QOracle CRUD - insert
catch (Exception e) {

System.out.printin("0ll24:" + e.getMessage());
}

}
}
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«» QOracle CRUD - PreparedStatement

import java.sqgl.Connection;
import java.sqgl.DriverManager;
import java.sqgl.PreparedStatement;

public class PreparedStatementMain {
static final String sid = "xe";

static final String id = "system";
static final String pass = "oracle";

S



«» QOracle CRUD - PreparedStatement

public static void main(String[] args) {

Connection connection = null;

PreparedStatement stmt = null;

try {
/] &=E HIOIEHHIOIAS URLS M4
String url = "jdbc:oracle:thin:@localhost:1521:" + sid;
/] B

connection = DriverManager.getConnection(url, id, pass);

/] sqlS Al A2 2= U= Statement UIAE A MM
stmt = connection.prepareStatement("INSERT INTO SAMPLE
VALUES(id_sequence.nextval,?)");
stmt.setString(1, "TIFFANY");
int result = stmt.executeUpdate();
if (result !1=0)
System.out.printin("& &4 Z2");
else
System.out.printin("& A TH");
stmt.close();
connection.close();
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«» QOracle CRUD - PreparedStatement

catch (Exception e) {
System.out.printin("0ll24:" + e.getMessage());
}

}
}

gs



% BLOB M& 1t 80|
v OraclefilA &= HIOIS M4
CREATE TABLE FILESAMPLE(
NUM NUMBER(10) PRIMARY KEY,
FILENAME VARCHAR2(50) NOT NULL,
FILECONTENT BLOB NOT NULL,
UPLOADDATE DATE);
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% BLOB M& 1t &1
v HE

import java.io.File;

import java.io.FilelInputStream;
import java.sqgl.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.Timestamp;

import java.util.Calendar;

import javax.swing.JFileChooser;
import javax.swing.filechooser.FileNameExtensionFilter;

public class FileUploadMain {
public static void main(String[] args) {
Connection con = null;
PreparedStatement pstmt = null;
int rownum = —1;
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% BLOB M& 1t &1

v &
try {
con =
DriverManager.getConnection("jdbc:oracle:thin:@localhost:1521:xe", "system",
"oracle");

/] LS HEI6HD| 218 THsHAMA

JFileChooser fc = new JFileChooser();

FileNameExtensionFilter filter = new FileNameExtensionFilter("
OlI0IXI", "ipg","ipeg","gif","ong");

fc.setFileFilter(filter);

/] WA XE 3130 £E286t10 2 H

/] 2tS resultOll M &

int result = fc.showOpenDialog(null);

rm

9
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% BLOB M& 1t &1
v HE

/| € HEO EIIHEOIH
if (result == JFileChooser. APPROVE_OPTION) {
/] SESEE Y = foll &
File f = fc.getSelectedFile();
String filename = f.getName();
FilelnputStream fis = new FilelnputStream(f);
[/ ST ERM L AIZ2ES Date QIAEHAZ OHS D
Calendar cal = Calendar.getInstance();
Timestamp today = new
Timestamp(cal.getTimelnMillis());
pstmt = con.prepareStatement("INSERT INTO
FILESAMPLE VALUES(" + "id_sequence.nextval, ?,?,?)");
pstmt.setString(1, filename);
// blob H}QIEl
pstmt.setBinaryStream(2, fis, (int) f.length());
[ £ YL AIZE HIRIE
pstmt.setTimestamp(3, today);
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% BLOB M& 1t &1
v HE

rownum = pstmt.executeUpdate();
if (rownum > 0)
System.out.printin("& e &=
pstmt.close();
con.close();

);

}

} catch (Exception e) {
System.out.printin(e.getMessage());
e.printStackTrace();
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% BLOB M& 1t &7
v &l

import java.io.FileOutputStream;
import java.io.lnputStream;

import java.sqgl.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.Timestamp;

public class FileReadMain {
public static void main(String[] args) {
Connection con = null;
PreparedStatement pstmt = null;
String sal = null;
ResultSet rs = null;
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% BLOB M& 1t &1

v 2]
try {
con =
DriverManager.getConnection("jdbc:oracle:thin:@localhost:1521:xe", "system",
"oracle");

// test2 HIOI=S2 2E HIOIHE A= sal
sqgl = "SELECT * FROM FILESAMPLE";
pstmt = con.prepareStatement(sqal);
rs = pstmt.executeQuery();
if (rs.next()) {
do {
/] =X, 2XE, €W A2
int num = rs.getint("NUM");
String filename =
rs.getString("FILENAME");
Timestamp uploadDate =
rs.getTimestamp("UPLOADDATE");
System.out.printin(num + ":" + filename
+ """ + uploadDate);
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& BLOB ME B 94|
-l

rs.getBinaryStream("filecontent");

FileOutputStream("./" + filename);

}else {

// BLOB JtH 27|
InputStream is =

/] D& HI0IEE filenamelll 2| =235lD]
FileOutputStream fos = new

while (true) {
byte[] b = new byte[1024];
int len = is.read(b);
if (len <= 0)
break:;
fos.write(b, 0, len);
}

fos.close();

} while (rs.next());

System.out. printin(*GFCIERZ S RN,
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% BLOB M& 1t &1

v 2|
catch (Exception e) {
System.out.printin(e.getMessage());
e.printStackTrace();
}
}
}
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s Procedure
v HIOIEHBIOI AU A KF
v ZZANE 0/EotH
v' OracleOil A &H
DROP SEQUENCE id_sequence;

o *H

CREATE SEQUENCE id_seguence INCREMENT BY 1 START WITH 1 NOCYCLE;

CREATE TABLE PROCSAMPLE(
NUM NUMBER(10) PRIMARY KEY,
MESSAGE VARCHAR2(200),
WRITEDATE DATE);

CREATE OR REPLACE PROCEDURE MyProc
(P_MESSAGE IN PROCSAMPLE.MESSAGE%TYPE)
IS
BEGIN
INSERT INTO PROCSAMPLE
VALUES(id_sequence.nextval,P_MESSAGE, SYSDATE);
END;
/
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% Procedure

v Procedure =

import java.sql.CallableStatement;
import java.sqgl.Connection;
import java.sql.DriverManager;
import java.util.Scanner;

public class ProcedureMain {
public static void main(String[] args) {
Scanner in = new Scanner(System.in);
System.out.print("HIAIXI E /&:");
String message = "";
try {
message = in.nextLine();
} catch (Exception e) {
System.out.printin(e.getMessage());
}

Connection conn = null;

String url = "jdbc:oracle:thin:@localhost:1521:xe";
String id = "system";

String pass = "oracle";

String query1 = "{call MyProc(?)}";

1LIKG)



% Procedure

v Procedure =

try {
conn = DriverManager.getConnection(url, id, pass);
CallableStatement call = conn.prepareCall(query1);
call.setString(1, message);
call.executeQuery();
call.close();
conn.close();
in.close();
System.out.printin("Z 2 AI X Algd A4 2");
} catch (Exception e) {
System.out.printin("& I{:" + e.getMessage());
}
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DTO & DAO Pattern

Markers Properties

4 Servers [ Data Source Explorer [f5 Snippets ' Bl Console $2 X 2&‘ Ex &E ‘ 7 B

<terminated> GoedMain [Java Application] C:#Program Filestt)ava®jdk1.7.0_25%bin#javaw.exe (2013. 8. 28. 27 8:00:45)

diolEiHIoN: &5
Good [code=001
Good [code=002
Good [code=003
Good [code=004
Good [code=005
Good [code=006
XML £
<Good><code>001
<Good><code>002
<Good><code>003
<Good><code>004
<Good><code>005
<Good><code>006

name=apple, manufacture=korea, price=1500]
name=watermelon, manufacture=korea, price=15000]
name=oriental melon, manufacture=korea, price=1000]
name=banana, manufacture=Philippines, price=500]
name=lemon, manufacture=korea, price=1500]
name=mango, manufacture=taiwan, price=700]

</code><name>apple</name><manufacture>korea</manufacture><price>1500</price></Good>
</code><name>watermelon</name><manufacture>korea</manufacture><price>15000</price></Good>
</code><name>oriental melon</name><manufacture>korea</manufacture><price»>1000</price></Good>
</code><name>banana</name><manufacture>Philippines</manufacture><price>500</price></Good>
</code><name>1lemon</name><manufacture>korea</manufacture><price>1500</price></Good>
</code><name>mango</name><manufacture>taiwan</manufacture><price>700</price></Good>

B2



< DTO & DAO Pattern
v OIOIEHIOIA &S

CIOIEHIOIA HIOIE &4

create table Goods (
code char(5) not null,

name varchar2(50) not null,

manufacture varchar2(20),
price  number(10) not null,
primary key(code)

);

&S 0ol ¢4

insert into Goods values('001',
insert into Goods values('002',
insert into Goods values('003',
insert into Goods values('004',
insert into Goods values('005',
insert into Goods values('006',

commit;

select * from Goods;

'‘apple’, 'korea', 1500);
'watermelon', 'korea', 15000);
'oriental melon', 'korea', 1000);
'banana’', 'philippines’, 500);
'lemon', 'korea', 1500);
'mango’, 'taiwan', 700);



< DTO & DAO Pattern

v DTO SciA 44

public class Good{
private String code;
private String name;
private String manufacture ;
private int price;

public Good() {

super();

}

public Good(String code, String name, String manufacture, int price) {
super();

this.code = code;

this.name = name;
this.manufacture = manufacture;
this.price = price;



< DTO & DAO Pattern
v DTO Z2cA M4A
public String getCode() {

return code;

}
public void setCode(String code) {

this.code = code;
}

public String getName() {
return name;
}

public void setName(String name) {
this.name = name;
}

public String getManufacture() {
return manufacture;
}

public void setManufacture(String manufacture) {
this.manufacture = manufacture;
}



< DTO & DAO Pattern
v DTO Z2cA M4A
public int getPrice() {

return price;

}

public void setPrice(int price) {
this.price = price;

}

@Override

public String toString() {
return "Good [code=" + code + ", name="+ name + ", manufacture="

+ manufacture + ", price=" + price + "]";



< DTO & DAO Pattern
v DAO CIHHOIA MM
import java.util.List;

public interface GoodDAO {
//HIOIE2 2 HOIHE A= HAE
public List<Good> allSelect();

[/J12912 JIXD 6L HIOIEHE JIM2E HAE
public Good getGood(String code);

//otLtel HIOIEHE &t ote Ol
public Boolean msertGood(Good good);

//otLte] IO E £=d6t= A
public Boolean updateGood(Good good);

//otLES] HIOIEIE At MGt M A
public Boolean deleteGood(Strmg code);



< DTO & DAO Pattern

v DAOImpl S A AMAd

import java.io.File;

import java.io.FilelInputStream;
import java.sqgl.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.util.ArrayList;

import java.util.List;

import java.util.Properties;

public class GoodDAOImMpl implements GoodDAO {

/| =2 SHAE BEE= IE

private GoodDAOImpl() {}
private static GoodDAOImMpl obj;

public static GoodDAOImpl getinstance() {
if (obj == null)
obj = new GoodDAOImpl();
return obj;



< DTO & DAO Pattern

v DAOImpl SciA M4

// QIOIEAHIOIA A HMEHMN AISE BHae A
private Connection con;
private PreparedStatement pstmt;

// QIOIEHIOIA H&E HAE
private boolean connect() {
boolean result = false;

try {
con =
DriverManager.getConnection("jdbc:oracle:thin:@localhost:1521:xe
"oracle");
result = true;

} catch (Exception e) {
e.printStackTrace();
}

return result;

1] 1}
’

system”,



< DTO & DAO Pattern

v DAOImpl S A AMAd

//cont pstmt 2 2Z Gl Hol= HAE
private void close() {
try {
if (pstmt != null)
pstmt.close();
if (con !=null)
con.close();
} catch (Exception e) {
e.printStackTrace();
}



< DTO & DAO Pattern

v DAOImpl SciA M4

// Goods HIOIZ22 2 E HIOIEHE HHA 2lE8ot= HME
public List<Good> allSelect() {
/] HIOIEHE HEHA ClEE QIABEA MM
List<Good> list = new ArrayList<Good>();
// select &2 ZUE HEE HE MY
ResultSet rs = null;

try {
/] AZ0H 4Z25tH
if (connect()) {
/] SQLS AEE & A= AIAEHA MY
pstmt = con.prepareStatement("select * from
goods");

// select 22| ZUE rsl MA
rs = pstmt.executeQuery();
/] ZAE HIOIEHE A A listoll H&



< DTO & DAO Pattern
v DAOImpl S A AMAd

if (rs.next()) {
do {
Good good = new Good();

good.setCode(rs.getString("code"));
good.setName(rs.getString("name"));
good.setManufacture(rs.getString("manufacture"));

good.setPrice(rs.getint("price"));
list.add(good);
} while (rs.next());
}

}
} catch (Exception e) {

e.printStackTrace();
}



< DTO & DAO Pattern
v DAOImpl S A AMAd

finally {
try {
if (rs !=null) rs.close();
close();
} catch (Exception e) {}
}
return list;



< DTO & DAO Pattern

v DAOImpl SciA M4

// code(Primary Key)E 2t0tAl goods HIOISO0IAl GIOIEE &
NE
// GQIOIE = SU{LE 1JHC LIS
/] 92 = null2 286D US e 1
/| SE20HAM M=s2 =32 W &MEIIE oLt JJAEFE =3
E 20F= 0SS 0t [ A=
public Good getGood(String code) {

/] BME HEE HEWMA clEdID| fI8 H=

Good good = null;

/| BME OO 28 HEE H

ResultSet rs = null;



< DTO & DAO Pattern
v DAOImpl S A AMAd
try{

trim(code) = ?");

//GIOIE{HIOI A HAZ
if(connect()){
//SQL AlsH QI AE A M
pstmt = con.prepareStatement(
"select * from goods where

//2SH0l GI0IEf BtelE
pstmt.setString(1, code);

//select P22 AlSHHA ZUE rsOfl HZ
rs = pstmt.executeQuery();



< DTO & DAO Pattern
v DAOImpl S M A

J/2AME HOlEHe 110 9 X &45LICY.
if(rs.next()){
good = new Good();

good.setCode(rs.getString("code").trim());
good.setName(rs.getString("name"));

good.setManufacture(rs.getString("manufacture"));
good.setPrice(rs.getint("price"));
}

}
}
catch(Exception e){
e.printStackTrace();
}



< DTO & DAO Pattern
v DAOImpl S A AMAd

finally{
try{
if(rs != null)
rs.close();
close();
}catch(Exception e){
e.printStackTrace();
}
}

return good;



< DTO & DAO Pattern

v DAOImpl SciA M4

//otLES] CIOIEH E & ot= HAE
public Boolean insertGood(Good good){
Boolean result = false:
try{
if(connect()){
pstmt = con.prepareStatement(
"insert into goods(" +
"code,
name, manufacture,price)"+
" values(?,?,7,?7)");
pstmt.setString(1, good.getCode());
pstmt.setString(2, good.getName());
pstmt.setString(3, good.getManufacture());
pstmt.setint(4, good.getPrice());
int rownum = pstmt.executeUpdate();
if(rownum > 0)
result = true;



< DTO & DAO Pattern

v DAOImpl S A AMAd

catch(Exception e){
e.printStackTrace();
Hinally{

}

return result;

close();



< DTO & DAO Pattern

v DAOImpl SciA M4

public Boolean updateGood(Good good) {
Boolean result = false:
try{
if(connect()){
pstmt = con.prepareStatement( "update goods " +
"'set name = 7, manufacture
=7, price =7 "+
"where trim(code) = ?");

pstmt.setString(1, good.getName());
pstmt.setString(2, good.getManufacture());
pstmt.setInt(3, good.getPrice());
pstmt.setString(4, good.getCode());
int rownum = pstmt.executeUpdate();
if(rownum > 0)

result = true;



< DTO & DAO Pattern

v DAOImpl S A AMAd

catch(Exception e){
e.printStackTrace();
Hinally{

}

return result;

close();



< DTO & DAO Pattern

v DAOImpl SciA M4

@OQverride
public Boolean deleteGood(String code) {
Boolean result = false:
try{
if(connect()){
pstmt = con.prepareStatement(
"delete from goods " +
"where trim(code) = ?");
pstmt.setString(1, code);
int rownum = pstmt.executeUpdate();
if(rownum > 0)
result = true;
}
}catch(Exception e){
e.printStackTrace();
Hinally{

}

return result;

close();



K/
0’0

DAQO & DTO Pattern

v AlSHS 2|8 GoodMain 2ciAE MM

import java.util.List;
import java.util.Scanner;
import javax.swing.JOptionPane;

public class GoodMain {

public static void main(String[] args) {
/212 E 12 203 Br=D)|

Scanner sc = new Scanner(System.in);

[/ 2ol g2 HEE Ha
String code = null;

String name = null;

String manufacture = null;
String imsi = null;

int price = 0;

//AIOIEHIOI A &S Z2E XN
Boolean result = null;

Good good = null;
List<Good> list = null;

03
W
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K/
0’0

DAO & DTO Pattern
v A= 2|8t GoodMain 2HAE MY
//REt 21
MainLoop : while(true) {
[0l S0 g 2|
System.out.print("1.CI0I1& & JIA 201 2.GI0IE 10 JFR 20|
3.GI0IE =D} 4.010161 =& 5.4I0IH &AM 6. Z2 08 E&:"),
String menu = sc.nextLine();
//GIOIEAHI Ol A HAS QIAEA DS
GoodDAO goodDao = GoodDAOImpl.getinstance();
switch(menu) {
case "1"
list = goodDao.allSelect();
for(Good temp : list) {
System.out.printin(temp);
}

break;



=
=

DAQO & DTO Pattern

")

LICE.");

28t GoodMain Z2cAE

case "2":

M

System.out.print("X3|& HI0IE{S] 2REE

code = sc.nextLine();

good = goodDao.getGood(code);

if(good == null) {
System.out.printin("Z XH 5t X|

telse {

}

break;

System.out.printin(good);



<+ DAO & DTO Pattern
v AHE 28 GoodMain S2cHAE MA

case "3"

System.out.print("& A & HI0IEIS DEE LEBIMR
")
code = sc.nextLine();
good = goodDao.getGood(code);
if(good == null) {
System.out.printin("At2 Jtsst 221
C+.");
System.out.print("0l &= & &6}
name = sc.nextlLine();
System.out.print("& &KX E LSEGHMR:");
manufacture = sc.nextLine();
System.out.print("J12= = & 26}
imsi = sc.nextLine();

>
H



DAQO & DTO Pattern

=
=

2|8 GoodMain A E

name, manufacture, price);

goodDao.insertGood(good);

try {
price = Integer.parselnt(imsi);
good = new Good(code,

result =

if(result == true) {
System.out.printin("

CIOIE &0l d3aHASLICH");

Al
=

CIOIE & &0l &I

LICE.");

telse {
System.out.printin("

}

tcatch(Exception e) {
System.out.printin("& 2= J1=

}

telse {
System.out.printin("Al2 2Jt=

i

Acy

}
break;



DAQO & DTO Pattern
v AHS 28 GoodMain A

E MM

O o

case "4":

System.out.print("=&& HI0IE2 REE &

code = sc.nextLine();
good = goodDao.getGood(code);
if(good != null) {

—

>

ol
FO

System.out.printin("s=& Jlsst 2 &

System.out.print("0| &S & & 6tAl

name = sc.nextlLine();
System.out.print("& &K E
manufacture = sc.nextLine();
System.out.print("J12 = &
imsi = sc.nextLine();

ot

s

SAotAIR:");



DAQO & DTO Pattern
28t GoodMain 2 A

name, manufacture, price);

try {
price = Integer.parselnt(imsi);
good = new Good(code,

result =

goodDao.updateGood(good);

CIOIE =& 0l d&obd

CIOIE! =& 0l & 1Hol

N0
18
ol

x
4
04
o
i

if(result == true) {
System.out.printin("

telse {
System.out.printin("

}
}catch(Exception e) {

System.out.printin("& 2= J1=

}

telse {
System.out.printin("& ot Xl = DEct

}

break;



<+ DAO & DTO Pattern

v AlSHS 2|8 GoodMain 2ciAE MM
"5"

case
System.out.print("AtMIE GIOIES REE &

ol
=
FO

")
code = sc.nextLine();
good = goodDao.getGood(code);
if(good != null) {
System.out.printin("&t Ml Jts8t 2 =L
C+.");
intr=
JOptionPane.showConfirmDialog(null, "8 &2 AHHIGHAI LS LIDE?");
if(r == JOptionPane.OK_OPTION) {
result =
goodDao.deleteGood(code);
if(result == true) {
System.out.printin("
ALHIOI & 20t SLICE.");
telse {

System.out.printin("
APHIO A THGHA SLICEH."):
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}

break;
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case "6"
break MainLoop;

default :
System.out.printin("l =& &% &6l SLICE");
break;

}

System.out.printin("MEHE 29 0 Hw2 0IS&ELICH");
sc.nextLine();

}
System.out.printin("Z 2 0& s & &HL|ICHII");
sc.close();



