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20.1 JDBC 72
== ;(]_(Q [e) ‘5]- 2~ OIEEJDBCJJ\ a Database Connectivity

Ak dloEHlo] 2 (DB ) ¢ AAsiA Hlole Y& 4
St} JDBC= dlofEHo]2 e AIA] (DBMS) 2] &

gto] Bef2] (java.sql H71A])E AlE
TdE]o] Sk,

Afiglo] SUsH AMEE 4 Gl S0t QlEfslo] AR

 ommepomM
{
]

JDBC (java.sgl TH7|X]) QIE{H[O|A

JDBC JDBC JDBC JDBC
Driver Driver Driver Driver
S%i Server

ORACLE'
MysQL. MariaDB

DATABASE
JDBC QIE#o|AE S8l AAR DB} 2¢sh= 2 JDBC Driver®|t, JDBC Drivers=
25 FHgt Zo®, DBMSPT He g the- EHlo} ARg-sfof 3t}

JDBC {IE#o] 2t
JDBCO| 3= o] Sl S0} EH|o| A5 o A= thaat L.

-

JDBC (java.sql Ti71x])

[ DriverManager ]

Y

E Connection }

Y ¢

[ Statement } [ PreparedStatementJ [ CallableStatement }
|

I

Y
ResultSet }

)
L
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PreparedStatement= Statement®} 45 SQLY DDL, DML & At ufj ARg-3Ic) 2|
o]H& w7431 SQL & AREE 5= Q7] wjlitof He|Adut BHebalo] £t} 1A Statement
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20.2 DBMS 4x|

DBMS vttt 254 the SQLE A3 | el FollAl s 15 3ol Ho] AM-El= MySQL

= 7IEo R At

MySQL €x|

w9 2 JAA A MySQLE A8 w4},

01 MySQL 4% el e th URLY| H&alA theze=dt 4= glek,

https ://dev.mysgl.com/downloads/installer

General Availability (GA) Releases

MySQL Installer 8.0.25

Select Operating System:

| Microsoft Windows

Windows (x86, 32-bit), MSI Installer

(mysql-installer-web-community-8.0.25.0.msi)

Windows (x86, 32-bit), MSI Installer

(mysql-installer-community-8.0.25.0.msi)

the packages you download.

Archives v
Looking for previous GA
| versions?

MDS: 7fB64hTra2ch2he35991 9d9db1 beBdRS | Signature

MD5: Ncfd075a dccdecllcee3580676 1 aaf ol | Signature

8.0.25 435.7M

o We suggest that you use the MD5 checksums and GnuPG signatures to verify the integrity of

02 [Download]

[ MySQL HT(8.0x)
2 CIR2Cske A™o| et

Seps 4 9

£S =9 mysql-installer-web—community—8.0.25.0.msi Y-S o

SREFH} g2 Es] Hofl 271¢] Fo] mig), 271918 "R §lo] dttol| ‘No thanks, just

start my download’ 35 Z¥/s}H Hr},

Login »
using my Oracle Web account

I No thanks, just start my download. I

for an Oracle Web account

MySQL.com is using Oracle SSO for authentication. If you already have an Oracle
Web account, click the Login link. Otherwise, you can signup for a free account
by clicking the Sign Up link and following the instructions.

ﬁgﬁ Up »
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03 the= =3 uhlS Algish thaa) o] MySQL Installer A%] o] Yepdt} Choosing
a Setup Type TAIA] Installer’} Alg3l= SWE A8z o2 H2|3517] §J3)] ‘Custom S A€

T % [Next] HEe 29

Installer Choosing a Setup Type
Adding Community

Please select the Setup Type that suits your use case.

O Developer Default Setup Type Description
Installs all products needed for Allows you to select exactly which products you
MySGL development purposes. would fike to install. This also allows to pick other
server versions and architectures (depending on
our 08).
O Server only your 05)
Installs unlythe MySQL Server
produc.
O Client only

Installs only the MySCL Client
producs, without a server

O Full

Installs all included MysQL
products and features.

@ Custom
Manually select the produsts that
should be installed on the
system.

04 Select Prodects @04 Available Products 5%2] ‘MySQL Server 8.0.25, ‘MySQL
Workbench 8.0.25", ‘Connector/J 8.0.25€ Agslil 3HEE =2 2EZ9] Products To
Be Installed 2202 Z27}A]7|1L [Next] HES Z2I3H}

MySQL. Installer Select Products
Adding Community Please select the products you would like ta install on this computer.
Filter:
(RS |AH Software, Current GA Any | | Edit
Available Progucts Products To Be Installed:
MySQL Servers MySQL Server 8.0.25 - X64
Applications MySQL Workbench 8.0.25 - X64
MySQL Connectors Connector/) 8.0.25 - X36

Documentation

249

[ Enable the Select Features page to
customize product features

Advanced Ogions

5025 himl

<Back || Net> || Cancel

01 HlolEHlo]A YE2(MySALE) 5



Products Ay

MySQL Server 8.0.25 — X64 DBMS

MySQL Workbench 8.0.25 — X64 DB 2| 3 7 2i8t Client Tool

Connector/J 8.0.25 — X86 JDBC Driver

MySQL. Installer Download MySQL. Installer Download

Adding Community Adding Community

The following products will be downloaded. The following products will be downloaded.

Notes

Product Status Progress | Notes

Product Status Progress

Click [Execute] to instllthe following packages. Show Details >

[<ma | [ ][ onea | F e (N

06 Installation SAONA H2E 93l [Execute] HES SE3It} A7} A2=H [Next] H

112

E O I35
E& 293

MySQL. Installer Installation MySQL. Installer Installation

Adding Community ing Community

“The following products will be nstalled. The following products will be installed.

Product Satus Progress | Notes Product Satus Progress | Notes
MySQL Server£.0.25 Ready to Install @[] mysaL senerso2s Complete
MySQL Workbench £.0.25 Resdy to Install Q SQL Workbench 8.0.25 Complete
Comnector/)80.25 Resdy to nstl @[] comectorngo2s Complete

Click [Execute] to nstall the following peckages.

‘Show Details >
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07 DBMS 44 &
Configuration ©AoA] [Next] HES E¢
et

93 Production

08 Type and Networking A4 =
MySQL A8 5 BFQ] 9 YIEQA < 2
S AAgI), 7fERE pColl A AR Config
Type2 & Development Computer s 4l
g3}al, Connectivity©l4l+= TCP/IP'%] #|
F8k2o) H =L Port:= 3306’02 AR
gt yuAs 2 712 Ay Odje R

[Next] HES S23sic}

09 Authentication Method ©Ao)A%= 7]
Hog 3% P8-S I= £l [Next] HE

o 299,

. Installer Product Configuration
each
products,
Product Status
MySQL Senver 8025 Ready to configure
Next Cancel
- x
MySQL. Installer Type and Networking
MySQL Server 8025 Server Configuration ype
c - P MysaL This setting il
he MySQL tance.
T—— Contg Tpe: [Deveopment Camputer 4]

Comectuity
Usetheolowing contals o et howyou would e o connect o s e
2w o Kerotoolor
[ Open Windows Firewall ports for network access.
[ Named Pipe. Pipe Name: | MYSQL

[ Shared Memory  Memory Name: MYSL

Authentication Method

P ot AhntcionBEECUMENEED
I

support this new
authenticatio nmem dm SO e beeook e meihe oy 450
Authentication Mthod b

jacy Authenticatior

MySQL 5 Compaibilty)
method should only be considered in the

01 HlolEHlo]A YE2(MySALE) 7



10 Accounts and Roles THAo|A= ]2} AA
a1 AR ARS F7F7] 998l [Add User]

PasswordE= ‘mysql =

Accounts and Roles

Root Account Pazsword

Password strength: Weak

MySQL User Accounts
Create MysQL d applicat that
consists of aset o privleges.

MySQL User Name. Host User Role. I Add User I

Edit User

Delete

e

¢l Root?] HIEHZE ‘mysqlS &gttt

3}, User Nameol+= java'g,

Please specify the user name, password, and database role.

w

MySOL user credentials

User Name: ‘java |

Role: | DB Admin -]

Authentication: ® MySQL

Passwaord: ‘..... ‘

Confirm Password: ‘..... ‘

Password strength: Weak

11 Windows Service S|4 = Peg H
Al A A 4 S 7R Ye-S I

Exkisy

2 3 [Next]| HES 2

12 Apply Configuration THA A= 4
Eo

4
=
Zg3s}laL A o] ZU [Finish] HES S=I3F

Apply Configuration
Click [Execute] o apply the changes
Configuration Seps. Log
O Witing configuration file
O Updating Windows Firewall rles
O Adjusting Windows senvice
O intiaizing dstabase (may take  long time)
O Starting the server
O Applying securty setings
O Creating user accounts

O Updtingthe Start menu ik

8 Appendix

Windows Service
[ Configure MySQL Server as a Windows Service

Windows Service Details

Please specify a Windows Service name to be used for this MySQL Server instance.
A unique name is required for each instance.

Windows Service Name: [MySQL80

2 Strt the MySCL Server ot System Startup

Run Windows Service as
The MySQL Server needs to run under a given user account. Based on the security
the options bel

® Standard System Account
Recommended for most scenarios
O Custom User

An existing user account can be selected for advanced scenarios.

| o e

dAeloF & HE-Z Ho| Eot [Execute] HES

Apply Configuration
The coniguation aperation has compleed.
ConfigurationSeps |Log

@ Wiiting configuration file

@ Updating Windows Frewallrues

@ Adjusting Windows senvice

@ it

@ Stating the server

database (may take a long time)

@ Applying securty setings
@ Creating user accounts

@ Updatingthe Start menu ik

The configuration for MySQL Server 8.0.25 was successful.
Click Finish to continue.




13

e
=

Product Configuration®|4] [Next] WES 2235}l Install Complete©|A] [Finish] HE

Sejsh A WL w oA He,

Installer Product Configuration MySQL. Installer Installation Complete
mmunity Adding Community
The instalation procedure has been completed.
products Copy Log to Clipboard
Product Status [ Start MySQL Workbench after setup
MySQL Senver 8025 Confguration complete.
< >
Next Cancel

TECF 3306 ZE 7HsH|

MySQLE x| 0l BHOR TAT 4 AUEE 3306 EES XSOR JHe AEsh | (20l XI32E
BH= R STRS A Tk BIRIR KIS0 §42] T40| OF HCIH TSt 20| 502 3306 TES
Hegsfor sttt

01 Y=L AR Hﬂ%% =2i5t 5 [AA] - [FH0|E L =ZOH — [Windows E2HO2 E0{7F [Windows
IT Windows 20t CHSFAIRIOIA [Hiet 2 HIERIT 221 - (13 AXlg 225t

H [11g 2ot0] 2= Windows Defender BISIH] CHSIAXE F LERCE 047 |0 [QIHFRE 721 — [M
2||S MEdSICE

DYFE SHHA BV ESEH
L) -bl #|E = BE

B

!‘ 6z Hot 1—1;,5; % Android Studio i\ oM
> B aUEg gAr:dvmd Studio Y Z==% =09 »
ecl
G v snzzEy v
Geci ¥ 1so=z mHy 3
pse

% eclipse w®7| »
% eclipse ~ e

< 3|« > g ~= v

01- io[E{H|0]A A=H(MySQLS)
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RIS ERLE =R = [ S e T o =

O 012) BYB(EX
@Firewal APLdll,-80200
Windows EZ2| HE& HU5HE 75

O A2% XH(C)
AR FE 23

_|_

Jlm

=

03 TCP'Z Aetisim,

N 22 IE Q|22i0] 3306’2 =ittt S LI

01 752 TCPH HSSLITH UDPH HSELITR

O UDP)
0l 82 2E 22 ZEH HSELITL S 2 TEHSHHSELIDR
O=s=uzep
| CEECESD 3306 |
AT B0, 443, SO00-5010
04 ‘017 512’ MelS TJrijz £11 (OS] HES 2/t

MEE A H20| LA 22 0D HYS LU0 LI

CEEEETY
FoecCE Bok|s M0 2L\ K 22 A0 FHELICH

O =29 93¢ 52(C)
A0 K

IPsecs ALSSI0 2ASE HA0
AMSTI0 H20] EZELICH

AFERF RIE(Z)

O 938 B

SHEILICH 22 2o 3% Lo IPsec 58 2 A8 235

1 =HY(D)
EHFE EIA ZHEIH H2E B2 HEELICH

4 Agyp)
SREIL N WESR I /RO B 220 H2E 22 JSELCL

M 2w
ZHREI S8 LIEAI #IRH 2L 32 HSELICH

10 Appendix



06 %! 0I5 2ol MySQL0[2i2 Y25, [0F] HES S=l6H Z=Ct.

DIZN):
MySQL

€3(E8)D):

20.3 Client Tool &x|

MySQL Workbench+= DB 7H & 2o AR&-=]= Client Toole]ty, MySQL AX] ZH oA
ol AAES17] wizell F7ke A art glok, AA7E ks Ao ® A A AJA |
oA [MySQLI — [MySQL Workbench x.x CE}E Al8{8|A] Aa¥s= Fr},

[ MysaL workbench —_ o0 x)
_

File  Edit  View Uatabase |ools  Scripting  Help

Welcome to MySQL Workbench

MySQL Workbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other
database vendors to your MySQL database.

Browse Documentation > Read the Blog > Discuss on the Forums >

MySQL Connections @® Q

MySQL Workbench could not detect any MySQL server running.
This means that MySQL is not installed or is not running.
Rescan servers

)

MySQL 2] ZHolA] java ARSAF APS 713171 wiszoll AREAL A& Ak 2 Aest
11 of7]of| A= & 'R Lok} Workbenchofl4] MySQL Connections B2 G2 @ ofo]
& 235} Setup New Connection 3FAoA] th&3}k o] g3l 3 [OK] HES S2E3it}

J

01 HlolEHlo]A YE2(MySALE) 1



p
i Setup New Conni

m} X

I Connection Name: |thisisjava I | Type a name for the connection
Connection Methog: | Standard (TCP/IF) | Method to use to connect to the RDBMS
Parameters ss|. Advanced
Hostname: |]_27.n.g‘ 1 | Port: ‘3306 | :ZEEPN IPtaddrESs of the server host - and
port.
I Username: |]ava I ‘ Name of the user to connect with.
Password:

‘ The user's password, Will be requested later if its
not set.

[[Storein Vauit .. ||

Default Schema: ord For Connection =fault schema. Leave
Please enter password for the
following service:
Service: Mysqgl@127.0.0.1:3306
User: java

[[Passwore: i | |
[]

‘ Configure Server Management... | | Test Connection ‘ | Cancel | I oK I
» Connection Name: ‘thisisjava’ /&
e Username: java’ &2
» Password: [Store in Vault] HE Z2!
» Store Password For Connection CHEHXI2| Password: ‘mysql’ &2 — [OK] HE S22

225 Sl ol A8 AR A/ AR vk AR 3 1 |
??_]_'E]' 2 java

127.0.0.1:3306

thisisjava x

Edit

a& e o8&

tile view Uuery DUatabase Server lools Scripting  Help

Navigator:::
MANAGEMENT

© Sserver Status

2 Client Connections

2 Users and Privileges

21 Status and System Varizbles

& Data Export

Data Import/Restore

BO OE wmowne: -4 < Q [

1

&

INSTANCE

A Startun / Shutdown
Administration | Schemas

No object selected

Output =

LT Action Output -

& Time Acton Message Duration / Fetch

Object Info | Session
L
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20.4 DB +d

o] WorkbenchollA 3158 DB} TableS

DB 44

/\g A

3ff =2Ak

[e]

01 MySQL= DBE &7ipeneiil 22 I g g [Hl@ @& & B &
H2 Navigator H 312 [Schemas] & Al
o SCHEMAS 0w

glgjA] Schema BAER 3K k8- DB A4 Q. [Filter objects |
£ 9181 B0l @ ofol g el »8

Administration
02 Name gz ‘thisisjava’2}al Y2stal, Charset/Collationof|4 EFThe: HES 223
217} utf8' 7} ‘utf8_general_ci'®2 Mg o2 [Apply] HES Z23Ic}

Query 1

|Name: |ﬂ’1isisjava I

| Specify the name of the schema here. You cal

’/

Rename References

Refactor model, changing all references found in

|CharsethoIIaﬁon: |utF5 V| |utF5_qeneral_ci

> |I The character set and its collstion selected he

Schema

Apply

|| Revert |

03 Review SQL Script T4 [Apply] HES,

)= St

Apply SQL Script ©A°llA [Finish] HE-&
01- HIO|EfH|0]A 2AE2(MySQALE) 13




Review the SQL Script to be Applied on the Database Applying SQL script to the database

Onlne DOL

e flowng taks il nowbe execut,Pess montr the xecton.
Hoortm: [Defaut <] toatpe:  [oet g

Press Show Logs o ses the executon

& Bxecute SQL Statements
CREATE SCHEMA "thisisjava” DEFAULT CHARACTER SET utfs ;

2 QL sorpt was successful applied to the database.

. [ e

04 434 o2 DB7F A=W Navigator Hol

o .. e} [ =
thisisjava7} th33F Zo] AAJEL}, thisisjavagE o [Fiter objects |

= = S
Aesha nkos 2% HES sl [Set as o

B Load Spatial Data
= >
Default SChema]’é‘ zj. H java 7:“;39] 7]%])&“1[ I Set as Default Schema |
= Filter to This Schema

27|atE A5k

] ]- =0 “q" Schema Inspectar

Administration ¢ Table Data Import Wizard

Table 444

01 AREAF BE7F A4 users Hlole= A8 | fl8fl eflAlla2 sql/mysql/users.sql T+ 9]
EIAE -85 FARH Workbench®] Query H37]of| 0] Y=t} il npeie Be FEs
Aegt ohe AR 918l W17 e ool 2 (#) & SErith

Query 1
Eﬂiﬁﬁai@i@@liUmﬂto‘Imes 'I‘,‘EI‘Q@@
1= create table users (
2 userid varchar(52) primary key,
3 username varchar(52) not null,
4 userpassword varchar(52) not null,
5 userage numeric(3) not null,
6 useremail varchar(52) not null
7

02 AAE BE7F A74E boards HlolEs A/dst7] f18f A4 sql/mysql/boards.sql 2t
Yol PAE Y83 BALS| Workbench®] Query HX7]of| £o] Yt} T3l upeAR E

SEE HEF che AL 9o W R ool (#) & I,
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EH[Z]F A0 B O OME mmo -i%|¢a[E
1 ®  create table boards (
2 bno int primary key auto_increment,
3 btitle varchar(128) not null,
4 bcontent longtext not null,
5 bwriter varchar(52) not null,
6 bdate datetime default now(),
7 bfilename varchar(58) null,
8 bfiledata longblob null
2 - );l

03 Al A7 A% accounts HolEE A7 Y8l A4
HZ7)o] Bo] Wit} 8|3 create £
P Sl 7l =g oto] 2 (#) & 28T

__,_].01__4 HAE LH

A insert w74 HE IEE UReAR

& BAR Workbench®] Que
A2 Aelst r,]_

create table accounts (
ano varchar(28) primary key,
owner varchar(22) not null,

balance  numeric not null

1

2

5

4

5 )i
6

7e insert into accounts (ano, owner, balance)
8 values ('111-111-1111', '#xs', 1000000);
9

10 = insert into accounts (ano, owner, balance)

11 values ('222-222-2222", "#@iHz', G);l

L

Query 1
[~ " hﬁ ﬁ O @ '\._-.," "\;;‘," Limtto 1000rows = | ¥ | <F @, [E @

04 3719 Hlolgo] Wi g5 o= A= et SCHEMAS
FollAl TablesE 2P3E o o5t o) Hlol ol5S°] &
ofof ghtt, qhef Holx] of=ti -5 AT ofo|2 (o) & 2
gafA] =55 7RI

sql/mysql/accounts.sql

Tt

SCHEMAS o
Q. [Filter objects |
> sYs
¥ [ thisisjava
V@ Tables
> % boards
> % accounts
> % USErs
5 Views
@ Stored Procedures
@ Functions
Administration Schemas
01- cllo|Ef#lo]A U&E2H(MySQLE) 15



20.5 DB g&

o] E 22 T304 DB A4stH sl DBMSS] JDBC DriverZ} 2 o38ct, T3t A4
off Fagt ok ul 7FA] AE7} Qlofof i,

AS20|¢E T2 T3 M
MySQL
PNl JDBC JDBC ’ _ oE ©) I
= Interface Driver ”
@[
BE2I0|HE 2734 1P Oracle
ht JDBC JDBC ’
Iac Interface Driver

@ DBMS7t EX|E HFEQ| IP Fa
@ DBMS7} 6185k= ZE(Port) Ha
@ AIZXHDB 7AE) ¥ HIZHS

@ MEstixt k= DB 0I5

IP 4t AFEHE Zoprhr] 98l Port 13 DBMSE d143517] 98 asich DBMSE o]
7§e] DBE et AR AME-SE DB olgo] Fash, of ARGARRIA] IFH7] fIgh A

JDBC Driver x|

20.27800|4 24 PCf MySQL= AAIFtH tha =0l JDBC Driver ¥& 2be = Itk

C:\Program Files (x86)\MySQL\Connector J 8.0\mysgl—connector—java—8.0.25jar
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TheF MySQLS AA|3HA] ¢Fal €A MySQLS AHE-gtHH JDBC Driverth HEE th URLOJA]
CheR =3 4= gt

https://mvnrepository.com/artifact/mysagl/mysgl—connector —java
9 Al Eo A= MySQL HAE & JDBC DriverS Algsk=t], MySQL 8.03} &3h%= 713 o}

Ap w5191 8.0.xE ot A} thg I} o] il JAE 2RI,

Home » mysql » mysqgl-connector-java

| MysQL Connector/]

Mysal
. JDBC Type 4 driver for MySQL
License
Categories
Tags
Used By 5,301 artifacts

[ central (84) || Jahia (1) || Redhat Ga (4) || Redhatea (1) || 1cm (10) || EBteublic () |

Version Repository Usages Date
o 24
8.0.25 2 May, 2021
8.0.24 a4 Apr, 2021
A
|4 QU

[T MySQL HE(8.0x)2 CI22Est= Aol wet Zefd

JDBC Driver 2to]H&g] 2 (jar) Ttd-g 97| 913 Filesoll Q)& jar Y35 Sl

/Home » mysql » mysgl-connector-java » | 8.0.25
- | MySQL Connector/J » 8.0.25

i JDBC Type 4 driver for MySQL
License
Categories
organization Oracle Corporation
HomePage http://dev.mysql.com/doc/connector-j/en/
Date (May 10, 2021)
Files View Al
Repositories Central
Used By 5,301 artifacts

01 HlolEHlo]A YE2(MySALE)
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27 PCOA AU URLAIA W2 mysql—connector— (v i thisisava

5 B JRE System Library [Javase-17]

java—8.0.x jar Y-S thisisjava ZZAES] |ib Ztjo| BA} > 8 e o
» m Referenced Libraries

ek lib BC7F O thisisiava ZRAEES vhes 02FH VO e
HEo g ZEgt & [New] — [Folder|E AE3l|4 AJAdeict [3 mysal-connector-java-8.0.25 jar]
1831 JAR T} Qo] Q= SHAS AMESH] 915 JAR THAS AE] B upes o ER WES

YAt o] Build Patholl 713t}

v [ thisisjava v 122 thisisjava
> ; JRE System Library [JavaSE-17] 5 m JRE System Library [JavaSE-17]
3 B src
o » & src
> mh BEfEFEHOBd Libraries v =) Referenced Libraries
v = Ilt_). _ 5 [ json-20220320 jar
g8 json-20220320 jar )I mysql-connector-java-8.0.25 jar

84 mysgl-connector-java-8.0.25.jar v &b 7y

Mew [#) json-20220320 jar
S {84 mysgl-connector-jav4-8.0.25 jar
Open With >
Show In Alt+Shift+W »

Copy Ctrl+C

E2  Copy Qualified Name

Paste Cirl+V

K Delete Delete

Refactor Alt+Shift+T »

g Configure Build Path...

£t Hs= CLASSPATHO JAR I H2 F71517|

Y ZEZE|AN S2f0[RIE Z2OUS MAlISIH 21 e CLASSPATHO| JDBC Driver JAR W
HRE ZIM5H0F BiCh Ch2 2 MUIE CLASSPATHO| Z2Z 715l £Xt
1. C\Program Files\Java\jdk—21 210] 2|2 2l0[E22|7} M&E extlib CIHERIS HMGHT

2. C:\Program Files\Java\jdk—21\extlib C[AE2| 20|l mysql-connector—java—8.0.25 jar LIYUS K&
t

ron

3. 2t B4 CLASSPATHOI| CHE11F 20| JAR T H2E 716l &L
(Zek igmliﬂf"'di() FEIEA] 2L0{0F &)

ME ZE7I0D)

C#Thislslavaworkspacewmy_libwdistwmy_lib jar
CH¥Program F\\esWJa\raWJdk -21#extlibwjsen-20231013 jar
Fidk-21 nysgl-connector-jay
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DB &Z

ZeoldE 2 73S DB} A5l 8 714 WA ok & 2H)S IDBC DriverE H|2e&2
243k= Flo|t}, Class.forName () HAEE EER $017 JDBC Driver @145 Build
PatholA] ka1, vjm el 2gict

Class.forName("com.mysql.cj.jdbc Driver");

o] IHoAl JDBC Driver ;A9 static EF0| AYEHA DriverManagerd] JDBC
Driver A& 55351 9ot WeF Build Pathof|4] JDBC Driver A5 24| Fshd
ClassNotFoundException®] HAYSIE 2 of| 2] #]2] 5 sfjof g},

DriverManager]l JDBC Driver’} &% W getConnection () HAE2 DB} 2L & 4=
Ak,

Connection conn = DriverManager.getConnection("®Z =2atd", "ALE2}", "H|UHS");

A HA oj7g A FAER1], DBMSHITE TR 412 7HA| AL Q) TR MySQLe] 42
BEAES Hof 2},

jdbc:mysql://localhost:3306/thisisjava

4 4 $

P &4 HE DBY

localhost= 271e] 2% MySQLE AZSHATE Slujolct, U2 MysQLA Askeldd b 7
A2 7))ok gtk 33062 Port W13, thisisjava+s= DBEo|t},

Aol Ad3HH getConnection () Hl4E+= Connection A 2|gigic}, whoF AZdo| Aujjst

H SQLException®| AR o|9] 22| sfiof gict,

01-dlojEf#o]A LU=A(MySQLE) 19



RS- 20,4914 223t thisisjava DBoY| G128k= WS Rof Fu}

»> ConnectionExample. java
package ch20.mysql.sec05;
import java.sql.Connection;
import java.sql.DriverManager;

1
2
3
4
5 import java.sql.SQLException;
6
7
8

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

9 Connection conn = null;

10 try {

11 //JDBC Driver &%

12 Class.forName("com.mysqgl.cj.jdbc.Driver");
13

14 /19E517|

15 conn = DriverManager.getConnection(
16 "jdbc:mysql://localhost:3306/thisisjava",
17 "java",

18 "mysqgl"

19 )e

20

21 System.out println("®Z2 A&3");

22 } catch (ClassNotFoundException e) {
23 e.printStackTrace();

24 } catch (SQLException e) {

25 e.printStackTrace();

26 } finally {

27 if(conn 1= null) {

28 try {

29 /198 #7|

30 conn.close();

31 System.out.println("®Z Z7|");
32 } catch (SQLException e) {}

33 }

34 }

35 }

36 }
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HE 43
oz @l
A4 AL DBE #S Hloll= Connection Z4A2] close () MAEE &3} o] At

SQLException®| At 4= gl o v = o] A|7} Eesir},

20.6 Hlojg| XME

o]t AoflA= JDBCE o834 INSERT & Aok Wi dotial users HlolEo] A=
& AMEAL AHE AABH= INSERT 22 thaa} 2t}

INSERT INTO users (userid, username, userpassword, userage, useremail)
VALUES (‘winter', 'StAg', '12345', 25, 'winteremycompany.com')

= 7 (F23) 2 WIS w73k INSERT 0.2 W78k thaat o,

INSERT INTO users (userid, username, userpassword, userage, useremail)
VALUES (2, 2, 2, ?, ?)

Z12]31 INSERT 2 String EFY] H4= sqlol] ZAME = tjlsict,

String sql = new StringBuilder()
.append("INSERT INTO users (userid, username, userpassword, userage, useremail) ")
.append("VALUES (2, 2, 2, 2, 2)")
.toString();

cC
o

rir

String sql =
"INSERT INTO users (userid, username, userpassword, userage, useremail) " +
"VALUES (2, 2, 2, 2, 2)";

01- Hlo|E{Ho|A i&E2H(MySALE) 21



73k SQL F2 Algisle W PreparedStatement”} 23}, th23} 70] Connection
9] prepareStatement () HAE=25E PreparedStatements BTt

PreparedStatement pstmt = conn.prepareStatement(sql);

AL 2ol Eoi ke AAsl=tl, 7 Aol wek 1FE Wor) Foeny, ghef erejof w

A
2} Setter HAEE A3 & 3 HAol= ? W, T+ HAjol= kS XA +t

pstmt.setString(1, "winter");
pstmt.setString(2, "stAHE");
pstmt.setString(3, "12345");
pstmt.setInt(4, 25);

pstmt.setString(5, "winteremycompany.com");

% executeUpdate () HIAEE SE38HH SQL 0] AY=HA users Ho|Eol 171
o] o] At executeUpdate () W47} 2jElahe gk A 8 =90, B o= A3
int rows = pstmt.executeUpdate();

PreparedStatementE T ol AMESHA] & Aol close () HIAES T E3A

PreparedStatement’} AFS-3IE Wi E|E A AZIct,

pstmt.close();

o oAIAl= users HlolE0| ARSA} RS AR oh= HA| IS Ko o},
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»> UserInsertExample.java

25
26
27
28
29
30
31
32
33
34
35
36
37

package ch20.mysql.sec06

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

public class UserInsertExample {
public static void main(String[] args) {
Connection conn = null;
try {
//JDBC Driver S&

Class.forName("com.mysql.cj.jdbc.Driver");

//HEst7|
conn = DriverManager.getConnection(

"jdbc:mysql://localhost:3306/thisisjava",

"java",
"mysql"
)e

/o7 ekE SQL = A4

String sql = "" +

"INSERT INTO users (userid, username, userpassword, userage,

useremail) " +
"VALUES (2, 2, 2, 2, 2)%;

//PreparedStatement 7| 2 zt 2|H
PreparedStatement pstmt
pstmt.setString(1, "winter");
pstmt.setString(2, "StAS");
pstmt.setString(3, "12345");

pstmt.setInt(4, 25);

1

conn.prepareStatement(sql);

pstmt.setString(5, "winteremycompany.com");

//SQL & Al
int rows = pstmt.executeUpdate();

System.out.println("#&=l 3 £: " + rows);

01 HlolEHlo]A YE2(MySALE)
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38

39 //PreparedStatement E7|
40 pstmt.close();
41 } catch (ClassNotFoundException e) {
42 e.printStackTrace();
43 } catch (SQLException e) {
44 e.printStackTrace();
45 } finally {
46 if(conn 1= null) {
47 try {
48 /182 H7|
49 conn.close();
50 } catch (SQLException e) {}
51 }
52 }
53 }
54 }
oz
AMEE o4

oJflell= boards HolEell AXlE HEE AR HAL M2 AlXE FHE AFsk= INSERT

52 T 2tk bnoe AFs $7F A”OlERE AL now ()= @A AlRtelth,

INSERT INTO boards (btitle, bcontent, bwriter, bdate, bfilename, bfiledata)
VALUES (‘& 2= Y', '&EHs0| W42, 'winter', now(), 'snow.jpg', binaryData)

now ()& Aleletal Yz]= 72 thAgh mi7i4=3e INSERT 22 YHE1L, String EFSY W4
sqlell A7t

String sql = "" +
"INSERT INTO boards (btitle, bcontent, bwriter, bdate, bfilename, bfiledata) " +
"VALUES (2, 2, 2, now(), ?, ?2)";
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o7 H4=31El INSERT = Ae¥sh7] 9fall thadt 2] prepareStatement () HAE25E

PreparedStatementE ¥+=t, o|¥il= th2A| 7 ¥4 wi7fgko] Sict,

PreparedStatement pstmt = conn.prepareStatement(sqgl,
Statement RETURN_GENERATED KEYS);

H1A] oh7HghE- INSERT o] A3E & 7pA& 7] gho=, A5 571 bno 2 7H442t SQL
o] A8YE7] A7HA]= bno g 227] wize]l SQL o] A3 $of bno A7l AAI= A%
& Poji= Aol

oA ?of| alfFsl= k2 ATt bfiledata ZFH-2 HRole] EFY (blob) o2& o] ke 2%
3™ setBinaryStream (), setBlob (), setBytes() WA= 3PS o]g3jof i}, o}
setBlob2r 0]-83|A4] Hlo|E 8 AEZS A3t Aol

n

i)
pa

QL uvy;
0| Wee.”

pstmt.setString(1,
pstmt.setString(2,
pstmt.setString(3, "winter");

pstmt.setString(4, "snow.jpg");

pstmt.setBlob(5, new FileInputStream("src/ch20/mysql/sec@6/snow.jpg"));

noTT' A

INSERT & A85tal A4 bno #42 dv WS o33t Aot AXE FE7F A= 9S 7
$(rows7F 1Y 73%) getGeneratedKeys () HIAER ResultSet ¥l getlnt() HAER
bnog d=tt. ResultSeto]] thafjAl= 20,9 oA ZpA5] Al

int rows = pstmt.executeUpdate(); //SQL & Alal
if(rows == 1) {
ResultSet rs = pstmt.getGeneratedKeys(); //new String[] { "bno" }oi| 7|&% ZH
Us 7S
if(rs.next()) { /1301 UCHH
int bno = rs.getInt(1); //new String[] { "bno" }°| X Bi®j a2 bno ZY 22 o
}
rs.close(); //ResultSetO| Ar2E o|=Z2| SHA|

0/o
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the2 boards HlolEol AlXlE AEE Adshe A =0l

»> BoardInsertExample.java
package ch20.mysql.sec06;

1

2

3 import java.io.FileInputStream;

4 import java.sql.Connection;

5 import java.sql.DriverManager;

6 import java.sql.PreparedStatement;
7 import java.sql .ResultSet;

8 import java.sql.SQLException;

9 import java.sql.Statement;

10

11 public class BoardInsertExample {

12 public static void main(String[] args) {

13 Connection conn = null;

14 try {

15 //JDBC Driver S

16 Class.forName("com.mysql.cj.jdbc.Driver");

17

18 /1¥Z357|

19 conn = DriverManager.getConnection(

20 "jdbc:mysql://localhost:3306/thisisjava",

21 "java",

22 "mysqgl"

23 05

24

25 //OR7HH4EkEl SQL 2 2

26 String sgql = "" +

27 "INSERT INTO boards (btitle, bcontent, bwriter, bdate, bfilename,
bfiledata) " +

28 "VALUES (2, 2, 2, now(), ?, 2)";

29

30 //PreparedStatement 27| I 7t 2|A

31 PreparedStatement pstmt = conn.prepareStatement(

32 sql, Statement.RETURN_GENERATED_KEYS);

33 pstmt.setString(1, "& & Y");

34 pstmt.setString(2, "&&h=0| LHHL.");

35 pstmt.setString(3, "winter");
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pstmt.setString(4, "snow.jpg");
pstmt.setBlob(5, new FileInputStream("src/ch20/mysql/sec06/snow.jpg"));

//SQL 2 Al
int rows = pstmt.executeUpdate();
System.out.println("A&e 3 £: " + rows);

//bno 2t 7|
if(rows == 1) {
ResultSet rs = pstmt.getGeneratedKeys();
if(rs.next()) {
int bno = rs.getInt(1);
System.out.println("#2=l bno: " + bno);
}
rs.close();

//PreparedStatement &7|
pstmt.close();
catch (Exception e) {
e.printStackTrace();
finally {
if(conn 1= null) {
try {
/198 #7|

—

—

conn.close();
} catch (SQLException e) {}

=
¥

o
>
o

S (ZRE B0l @t bno U2 CHE 4 UAS)

b
b
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20.7 Hlo|g| =3

ol Ho A% IDBCE o] 434 UPDATE 52 Aajsk= qhS ooz}, boards H|o|Eo] A
A AXNE FolA bno7t 391 AXE2] btitle, beontent, bfilename, bfiledatas H7sH=
SQL 2 Thaatt 2,

UPDATE boards SET
btitle="&EAt2,
bcontent="E22 OHE AtZ;,
bfilename="'snowman.jpg",
bfiledata=binaryData

WHERE bno=3

2 7= AR v 7/iH=3RE UPDATE o= H7gich

UPDATE boards SET
btitle=?,
bcontent=?,
bfilename=2?,
bfiledata=?

WHERE bno=?

String EFY] ¥4 sqlo]l w748k UPDATE £ A48},

String sql = new StringBuilder()
.append("UPDATE boards SET ")
.append("btitle=?, ")
.append("bcontent=2?, ")
.append("bfilename=2, ")
.append("bfiledata=? ")
.append("WHERE bno=?")
.toString();

73t UPDATE & A3sl7] 918l thaat 2] prepareStatement () #|AEREE

PreparedStatements 411, 70| afgsh= 7k A17ggict,
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PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "&=AR");

pstmt.setString(2, "=9 2 Q= AfZMY);

pstmt.setString(3, “"snowman.jpg");

pstmt.setBlob(4, new FileInputStream("src/ch20/mysql/sec@7/snowman.jpg"));
pstmt.setInt(5, 3);

UP =2 Agal7] 93l executeUpdate () WAEE S&3ct 4
AE o] 47 ' En), qiek oo FEEH o] U= o] glo] =A%

int rows = pstmt.executeUpdate();

o boards HlolEo A AXlE BEE 45ke A Lol 392119 AlXlE W 32
o222 boards H|ol&ol A W= AT =4sfof gk,

»> BoardUpdateExample.java

package ch20.mysql.sec07;

1

2

3 import java.io.FileInputStream;

4 import java.sql.Connection;

5 import java.sql .DriverManager;

6 import java.sql.PreparedStatement;
7 import java.sgl.SQLException;

8

9 public class BoardUpdateExample {

10 public static void main(String[] args) {

1 Connection conn = null;

12 try {

13 //JDBC Driver S&

14 Class.forName("com.mysql.cj.jdbc .Driver");
15

16 /1AAE7|

17 conn = DriverManager.getConnection(

01- Hlo|E{Ho|A 2&E2H(MySALE) 29



18 "jdbc:mysqgl://localhost:3306/thisisjava",

19 "java",

20 "mysqgl"

21 )2

22

23 /IO SkEl SQL 2 2

24 String sql = new StringBuilder()

25 .append("UPDATE boards SET ")

26 .append("btitle=?, ")

27 .append("bcontent=2?, ")

28 .append("bfilename=2, ")

29 .append("bfiledata=? ")

30 .append("WHERE bno=2?")

31 .toString();

32

33 //PreparedStatement 27| & 2t 2|&

34 PreparedStatement pstmt = conn.prepareStatement(sql);

35 pstmt.setString(1, "=ARE");

36 pstmt.setString(2, "E92 BHE AtE");

37 pstmt.setString(3, "snowman.jpg");

38 pstmt.setBlob(4, new FileInputStream("src/ch20/mysgl/sec@7/snowman.
ipg");

39 pstmt.setInt(5, 3); //boards E|O|E20| U= AHAlE EH=(bno) A

40

41 //SQL & Al

42 int rows = pstmt.executeUpdate();

43 System.out println("£¥E 3 £: " + rows);

44

45 //PreparedStatement 7|

46 pstmt.close();

47 } catch (Exception e) {

48 e.printStackTrace();

49 } finally {

50 if(conn 1= null) {

51 try {

52 /198 H7|

53 conn.close();

54 } catch (SQLException e) {}

55 }

56 }

Appendix



ox
i
ogt
*

20.8 H|O[E{ Afx|
o[ Hof|X= JDBCE |83l DELETE 2 Ae¥ok= S dokA}, boards H|olEelA]
bwriter7} winter@l = AAEE AA|5l= DELETE &2 tha-1} Zt},

DELETE FROM boards WHERE bwriter='winter’
2740 g2 V= diAIR w79l DELETE =22 7RIt
DELETE FROM boards WHERE bwriter=?
/#1431 DELETE & String BF) ¥4 sqloll Tt}
String sql = "DELETE FROM boards WHERE bwriter=?";
=]
=
PreparedStatements A1l 29| gk AG ¥, executeUpdate® SQL = A&t} ¢l
ke A 2 geo]ct,

String sql = "DELETE FROM boards WHERE bwriter=2?";
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "winter");

int rows = pstmt.executeUpdate();
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the2 boards HlolEo AR AlXlE FEE AAlshs HA| F=o|th,

32

»> BoardDeleteExample.java

package ch20.mysql.sec08;

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

import java.sql.SQLException;

1
2
3
4
5 import java.sql.PreparedStatement;
6
7
8

public class BoardDeleteExample {

9 public static void main(String[] args) {

10 Connection conn = null;

11 try {

12 //JDBC Driver S&

13 Class.forName("com.mysql.cj.jdbc Driver");
14

15 /1HZ3H7|

16 conn = DriverManager.getConnection(

17 "jdbc:mysql://localhost:3306/thisisjava”,
18 "java",

19 "mysqgl"

20 05

21

22 //07HR SRl SQL 2 A

23 String sql = "DELETE FROM boards WHERE bwriter=2";
24

25 //PreparedStatement 27| & Zt 2|H

26 PreparedStatement pstmt = conn.prepareStatement(sql);
27 pstmt.setString(1, "winter");

28

29 //SQL & Al

30 int rows = pstmt.executeUpdate();

31 System.out.println("AMA|El s £: " + rows);
32

33 //PreparedStatement 7|

34 pstmt.close();

35 } catch (Exception e) {

36 e.printStackTrace();

37 } finally {
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38 if(conn 1= null) {

39 try {
40 /193 F7|
41 conn.close();
42 } catch (SQLException e) {}
43 }
44 }
45 }
46 }
A ZAat
AAE 4 10 (winter?t 24SH AAlE JHpof w2t AKE W = TOE 2 US)

20.9 HIOJE| 47|

PreparedStatementE A4 ©f SQL #°] INSERT, UPDATE, DELETEY 7§
+ executeUpdate () HIA&ES 2E8HANE HoJEE 714 2= SELECT ¥ 7%l
executeQuery () WAES E&3d)of 3l executeQuery () HAEE 7h4L HoJHE

ResultSetol| A#s1a 2Egic},

é

rr

ResultSet rs = pstmt.executeQuery();

ResultSet 1=
ResultSet=> SELECT ol| 7|8 Ay o2 H/dH gove] Jgto|tt, of|F 0] tha SELECT &
2 userid, username, userage Z#H 22 AJH ResultSetS EH3IT}

SELECT userid, username, userage FROM users

?}e] SELECT 0] 7}A42 o8] o] 472hd ResultSet®] U 2= thath 2,

01- clo|Ef#lo]A U=H(MySALE) 33



ResultSet

userid, 14/ username, 2 ‘ userage, 3
beforeFirst & Ho|E e < EE7IM S
first spring ad=0] 25 D true = next()
summer SIS 26 D true = next()
fall OIS 27 D true = next()
last & winter S 28 D true = next()
afterLast & [E[[o][=]ere= D false = next()

ResultSet®] S4-& Aozt Qle= 39| HlofEt ¢l& o= Slth= Zlolth, of7|A AX= B
7Fe)7l= EZRIEE T3l ResultSet> AA| 7HA2 Hlole] 39| 9t} Fof| beforeFirst 3§}
afterLast 3J0] &=t % 7 A= beforeFirstE 7F2]71ct, wkeba] 31 WA gjo]g] 349l first 3Y
< Hoed AXE ol FAIAR gt ofnf next() HAEE ARESITE

boolean result = rs.next();

next() HAEE AXNE the PO& o]FAI7I=H], olsdt el dlolE7t 9o trueg, $&
H falseE ES}, ko] IS W last W7HA= true s 2|95kl afterLast Y02 o]5slH
falseE 2JHsl= A& & 5 At

HHF SELECT #0.2 7}A4-2 t|o]g] dJo] ¢tk beforeFirst Y} afterLast 3§o] &o] 7] wji=
off A WA next() AI= false’} Hof, o3 SELECT #2.2 742 89| 4=of ughr] AXE

Ol EAI7 = S0,

17H2] cilo|E] 2t 7ixiE HL n7He| clole] &S 7IxE E2
ResultSet rs = pstmt.executeQuery(); ResultSet rs = pstmt.executeQuery();
if(rs.next()) { while(rs.next()) {
/13 iRy G[O|E| 2l 42 //last WA O|SotBHA CloE & 22|
} else { }
//afterlast 8122 0|S§e A //afterlast 8oz 0|S3e AR
}
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1719} dlof& 3yvt 7}7\%% 7ol if 2AA0NAM next () MIAES 18 TE3 truedd ¢ (A
s HlofE o] & H-F-) 9t falsed 735 (afterLast FO2 o} &3E 7)ol wheba] 24t A
£ dljof gt} =2 SELECT {20 77 |primarykes 5 271 © 2 Hlo[H & 7HA] 2= 7-5-0] a3t
n7l] dlofE & 7H4& 7-9-olh= while & 0]83l4 next() HAEE ¥ 3&3 true”} 2]
g F2t(last Y7HA] o5 wi7bA]) dlole & Aokl false7} 2= (afterLast Y O=
ol5e uf) WS FR A1}
SELECT ]| w2} ResultSetoli= W2 o€ 3Jo] A 4= 317 whizoll ResultSet= H o1
ARESIA] 9H=thd close () HAEE &34 ResultSeto] ARESE W 2] E 4|51 Ao] 2t}

rs.close();

CIOIE] € ¢47|

AA7F A= glolg oA ZF AYHO| 72 Getter HAER o1& = U}, AH glolE] ERof
A getXxx () HAEZF AR E, wi7igho 2 AR o) o]F k= Ay WS & 5= 9t
ResultSetof|4] AH =HE 18 A&7 w#o] userid = 1, username = 2, userage = 3°]

Ht.,

22 0z 8P| 22| 2o 9p|
String userld = String userld = rs.getString(1);
rs.getString("userid"); String userName = rs.getString(2);
String userName = int userAge = rs.getInt(3);

rs.getString("username");
int userAge = rs.getInt("userage");

HHoF SELECT 2ol f4kAlo|ut b= S30] agte|o] Qlivhd AY o|F ti4loll 2 SRR 9o
[ 3t ol o] th33 - SELECT oA userage — 1 9420 ARS-EH AY o 2t

12 % 9tk userage — 1 Aol oh]7] ol

[e]

rﬂO
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SELECT userid, userage - 1 String userId =
FROM users rs.getString("userid");
int userAge = rs.getInt(2);

TG (userage —1) as userage®} 20| 3 (alias)0| UCHH HHO| 242 0|20] EICk

AEXL HE 471

users H|o]EollA] userid7} winterdl ARSARS] RS 71AeL 26| BA} A users HO[EL]
3t 7H9] & (AREAN) & AT User SHAE 2o A7 Tigee) Elglof 9| 2 =5 A olsar,

E5 @Data oicHo]AS 0]8-3)|4] Getter, Setter, toString () HIAEE A5 AAJAIZICE

» User.java

package ch20.mysql.sec09.exam01;

import lombok.Data;

public class User {
private String userlId;

1
2
3
4
5 @ata //Constructor, Getter, Setter, hashCode(), equals(), toString() Az 444
6
7
8 private String userName;

9 private String userPassword;
10 private int userAge;
11 private String userEmail;

userid7} winter?l AREAF AHE 714 @ = SELECT & tha2a} ),

SELECT userid, username, userpassword, userage, useremail
FROM users
WHERE userid='winter";

2079 ghe 7= HiAIR i HselE SQL = String BFY ¥ sqloll ti it
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String sql = " +
"SELECT userid, username, userpassword, userage, useremail " +
"FROM users " +
"WHERE userid=?";

j7f ¥ 4=3kE SELECT & Adst7] ¢lal prepareStatement () HAEZEH

PreparedStatementE 91, 70 gk A%t

PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "winter");

executeQuery () HAE& SELECT £-& AlaJallA] ResultSetS H=t} useridis 7] |primay
keyo| B & Z710] BH= 2 (70| ALk, 070 B if T2 o] &4 next () HAET} true 2]€l
st 79 glolE] & User ZiAJol AA8IaL Z&23lc)

ResultSet rs = pstmt.executeQuery()

if(rs.next()) { //1742] HO|E WS THARtE ER
User user = new User();
user.setUserld(rs.getString("userid"));
user.setUserName(rs.getString("username"));

user.setUserPassword(rs.getString("userpassword"));
user.setUserAge(rs.getInt(4)); //1BY =HE o|8aiAM ZHY 2H
user.setUserEmail(rs.getString(5)); /1B =HE o|8aiAM ZHY 2d

System.out.println(user);
} else { /B0l WS 7HAHR2| AUS 2R
System.out.println("AF22} ofo|C|7} ZaHstR| 4e");

System.out. println (user )&= 55-0] A3+ User?] toString () WAES &34 vk 2|elzh
S &3t} o2& users Ho|EolA] userid7}F winter¢l AREA} ARE 7ML= HA IS

Hol Ft,
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38

» UserSelectExample. java

0 N o U B W=

= =
- o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

package ch20.mysql.sec09.exam01;

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

import java.sql.SQLException;

public class UserSelectExample {
public static void main(String[] args) {
Connection conn = null;
try {
//IDBC Driver S&

Class.forName("com.mysql.cj.jdbc.Driver");

/1¥Est7|

conn = DriverManager.getConnection(
"jdbc:mysql://localhost:3306/thisisjava",
"java",
"mysqgl"

Ve

/IO SEEl SQL = 2

String sql = " +
"SELECT userid, username, userpassword, userage, useremail "
"FROM users " +
"WHERE userid=2?";

//PreparedStatement 27| 2 2t 2|¥
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "winter");

//SQL & A3l = ResultSetS 5 HO[E 217

ResultSet rs = pstmt.executeQuery();

if(rs.next()) { //1749 ClOlE S JHAgtS &
User user = new User();
user.setUserId(rs.getString("userid"));
user.setUserName(rs.getString("username"));

Ho
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39 user.setUserPassword(rs.getString("userpassword"));

40 user.setUserAge(rs.getInt(4)); /138 &HE 0|8
41 user .setUserEmail(rs.getString(5)); //Z% =#2 0l
42 System.out.println(user);

43 } else { //H0lH S JtH22| ts ER

44 System.out println("AF22} OfOIC|7t Z2H5HR| %4S");
45 }

46 rs.close();

47

48 //PreparedStatement E7|

49 pstmt.close();

50 } catch (Exception e) {

51 e.printStackTrace();

52 } finally {

53 if(conn 1= null) {

54 try {

55 /198 27|

56 conn.close();

57 } catch (SQLException e) {}

58 }

59 }

60 }

61 }

Al
=

02

#at

User(userId=winter, userName=35tH&, userPassword=12345, userAge=25,
userEmail=winteremycompany.com)

AAE BE 847

olHoll= boards Elo|EolA bwriter7} winter?l AXES] HRE 7pxekEzl WA 20,69
BoardInsertExample A5 o]-8-8l4] th} o] boards H|olEC] bwriterE winter® dh=

ARES 271 ol Ads=th
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T Result Grid | EE 43 Filter Rows: || Edit: |ﬁ| E} E:u |Export,|"lmport: % % |meCe||CDntent: E\

bno  btitle beontent bwriter ~ bdate bfilename bfiledata
P |6 =2 EE FHE E0| C=HE  winter  2022-04-0208:17:38  spring.jpg

7 Eee SHENEO| B8, winter  2022-04-0208:18:36  snow.jpg

8 AL I 23 ADRAL winter  2022-04-0208:19:33  chrismasjpg LA
% Fm!!

CEIAD bnol| Zf2 TS = Tk

HA] boards Ho[E2] 17} 3 (AXE)S AT Board S5 23 AH 749} ol
o) IEE Aslal, 5 @Data o|:=Ho]AS o834 Getter, Setter, toString () HAEE

A5 AARIC

»> Board. java

package ch20.mysql.sec09.exam02;

1

2

3 import java.sql.Blob;
4 import java.util.Date;
5 import lombok.Data;
6
7
8

Ofn
=
i

@ata //Constructor, Getter, Setter, hashCode(), equals(), toString() ZF
public class Board {

9 private int bno;

10 private String btitle;

11 private String bcontent;
12 private String bwriter;
13 private Date bdate;

14 private String bfilename;
15 private Blob bfiledata;

bwriter7} winter$¢! AAE AEE 714 9= SELECT & oh&at 2}

SELECT bno, btitle, bcontent, bwriter, bdate, bfilename, bfiledata
FROM boards
WHERE bwriter='winter';

Z22049) 3k 7= AR mi7iHS31E SELECT -5 String BFY ¥ sqlefl e izt
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String sql = " +
"SELECT bno, btitle, bcontent, bwriter, bdate, bfilename, bfiledata " +
"FROM boards " +
"WHERE bwriter=?";

i 7jA4=3HE SELECT 2 A3sh7| 918l th3k 2ol prepareStatement () #AER5E

PreparedStatementE 91, 70 gk A%t

PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "winter");

executeQuery () WAERZ SELECT £ A3aA ResultSet P=t}, 20| 2= 3.8 n7jjo]
B2 while {2 o884 next() WAE7} falseE 2lHe wf7h] BHE8HA] Blofe] 32 Board
Aol A7gstarL St

ResultSet rs = pstmt.executeQuery();
while(rs.next()) {
//E|0lE] &S 2T Board ZH|0f 2
Board board = new Board();
board.setBno(rs.getInt("bno"));
board.setBtitle(rs.getString("btitle"));
board.setBcontent(rs.getString("bcontent"));
board.setBwriter(rs.getString("bwriter"));
board.setBdate(rs.getDate("bdate"));
board.setBfilename(rs.getString("bfilename"));
board.setBfiledata(rs.getBlob("bfiledata"));

/IZ2&0| 23

System.out.println(board);

System.out. println (board )+ &°] A4Jgt Board?| toString () HIAEE SE3)|4] Bk 2
H3kE =E3ith Board 9] bfiledata= Blob Z{A|o]H=& F&of Z23HH com.mysql.cj.jdbc,
Blob@65b104b92} o] 2Ju] ¢l=Ef}) A HEnt ek
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Blob Zioll 4 ulolua] glolelE 1] Slaia chaTh o] e A=Y

Lo 2itt.

the~2 Blob ZAollA] InputStream= A1, 9

Blob blob = board.getBfiledata();
InputStream is =
blob.getBinaryStream();

il
=
ue
tlo
ne
2

Blob blob = board.getBfiledata();
byte[] bytes = blob.getBytes(0,
blob.length());

HolEE selE Aek S Kol Zut

flo

InputStream is = blob.getBinaryStream();
OutputStream os = new FileQutputStream("C:/Temp/" + board.getBfilename());

is.transferTo(os);
os.flush();
os.close();
is.close();

T2 boards Ho[EolA] bwriter7} winterql AXE FRE 7HH 0= AA| si=0lc),

42

| =

»> BoardSelectExample.java

package ch20.mysql.sec09.exam02;

import java.io.FileOutputStream;

1
2
3
4 import java.io.InputStream;
5 import java.io.OutputStream;
6 import java.sql.Blob;

7 import java.sql.Connection;
8

import java.sql.DriverManager;

9 import java.sql.PreparedStatement;

10 import java.sql .ResultSet;
11 import java.sql.SQLException;

13 public class BoardSelectExample {

14 public static void main(String[] args) {
15 Connection conn = null;
16 try {

Appendix



17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

//JDBC Driver &=
Class.forName("com.mysql.cj.jdbc .Driver");

//HZ5t7|

conn = DriverManager.getConnection(
"jdbc:mysql://localhost:3306/thisisjava",
"java",
"mysqgl"

)e

/o7 kE SQL & 2

String sql = " +

"SELECT bno, btitle, bcontent, bwriter, bdate, bfilename, bfiledata "

"FROM boards " +
"WHERE bwriter=?";

//PreparedStatement 27| 2 2t 2&
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "winter");

//SQL 2 A3 = ResultSetS =3l H0|Ef 17|
ResultSet rs = pstmt.executeQuery();
while(rs.next()) {
//HI0|E 32 211 Board ZiA| 444
Board board = new Board();
board.setBno(rs.getInt("bno"));
board.setBtitle(rs.getString("btitle"));
board.setBcontent(rs.getString("bcontent"));
board.setBwriter(rs.getString("bwriter"));
board.setBdate(rs.getDate("bdate"));
board.setBfilename(rs.getString("bfilename"));
board.setBfiledata(rs.getBlob("bfiledata"));

/1Z&0 =23

System.out.println(board);

/ITHUZ X%
Blob blob = board.getBfiledata();
if(blob != null) {
InputStream is = blob.getBinaryStream();

01 HlolEHlo]A YE2(MySALE)
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57 OutputStream os = new FileQutputStream("C:/Temp/" +
board.getBfilename());

58 is.transferTo(os);
59 os.flush();

60 os.close();

61 is.close();

62 }

63 }

64 rs.close();

65

66 //PreparedStatement 7|
67 pstmt.close();

68 } catch (Exception e) {
69 e.printStackTrace();
70 } finally {

71 if(conn 1= null) {

72 try {

73 /198 &7

74 conn.close();

75 } catch (SQLException e) {}
76 }

77 }

78 }

79 }

A3 Zat

Board(bno=14, btitle=29| &%, bcontent=A2| Z0| of¢8H|2., bwriter=winter,

bdate=2022-01-25, bfilename=spring.jpg, bfiledata= com.mysql.cj.jdbc.Blobe5f354bct)

Board(bno=12, btitle=& 2= Y, bcontent=8H=0| W22, bwriter=winter,
bdate=2022-01-25, bfilename=snow.jpg, bfiledata= com.mysql.cj.jdbc.Blob@146dfe6)

Board(bno=13, btitle=32|ADtA bcontent=02] 32|ADtA~ bwriter=winter,

bdate=2022-01-25, bfilename=chrismas.jpg, bfiledata= com.mysqgl.cj.jdbc.
Blobe4716be8b)

bfiledata Z# 2] 13 dlo|gl&= th33 9] bfilename Z2Y 7 Ao 2 34 C:\Temp ¢
A Egjo] AAFHrt,
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. Temp

- v A « 2IHH (C) » Temp v | B £ Temp HM

chrismas.jpg 7 snow.jpg spring.jpg

| 3Es g;;|E|/

% Ae)) 24 B9 BT, Shte] 7152 ofe] 74 2R T4

[e]

=7
UEF. F4 TRk A2 o] 2SS Eeld 4 jlen, AAIE SR Euke Jligeltt. ExiA

rﬁ >

o2 Sof Az} olAl: 22 AT AT Yo TR ERNMl, H33} IF A F st
28 4 glon], BE AT B5 Alsjelolof S,

AIZ} OfH| (ERiziM)

“ufH
bal
i
1o
i
bal
1o

ll

O

AZ oAll= DB PollA Bl = 7je] Al gl ek 2]doldh S5 AfelA s 1
DAL A ARl ks SR, wEbA] vheat do] = 7He] UPDATE 2] 283}
o}, = UPDATE £ W5 3317y 25 Alujsiof ah, st Aget 4= gl

oo =21

Azt O] (E2iRM)

/123 Y

UPDATE accounts SET balance=balance-0|x2% WHERE ano=22A2HS

HRI3 23

UPDATE accounts SET balance=balance+0|x|2% WHERE ano=SA2HS
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%1 _% i‘]ﬂol'7] HOH 7_]1:! commn_]_]_ EHHIoUthk O X*"—'—b_}‘]:l' 7‘]U] o LH ]-?:I-L% E_‘:_l:~ /K(—)‘
elshin, U Al 0% Solicks olulojx] mi Als) Helsich

g

U
FIF
m

o4
R

JDBCOIA= INSERT, UPDATE, DELETE #& A8g wjnjch 245 #5lo] dojdr}, o] 7|52
Az} o]A|2} o] & 7FA] UPDATE & Aaieh uf EA|7F Ak, &+ 2¢jo] Ad5-=H vi= A1l
o] =]7] wjZol = 9] A5 of el Aatglo] &= 2Helvt Xk AejHct

w}2pA] JDBCOA ERAAE FER AlofstH Ag Al 7|5 7ok gy, Ag A9l A% o

= Connection?] setAutoCommit () HIAER 8k 4= 9Jt} the I 2= #AHl 7|52 Ao}

conn.setAutoCommit(false);

A 79 7150l AR

[
ful
lles
H
my
rlo
;

n
)
)
=)
i
_IE
o
)
2
ot
+
X2
ful

conn.commit(); /1A
conn.rollback(); //Z2945t7|

Connection conn = null;
try {
/IERMAME K| 2

=

/12ts Y 7|5 17|
conn.setAutoCommit(false);

/122 A2
/122 2|
/1A - 25 43 2|

conn.commit();
[EHME =2

} catch (Exception e) {
try {
/2 > B Amf 22|
conn.rollback();
} catch (SQLException e1) {}
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} finally {
if(conn = null) {

try {
/IEHZ s A Jls HT|
conn.setAutoCommit(true);
/198 F7|
conn.close();

} catch (SQLException e) {}

TS A= accounts ElO][EA 111-111-1111 AF oA 222-222-2222 AFE 10000
S olAsl7] 3l EAA A2 it

»> TransactionExample.java

package ch20.mysql.sec10;

1
2
3 import java.sql.Connection;

4 import java.sql.DriverManager;

5 import java.sql.PreparedStatement;
6 import java.sql.SQLException;

7
8

public class TransactionExample {

9 public static void main(String[] args) {

10 Connection conn = null;

11 try {

12 //JDBC Driver S&

13 Class.forName("com.mysql.cj.jdbc .Driver");
14

15 /1B E5H7|

16 conn = DriverManager.getConnection(

17 "jdbc:mysql://localhost:3306/thisisjava",
18 "java",

19 "mysql"

20 )e

21

22 [IEHZME A2

01- io|EH[0]A A=H(MySQLE) 47



23 L//Ats A9 7S 1| ‘
24 : conn.setAutoCommit(false);

»x

26 /128 Y

27 String sgl1 = "UPDATE accounts SET balance=balance-? WHERE ano=?";
28 PreparedStatement pstmt1 = conn.prepareStatement(sql1);
29 pstmt1.setInt(1, 10000);

30 pstmt1.setString(2, "111-111-1111");

31 int rows1 = pstmt1.executeUpdate();

32 if(rows1 == @) throw new Exception("£3%|2| %US");

33 pstmt1.close();

34

35 /1Y4s &Y

36 String sql2 = "UPDATE accounts SET balance=balance+? WHERE ano=?";
37 PreparedStatement pstmt2 = conn.prepareStatement(sql2);
38 pstmt2.setInt(1, 10000);

39 pstmt2.setString(2, "222-222-2222");

40 int rows2 = pstmt2.executeUpdate();

41 if(rows2 == 0) throw new Exception("¥=2%z| 4%4eS");

42 pstmt2.close();

43

a4 /4SS 25 43 2 |

45 _comn.comnit(; |

46 System.out.println("A=t oz H3");

47 [EHHN T=

48 } catch (Exception e) {

49 try {

50 /45 29 > ne AT X |

51 conn.rollback();

52 } catch (SQLException el) {}

53 System.out println("#z} O Am");

54 e.printStackTrace();

55 } finally {

56 if(conn 1= null) {

57 try {

58 L//RTE 2 A IS A= |

59 iconn.setAutoCommit(true); ‘

60 NN

61 conn.close();

62 } catch (SQLException e) {}
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63 }
64 }
65 }

66 }

u3
Azt ol 85

392elolA U ARFE 333-333-3333' A HE=A] = rows27F 00] HEZ 4121104

e7pAskar, o] A2] S= S1ERlofA S, EWo] HH S5 A AHER S5 A

2ef e ARt Sl HEHA] =t

»> TransactionExample.java

39 pstmt2.setString(2, "333-333-3333");

Al
=

oF

Zat

Az oA AHmj
java.lang.Exception: ¥2g2| ks
at ch20.mysqgl.sec10.TransactionExample.main(TransactionExample.java:41)

ERALE A3t o] Fo= dHithE A5 AU 75S AT itk 9] A= o ol4F
Connectione ARFSHA] 7] wjio]] A $IX|9H Connection= T2 7|5 AZE 8l A%
ARg-afok b setAutoCommit (true) FE Hof sttt E3] A9 &
Connection Pool O~ AF&UP ]IH _’__4 HO]: [ a=A=] O]Tjr
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1]

C}0| Z2I0[0EQ| RS X2I5H= M RIS =2 Ul Z(Connection Pool)S A5t

Ch 74 22 L8| Connectiong 0[2] HdAZ=LL MHoIM 220[AEQ] RFS X2(2f of

1. Connection

23

]

23 7| - .
2. Connection connection

3. Connection S

A2 —_— ,

4. Connection cannection
gkt

connection }/

connection

Pl 22 A5I2 MAE ComnectionS HAMSE 4 97| 10| DB 121 ARIS 52 4 Um, FiA
Connection 48 RIE[2F += Irk Tf2hA 0242 SE Co| Salofols RFS Malshs A 221

oMz E 7[5 S siolct

20.11 AAJZ 718
AF7HA] 53 IDBCE E8elA Y TEIE (Ye) Ee= HYE (WOS) oA A= A
Al el B}, AATR 7|4 21 CRUD (Create, Read, Update, Delete) 7|01 23]

o 9lo] 71 $& Als 24|  shfolc,

HI2! Hiw

BoardExample 245 3ol thaath 22 AXlE S53 97 vle7F U= 2ds) 2al
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nx
0%
m
i)

[HAE 55

no writer date title

1 winter 2022-01-27 HAIHO| 241 AE SAFLICEH
2 winter 2022-01-27 2 A2 Ho| E&uUct

9l oi%: 1.Create | 2.Read | 3.Clear | 4.Exit

Ot A

HA list(), mainMenu (), main() HAEE o3} Zo] 248} main() HAEE

BoardExample IS AL list () HIAES TSI list () Hlats AXE 555 29

312 mainMenu () HAEE &3}

»> BoardExample1.java

1 package ch20.mysql.sec11;

2

3 public class BoardExamplel {

4 //Field

5

6 //Constructor

7

8 //Method

9 public void list() {

10 System.out println();

1 System.out.println("[AAl2 =2]");

12 System.out .println(" e
13 System.out .printf("%-6s%-125%-165%-40s\n", "no", "writer", "date", "title");
14 System.out.println(" e
15 System.out .printf("%-6s%-12s%-165%-40s \n",

16 ", "winter”, "2022.01.27", "AA|mo| 24 RS SAHFLICE");

17 System.out .printf("%-6s%-125%-165%-40s \n",

18 "2", "winter", "2022.01.27", " A2 0| E&LUCL");

19 mainMenu();

20 }

01 HlolEHlo]A YE2(MySALE)
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52

=
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N
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_?_l;
i
rx
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_?L
re

21

22 public void mainMenu() {

23 System.out.println();

24 System.out.println(" “De
25 System.out .println("oQ! Oj%: 1.Create | 2.Read | 3.Clear | 4.Exit");
26 System.out print("0f MEi: ");

27 System.out .println();

28 }

29

30 public static void main(String[] args) {

31 BoardExamplel boardExample = new BoardExamplel();

32 boardExample.list();

33 }

34 }

[AAlE =5]

cRgat o) o vjasTt AR s A4s) R,

no writer date title
winter 2022.01.27 g 241 e SFAFLICE
2 winter 2022.01.27 2 H22 ol F5UCh,

ool ol%: 1.Create | 2.Read | 3.Clear | 4.Exit

Olw AMEf: 1

ok create() HAE Atz

A2 =5]

no writer date

title

1 winter 2022.01.27

Appendix
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2 winter 2022.01.27 = H22 %ol E5Uh

0ol oj%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ol A1Ed: 2

woe read() HAE AlSHE

[HAE 55

no writer date title

1 winter 2022.01.27 HAIEO| 241 S SIFLLCEH
2 winter 2022.01.27 2 A2 Yol &4t

o9l oj%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ol Mt 3

woe Clear() HAE AJHE

[HAE =5

no writer date title

1 winter 2022.01.27 AlAEol 241 HE StELC
2 winter 2022.01.27 2 A2 Yol &4t

0ol ofl%: 1.Create | 2.Read | 3.Clear | 4.Exit
0% MEd: 4

R |

712 E QlEE 7] $J3 Scanner BEES 2718l (7219)), mainMenu() HlaEol A 7] HE ¢
& 1] 98] nextLine () HAES 323k (3021e]), L8)ar v A W3 o whe} e W4
5 SE3IH(33~38711).

1%,

l'1

r

|
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54

»> BoardExample2.java

“De

1 package ch20.mysql.sec11;

2

3 import java.util.Scanner;

4

5 public class BoardExample2 {

6 //Field

7 private Scanner scanner = new Scanner(System.in);

8

9 //Constructor

10

11 //Method

12 public void list() {

13 System.out.println();

14 System.out .println("[HAI2 2£]");

15 System.out.println("

16 System.out .printf("3-6s%-125%-165%-40s\n", "no", "writer", "date", "title");
17 System.out.println("

18 System.out printf("%-6s%125%165%-40s \n",

19 "1, "winter", "2022.01.27", "HAHo| 24 WS SHHFILCE");
20 System.out.printf("%-6s%12s%-165%-40s \n",

21 2", "winter", "2022.01.27", "€ AL %0| F&LICt");
22 mainMenu();

23 }

24

25 public void mainMenu() {

26 System.out.println();

27 System.out.println("

28 System.out.println("0f@! Oj%: 1.Create | 2.Read | 3.Clear | 4.Exit");
29 System.out.print("0l&F MEi: ");

30 String menuNo = scanner.nextlLine();

31 System.out.println();

32

33 switch(menuNo) {

34 case "1" -> create();

35 case "2" -> read();

36 case "3" -> clear();

37 case "4" -> exit();

38 }
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39 }

40

41 public void create() {

42 System.out .println("s create() HAE ASH=");
43 list();

44 }

45

46 public void read() {

47 System.out .println("s~ read() HAE ASHE");
48 list();

49 }

50

51 public void clear() {

52 System.out .println("s= clear() HAE AGHE");
53 list();

54 }

55

56 public void exit() {

57 System.exit(0);

58 }

59

60 public static void main(String[] args) {

61 BoardExample2 boardExample = new BoardExample2();
62 boardExample.list();

63 }

64 }

Board ZzHA =t

boards Ho[&<] g 7He] Y (A=) S A Board SHAE A/J3ic), HY 7la=et gFgloll ot
Al BEF A8}, E5 @Data ©H|0]AE o]83l|A4 Getter, Setter, toString () HAEE 2}

5 AN,
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»> Board. java

1 package ch20.mysql.sec11;

2

3 import java.util .Date;

4 import lombok.Data;

5

6 @Data

7 public class Board {

8 private int bno;

9 private String btitle;
10 private String bcontent;
11 private String bwriter;
12 private Date bdate;

boards Ho]Eo|= bfilename®} bfiledata A& o] AT o|¥ AAJZ GL&l o) A=

ALl Zlo| B2 ER HAsHA] =t.

HAZE =L 7S

boards Ho]EoA] ILE AAE A K

AlsH 24
A3 Zat

[HAlE =5]

AL T ANE R0 ZeA BAL

no writer date title
winter 2022-01-27 =9 4
winter 2022-01-27 F2|A0tA
winter 2022-01-27 =Y

ool oi%: 1.Create | 2.Read | 3.Clear | 4.Exit

Ol Aed:
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DB ¢1Zo] Q392 Connection ZEE —%—7}3}3’—(153}%]), A4 DB AES
3 7HASA AXE BEEOR EHIES

(18~33e}21). 2183l boards Ho]Eo|A] AXE AR
list () HIAEE 44gTH36~742121).

»> BoardExample3. java

package ch20.mysql.sec11;

1
2
3 import java.sqgl.Connection;

4 import java.sql.DriverManager;

5 import java.sql.PreparedStatement;
6 import java.sql.ResultSet;

7 import java.sql.SQLException;

8 import java.util.Scanner;

9

10 import ch20.mysql.sec11.Board;

11

12 public class BoardExample3 {

13 //Field

14 private Scanner scanner = new Scanner(System.in);
15 private Connection conn;

16

17 //Constructor

18 public BoardExample3() {

19 try {

20 //JDBC Driver S&

21 Class.forName("com.mysql.cj.jdbc.Driver");
22

23 //AAS7|

24 conn = DriverManager.getConnection(

25 "jdbc:mysql://localhost:3306/thisisjava”,
26 "java",

27 "mysqgl"

28 )E

29 } catch(Exception e) {

30 e.printStackTrace();

31 exit();

32 }

33 }

01 HlojEfH0]A =2 (MySQLS)
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58

34

35 //Method

36 public void list() {

37 //EIOIE X ZYY =

38 System.out.println();

39 System.out println("[HAIE 2£]");

40 System.out .println(”

41 System.out .printf("%-65%-125%-165%-40s\n", "no",
42 System.out.println("

43

44 //boads E[O|E0IN AHAlZ ZFEE JHAetM 23517|
45 try {

46 String sgql = " +

47 "SELECT bno, btitle, bcontent, bwriter, bdate " +
48 "FROM boards " +

49 "ORDER BY bno DESC";

50 PreparedStatement pstmt = conn.prepareStatement(sql);
51 ResultSet rs = pstmt.executeQuery();

52 while(rs.next()) {

53 Board board = new Board();

54 board.setBno(rs.getInt("bno"));

55 board.setBtitle(rs.getString("btitle"));
56 board.setBcontent(rs.getString("bcontent"));
57 board.setBwriter(rs.getString("bwriter"));
58 board.setBdate(rs.getDate("bdate"));

59 System.out printf("%-6s%125%-165%-40s \n",
60 board.getBno(),

61 board.getBwriter(),

62 board.getBdate(),

63 board.getBtitle());

64 }

65 rs.close();

66 pstmt.close();

67 } catch(SQLException e) {

68 e.printStackTrace();

69 exit();

70 }

71

72 /o2l OlF &3

73 mainMenu();
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74 }
75
76 /10|35t

ofn
ne

HAIZ 448 7Is

Q1 wlroll A '1.Create & ABISHE A28 AMES] Al W, 2JARE 7IHER Qlefdial |
Z Mol Al 1.0k S AEsHd boards HolEol A= AlXlEo] AR E =S A,

>
0%

Znt

2

2
ar

ir e
rx
Jm

H

=

[M ZAlE 23]

A= oS0 7+

F

NE

: 1.Create | 2.Read | 3.Clear | 4.Exit

b

==

UW&: ofojzi0] Li2E ZO|HoilM 2 S8 MLem,

242t summer

[l =

B2 0&: 1.0k | 2.Cancel

O A= 1

Az =5

no writer date title

4 summer 2022-01-27 oS0l 71 Al¥e o
3 winter 2022-01-27 =9 ¥

2 winter 2022-01-27 Az2|ADA

1 winter 2022-01-27 T 2= 9

ool ojl%: 1.Create | 2.Read | 3.Clear | 4.Exit
EH-

01 HlolEHlo]A YE2(MySALE)

59



w2l HiFolA “1.Create’ S AHYS 1) SEE]= create () HAEE thS3) o] =45t}

60

»> BoardExample4.java

1 /101 =Y
91
92 public void create() {
93 A E o
94 Board board = new Board();
95 System.out .println("[Af HAIS ¥=H]");
96 System.out print("AS: ");
97 board.setBtitle(scanner.nextlLine());
98 System.out.print("Lg: ");
99 board.setBcontent(scanner.nextLine());
100 System.out.print("2Azf: ");
101 board.setBwriter(scanner.nextlLine());
102
103 /B2 OF &%
104 System.out.println("
105 System.out println("2% 0Oj: 1.0k | 2.Cancel");
106 System.out print("0i MEi: ");
107 String menuNo = scanner.nextlLine();
108 if(menuNo.equals("1")) {
109 //boards HO|E0| HAlZ FE A&
110 try {
111 String sql = "" +
112 "INSERT INTO boards (btitle, bcontent, bwriter, bdate) "
113 "VALUES (?, 2, 2, now())";
114 PreparedStatement pstmt = conn.prepareStatement(sql);
115 pstmt.setString(1, board.getBtitle());
116 pstmt.setString(2, board.getBcontent());
117 pstmt.setString(3, board.getBwriter());
118 pstmt.executeUpdate();
119 pstmt.close();
120 } catch (Exception e) {
121 e.printStackTrace();
122 exit();
123 }
124 }
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125

126 N
127 list();

128 }

129

130 //0l5t 5L

AAZ 871 71s

HQl Hl5roll A 2. Read & AHFE o) AN ES] 1EE 7|HER AL, boards HoEo]
o A E= 72 E 8l HA
a3 2t
[HAE 55
no writer date title
4 summer 2022-01-27 0|50 71 Al¥E o
3 winter 2022-01-27 =9 ¥
2 winter 2022-01-27 2| ADA
1 winter 2022-01-27 i
ool oi%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ol AfEH: 2
[HAIE 2471]
bno: 4
HHHEH
HS: 4
A= o0 71 AHE o
LE: of0]Z0| L= Zo|Mo|M ZHE 23 Lo,
b2t summer
SR 2022-01-27
HHHHHH

01 CllO|EfH|0o] A
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¢l ol 2.Read S AR W) 2E%= read () MIA=E v o)

»> BoardExample5. java

1

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

/101 =<

public void read() {
A
System.out .println("[HAIS 47I]");
System.out .print("bno: ");
int bno = Integer.parseInt(scanner.nextLine());

//boards E[O|E0IAN dHE ZHAlZS 74t &3
try {
String sgql = "" +
"SELECT bno, btitle, bcontent, bwriter, bdate " +
"FROM boards " +
"WHERE bno=?";
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setInt(1, bno);
ResultSet rs = pstmt.executeQuery();
if(rs.next()) {
Board board = new Board();
board.setBno(rs.getInt("bno"));
board.setBtitle(rs.getString("btitle"));
board.setBcontent(rs.getString("bcontent"));
board.setBwriter(rs.getString("bwriter"));
board.setBdate(rs.getDate("bdate"));
System.out .println( " ) ;
System.out .println("#i&: " + board.getBno());
System.out.println("4=: " + board.getBtitle());
System.out.println("Wti&: " + board.getBcontent());
System.out.println("242t: " + board.getBwriter());
System.out.println("=#f: " + board.getBdate());
System.out .println(“#HHHH#H#H#HHHH" ) ;
}
rs.close();
pstmt.close();
} catch (Exception e) {
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o

163 e.printStackTrace();

164 exit();

165 }

166

167 IIAMNE =5 =24
168 list();

169 }

170

171 //0l5t S

2 23 7Is

A?gl,H_Q__OE

= A710A Hx vlwE 1L, Ha vlwolA 1 Update% e

=9 s ArEE % 6‘}5§ |2},
nl}

[ZlIAlE A71]

bno: 3

HAHHHHHHH

HS: 3

As: 8o Fe

UE: ¥ =0| o2
2tM42t: winter

Ak 2022-01-27

QLR SuA), 2|3 B vlkolA 1.0

Hlo[Eft0]A

2w Al Ulke 24

AeElaS off boards H)

=(MysQLE) 63



[AAlE =5]

no writer date title

4 summer 2022-01-27 oS0 7t AlHE o
3 spring 2022-01-27 20| oL,

2 winter 2022-01-27 A2 |ADA

1 winter 2022-01-27 = =Y

ool oi%: 1.Create | 2.Read | 3.Clear | 4.Exit

Oil 4 AEH

read () WaZolA Ex v 1 Update | 2.Delete | 3.ListE F7l8lal, HE wfFolA

‘1.Update & A1¥8HH update () Hl4

AE7} 2. DeleteS A9 delete () Hla

7]‘ EEQE

£ git}, update () HIAEE wi7HgEC R W2 Board ZA1E 484l boards ElolE2] AXE

HHE

64

SRl gl

»> BoardExample6.java

1

129
130

152
153
154
155
156
157
158
159
160
161
162
163
164
165

/101y =<

public void read() {

System.out .println("#sttiteE");

System.out println("#s: "
System.out println("#l=: "
System.out .println("Lf£:

/22 O

System.out.println("
System.out.println("£= 0Oj%: 1.Update | 2.Delete

Exy

System.out .print("0F AMei: v);
String menuNo = scanner.nextlLine();
System.out .println();

if(menuNo.equals("1")) {

Appendix

+ board.getBno());

+ board.getBtitle());

" + board.getBcontent());
System.out println("2d2t: " + board.getBwriter());
System.out.println("<#t: " + board.getBdate());

“)e

I 3.List");



166
167
168
169

180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

update(board);

} else if(menuNo.equals("2")) {

delete(board);

public void update(Board board) {

/153 g ALY

System.out .println("[+3 WE =]");
System.out.print("#|=: ");
board.setBtitle(scanner.nextLine());
System.out print("LH&: );
board.setBcontent(scanner.nextLine());
System.out .print("2Hdat: ");
board.setBwriter(scanner.nextLine());

/I1EZ Olw =%

System.out .println("
System.out.println("22 0Oj|%: 1.0k | 2.Cancel");
System.out print("Djss AEH: ");
String menuNo = scanner.nextlLine();
if(menuNo.equals("1")) {

//boards E|O|E0IAN HAIZ HE 3

try {

String sql = " +

"UPDATE boards SET btitle=?, bcontent=?, bwriter=? "

"WHERE bno=2";

PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, board.getBtitle());
pstmt.setString(2, board.getBcontent());
pstmt.setString(3, board.getBwriter());
pstmt.setInt(4, board.getBno());
pstmt.executeUpdate();
pstmt.close();

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

+

01- io[E{H|0]A A=H(MySQLS)
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215

216 /IAAE B85 &Y
217 list();

218 }

219

220 //0l5t 5L

HAIZ AH 7IS

AANE 1719 B2 HirollA 2 Delete s A83S ] boards HIOIENA 35 AXES A5}
E2 FHEA}

A Zat
[HAE =55]
no writer date title
4 summer 2022-01-27 o 20f 7t2h A|YHE o
3 spring 2022-01-27 20| goje.
2 winter 2022-01-27 F2|A0tA
1 winter 2022-01-27 =Y
ool oi%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ol AMEd: 2
[HAlE 2471]
bno: 4
AR
HS: 4
A= oS0 7HY AlE o
UE: ofo]Z0] L= Zodo|M AtHt 32T L,
2t42F: summer
SR 2022-01-27
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Az 5]

no writer date title
spring 2022-01-27 20| 202,

2 winter 2022-01-27 2| ADA

1 winter 2022-01-27 = e

9l o%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ofj &+ AMEH:

ANE 54 71%S 78 o B2 vl 2. Delete’S AeiFHL 1 delete () WlA=r} 325
5 390tk delete () WIAEE thgt Zo] 449 ul ik W Board A4|olA bnog &
o] boards H|o] o)A diet AN E-L AHA|5E = S}

»> BoardExample7.java

1 /1014 S
219
220 public void delete(Board board) {
221 //boards H[O|Z0| ZAlZ2 ZE A
222 try {
223 String sql = "DELETE FROM boards WHERE bno=2?";
224 PreparedStatement pstmt = conn.prepareStatement(sql);
225 pstmt.setInt(1, board.getBno());
226 pstmt.executeUpdate();
227 pstmt.close();
228 } catch (Exception e) {
229 e.printStackTrace();
230 exit();
231 }
232
233 /17K E =5 &Y
234 list();
235 }
236

237 //0l5t &Y
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AAlZ T A 715

Q1 el 3.ClearE AEslal Bz wlroll A '1.OkE AEFE Wl boards Blo]lE2] A4

ANE HHE AABHES A,

s 2t

[HAE =5]

no writer date title
spring 2022-01-27 20| 202,
winter 2022-01-27 2| ADA
winter 2022-01-27 = s g

ool ol%: 1.Create | 2.Read | 3.Clear | 4.Exit

Ol AEH: 3

[HIAIZ A3 AfA]

HZ of: 1.0k | 2.Cancel

Oil % A1EH: 1

[HAE =5]

no writer date title
el ol

: 1.Create | 2.Read | 3.Clear | 4.Exit

ar e
rx
2

=2

m Q1 vloll A 3. Clear s ABIRE o T&%= clear () MAES Tt o] 443,

»> BoardExample8.java

1 /10|14 ¢
236
237 public void clear() {
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238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

System.out .println("[HAIZ Zal| AHA]");

System.out.println("
System.out .println("2% oj&: 1.0k | 2.Cancel");
System.out.print("OilF MEi: *);
String menuNo = scanner.nextLine();
if(menuNo.equals("1")) {
//boards E[O|E0] Al & AA| Ak
try {
String sql = "TRUNCATE TABLE boards";
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.executeUpdate();
pstmt.close();
} catch (Exception e) {
e.printStackTrace();
exit();

ol Hliroll A ‘4 Exit S AeH5PE Connections Yl T2 18-S LRA|A KA},

Al
=

]

2t

[ArE =5]

no writer date title
09l oj%&: 1.Create | 2.Read | 3.Clear | 4.Exit
Ofl &+ AEH: 4

o A ZE

01 HlolEHlo]A YE2(MySALE)
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w1l ol 4 Exit S SRS 1 SEE= exit () WSS tha o] itk

»> BoardExample9.java

1 /1014 =Y
259
260 public void exit() {
261 if(conn 1= null) {
262 try {
263 conn.close();
264 } catch (SQLException e) {
265 }
266 }
267 System.out.println("s ZHA|E Z22 «");
268 System.exit(0);
269 }
270
271 /015t =Y
[N SN T== OlAA TS FZ5ICE
AN L of7] oA uREeE AL, AR 7HY 7Ts R 28] 75 vk WS EUE A

AFel e e TSR vhk
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Appendix

02

» Java Ul — Swing

01 Swing A7

02 O[YIE C|ATHE A=
03 Swing ZiE0|L

04 ZEUE HiX|

05 O[HIE X2

06 HE AZUE
07 HIAE ZHmHE
08 Z|AE HAIHE
09 Elolg HZHE
10 Ez2| ZZHE
11 R dZHE
12 EH} ARUE
13 Clo|g=z=a

14 2D J2fmA
15 Swing 2tA|




01 Swing &7
U meee RIS A, vty WE, e, SAE 5 A2 AEIES AT A

SRt s At E S Ferh A oS Ul Z213g /Hae 4 QR JDKOA] JFCk

Foundation Classes_g_ xﬂ.l'olt:il—il—

JFCL. Ul —Elg‘gg ?_1-'—7] _'_15]_ E_EH/\ ’_] E __i AW/ TAbstract Window TOOlklt_(z]. Swmg(/\"’l)
S AFSEAL Utk AWTEE java.awt H7|X] 2, Swing< javax.swing 7|22 AR 753l

AWTE SGAAE 7ML Qs AEAES T)2 ol g3k, Swing APHlelA] 24 AZIES
YRECH: o] tEr) weh] AWTYE: ofe] 29AAISe] FEAOR T g AEdET A
galne AEAE 57} ARHO| AT, Swing AelolAl 23 A gshe HEUE0]] uje]

F7F - theksict, Swinge] ©2 A7 A4 HEHES /67| wizoll AWTel Hlgl CPU
o} | He|E A d o g wol| ARgghth= Zlo|tt,
52 AWTE 2P 7hcksl e sz 2 o)t} importEa Y82 B B5F java.awt 317

A8 ARSI Gl 2 2 4 9l

N
32

»> App.Jjava

1 package secO1.exam01_awt;

2

3 import java.awt.BorderlLayout;

4 import java.awt.Button;

5 import java.awt.Frame;

6 import java.awt.event.WindowAdapter;
7 import java.awt.event.WindowEvent;
8

9 //Frame &%

10 public class App extends Frame {

1" public App() {

12 /IAS 83

13 setTitle("AWT App");

14 /=2 37| 23

15 setSize(300, 100);

16 //Button 7t

17 add(new Button("0k"), BorderLayout.SOUTH);
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18 /=S ZB HES 2USY DRAA ZR

19 addWindowListener(new WindowAdapter() {
20 @verride

21 public void windowClosing(WindowEvent e) {
22 System.exit(0);

23 }

24 b

25 }

26

27 public static void main(String[] args) {
28 // |EO /\H)\‘i

29 App app = new App();

30 /11ERE B0E

31 app.setVisible(true);

32 }

33 }

nx
0%
m
1T}

B2 AWT App

Ok

Raas Swmgi ZpAJ3E 7Pk g e Tolth SwingS AWV} Algsks AL 343t

N
=)
M
=2
é
D
o)
=
1&
éé
O]

(¢
T
g

=
<
)
[N
2
=)
N
N
o
=
<
o
%
w
2
=}
)
=
N
N
|
~
7
k1
pacs
rlr
pa

»> App.Jjava

package sec01.exam@2_swing;

import java.awt.BorderLayout;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import javax.swing.JButton;

import javax.swing.JFrame;

~N O U B W N =
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9 //JFrame &%
10 public class App extends JFrame {

" public App() {

12 /1A= B

13 setTitle("Swing App");

14 /=S 37| 243

15 setSize(300, 100);

16 //JButton 7t

17 getContentPane().add(new JButton("0Ok"), BorderLayout.SOUTH);
18 /1S T HES 2o Z2MA &
19 addWindowListener(new WindowAdapter() {
20 @verride

21 public void windowClosing(WindowEvent e) {
22 System.exit(0);

23 }

24 1;

25 }

26

27 public static void main(String[] args) {
28 /1= MY

29 App app = new App();

30 /RERE BEXE

31 app.setVisible(true);

32 }

33 }

=
0
Y
1=

2 swing App

AE0=2 WIE] O3] AWTE FrameS AT, Swing2 JFrame S Ak, 121

AWTE Buttong, Swing< JButtong A3kl 9t} Swing®] UI &

g2ol J& =371 whzell HAl 22 = Uk
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02 OIE Cl|AHE AYE

Swing-> ¢ o] QFASER] k7] wiZe]l 2H 2| =E0] FAlo oA Uls HAsH =W
11]7]. 1?:_]' ‘SE Eas ]‘4_ ZEH]ﬂ SWlng-— ]1:1}]_]—5 ]:]_/_\_j_H%} _/_\_E-”Eevenmlispmching lhreadoﬂ 9/]—‘5H _/‘E_'}.Zj'g
2 UL 17 AR s dA|= o it

2 AY=ofA Ul £ A/dskAY WAshs 2h¢do] B.ash djof= 2HsfioF & W-8-2 Runnable
7_}]];2«“§ /%]/l(—)]t:ﬂ— _‘ﬂ’ ﬁ.Queueoﬂ Z‘PE)]-—SH ‘%‘5{_‘__];]- j—a‘iﬂ O]l:ﬁ_]_E _/_\_EH)Q _/_\_E-"EEvem Dispatching Thread7}. _/LE_

#5102 5] 9l Runnable 24312 7o} AWsHAN UIE S WA,

AHEA
F(Queue) =)

)

AZE B Q Q Q — > Ul 484

ol k74

)

A=

I=C Runnable 2|

2HY] A== SwingUtilities 2@229] invokeLater () HAEE 0]-83)|4] FfQuewed] Runnable
WAS AABH) HAE o]590] invokeLater 21 0]8+= o] WA A= Runnable2 A g|s}al
USsof| A st ojujolt}, tha-L invokelater () MAEE $&3H= HHS Hof Fr},

»> App.Jjava

package sec02.exam@1_invokelater;

1

2

3 import java.awt.event.WindowAdapter;
4 import java.awt.event.WindowEvent;
5 import javax.swing.JFrame;

6 import javax.swing.SwingUtilities;
7

8

9

//JFrame At
public class App extends JFrame {

10 public App() {

11 /1A= 23

12 setTitle("Swing App");
13 /RER 37| 43
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14 setSize(300, 100);

15 /IRIES T2 HES S2otH TzMA =
16 addWindowListener(new WindowAdapter() {
17 @0verride
18 public void windowClosing(WindowEvent e) {
19 System.exit(0);
20 }
21 Iz
22 }
23
24 public static void main(String[] args) {
25 //O[HIE FOi| Runnable ‘g7
26 SwingUtilities.invokelLater(new Runnable() {
27 public void run() {
28 //1R1=2 Y
29 App app = new App();
30 /IRIERE BOE
31 app.setVisible(true);
32 System.out.println(Thread.currentThread().getName());
33 }
34 13
35 }
36 }
3 Fa
S Comsole 3 2] swing app (=] & o]
App [Java Application] - - TN {

AWT-EventQueue-0

Runnable ZiA1& 3oz AA| A =7F 79114 3221910014 28 =9] o5& &38| Atk
=2 Y82 HH AWT-EventQueue—0°] & E|3l=H], o]70] oHIlE T2y Ag=9] o] F
ott,
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03 Swing ZiH|0|L]
SIS At o] WIE, el AAuls, BAE HE Sof AEUES A 4 ol 27

glojufetal 3t Swing2 75 wet Zeojd SeAE Tt 2ol ARl

Zieflo| A 2

JDesktopPane L2 RI=RE o 7H &S 4= Ql= MDI Z2 IS OFs 1 AKS
JDialog CHo|d2T =2E BS I AR

JFrame i HALE, HiR7t MSEE JI=RE O I AR
JinternalFrame JDesktopPane0]| Zalzl= LiE M=RE OIS I A

JPanel ZREHESS HiXIE W ALS

JScrollPane E| E= 2T AFEO0| QS I AR

JSplitPane | E= £HOZ HHRE 7|15 ZHS I AR
JTabbedPane o3 7Ix| g MSE A

JWindow A HALE, D7t gls PIERE THE I AL

JWindow, JFrame, JDialogs= €13t =9 A &EIS 2H1
Conuinerso |t} o] 5 A gt Y x|z 2] el Aeo|H o] RoA ARSEE Ex HHlolUE
oJt},

> JFrame

File Look&Feel Themes Options

text | || (= || [@E]
=l | A®
l’lnternal Frames Dema r80urce Code |[ >» | JTabbedPane
(3.frame 1 il
W 2 |7|" B
—E%ﬂ;mﬁ 7 o o =0 >| JDesktopPane
|| E Framea o' &

> | JInternalFrame

i-

= >| JScrollPane

Fress Shifi-F10 to activate popup menu
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Swing ZiH|O|L{ 2=

JWindow, JFrame, JDialog, JInternalFrame Z1g|o]U&= TR Zg|o]u] e} T 7]& ghroot Pane
flofl thaak o] ofg] 3o rane 0 7 SLAJ o] Qi

JWindow JFrame JDialog JinternalFrame

|

-r’” Layered Pane

Root Pane —Glass Pane

S
Content Pane /

1) GlassPane
GlassPane2 tF2 old $jof EAJshdA] 7Aoo 2 5AA Q= £43E Holt GlassPane?]

et olalE 571 S8 Axtk T AT = AolA]
Menu
GlassPaneDemo.javag Zro} o]Zioja] AlgY

[¥] Glass pane "visible" | Button 1q| Button 2 |

af HA},

GlassPaneDemo H&dZo|A] Glass pane “visible”@] AT 8k ol AT 5HA] -2 Afefjof A=
EHES F3 4= QAT A F5HH GlassPane©| ATo] Flof vl Jo Q)= HED} HlHs
= AR 4= gioh Al GlassPaneol| 1A= F 18k WE 29k & 4= ok, vhA] fe2 Hoiql

© Aol A fr2] &9 2718 vHE 4 gl o] x19h ek,

2) JMenuBaret ContentPane
JMenuBars= W57t 3= o]al, 71 ofefZof| Sli= ContentPane HlE2}F 22 Ul
UE7} wj2) %)= Holt}h, ContentPaned}t JMenuBarol| that o|aiS 57| 98l oAl Ao)A

ContentPaneDemo. javag 3o} o] Aol 4] Alis|| HAf,
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:?, ContentPaneDemo

JMenuBar

>| ContentPane

oK

JMenuBar+= JFrame 2] segMenuBar () HAERE 3718 4= Qlr}, spx|9k HEXF 22 Ul A2d
E=JWindow, JFrame, JDialog, JinternalFrame®]l 23 vjx|& 4= 131 getContentPane ()
HAEE o] 8384 ContentPanes -2 Fof v |sjjof gt

The F == JFrame®) A JMenuBarE 371511, ContentPane '3Z:9] JButtona B 2|3k},

JFrame jFrame = new JFrame();

//MenuBar 7}
jFrame.setIMenuBar(new JMenuBar());

/IHEHE 2Tt

jFrame.getContentPane().add(new JButton("&Q!"), BorderLayout.SOUTH);

3) LayeredPane

— - — = - B LayeredPaneDemo B=E
ol2] HEEESC] PAA o 7 HEdES AJst YA€ 2 o
Choose Duke's Layer and Position

J3It}. LayeredPaneo] it olsliE 571 Sl oAl 4 an@ | v | I Ton Positionin Layer

Al LayeredPaneDemo.javas 30} O|ZH 204 A3 | move the Mouse to Move buke

3ff 22},

& S Fadkeo] nfeAE S8 oW R} R

& ot 2Ith, F3E Yellow, Magenta, Cyan %9
=

of zitt} o & HolAut Red, Green G0l Zith =

2
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JWindow

JWindows Q=9 AAA, A% BAE, WP 25 ¢l Y-8 vies Aeojus, fHx
HERF iR 4= Ql= i F7kS: Zh=c}, A|Y offZg]|A o] A Y Zﬂﬂ HAIZO] gl Y 9E
s o F2 o] g}

Az AR o] St et 2ol [Window S A3 B 4= lch

+

public class JWindowExample extends JWindow {
public JWindowExample() {
this.setSize(450, 300);

U5 9= WHEA] oz Jpolheir} glofol 7] izl AN setSize () MASE E3}
o2 F Hirk, AEE A FUo) H97] SIS Y] FY AFL olA] Um0 13
AR mA)) HE AN} Bk

(centerPointx - width/2, centerPointy—height/2)

Y .
width/2 JWindow

> height/2

Bk
(centerPoint.x,|centerPoint.y)

BNE| G AFNLEY A ] PROLIBA* dock .| B dava - Containerrsre,..| 28 Window (Java Plafor.. BEoAx 37«22
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a2 JWindow S 3P FoJofl B-9-7] ¢l 2a3t T=Folch

GraphicsEnvironment ge = GraphicsEnvironment.getlLocalGraphicsEnvironment();
Point centerPoint = ge.getCenterPoint();
int leftTopX = centerPoint.x - getWidth()/2;
int leftTopY = centerPoint.y - getHeight()/2;
this.setlocation(leftTopX, leftTopY);

java.awt.GraphicsEnvironments= 12| 2ol theh HE5 7HA|aL = Aol o] A=
A Asatic | 2= 9] getLocalGraphicsEnvironment ()5 &34 48 4= Qich
GraphincsEnvironment®] getContentPoint () HlAEs= S FoF 232] XF3te} YRS
7HAAL Sl Point ZAIE @RS, o|gA] A& 3t 4 2HEet A= F, %02 JWindow
o] = At mAE] g AXIE 4= Atk 19 ok JWindow 2] setLocation () HAER £
= At mAje] S AAsad ok

JWindowE 3P| =9-3H setVisible (true) HAES S&3PH o},

JWindowExample jWindow = new JWindowExample();
jWindow.setVisible(true);

HI 2 setVisible (false )2 3&31H JWindow 7| SFHo|A] AlRIAl=H, o]A-S JWindow7} 3t
HoflA 3] AAER= Zo] ot ©x] 54X ot} thA] setVisible (true )& SE&31H A
A YepdTh, TeF TWindows SPHollA] 93] A AL At dispose () HAES SZ&6}
iRl=

jWindow.dispose();

0

e A= JWindows o8siA AldE A2k o Holg 231 A

mlm

=tk
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82

»> JWindowExample.java

package sec03.exam02_jwindow;

import java.awt.BorderlLayout;

import java.awt.GraphicsEnvironment;
import java.awt.Point;

import java.awt.event.MouseAdapter;
import java.awt.event.MouseEvent;
import javax.swing.Imagelcon;

9 import javax.swing.JlLabel;

10 import javax.swing.JWindow;

11 import javax.swing.SwingUtilities;

0 N o U B W N -

12

13 public class JWindowExample extends JIWindow {

14 public JWindowExample() {

15 //IWindow?| 37|

16 this setSize(600, 350);

17

18 //WindowE St FYe=Z 27|

19 GraphicsEnvironment ge = GraphicsEnvironment.getlocalGraphicsEnvironment();
20 Point centerPoint = ge.getCenterPoint();

21 int leftTopX = centerPoint.x - this.getWidth()/2;
22 int leftTopY = centerPoint.y - this.getHeight()/2;
23 this.setlocation(leftTopX, leftTopY);

24

25 //IWindowoi| O|O|Z|7t &kl JLabel 7t

26 JLabel label = new JLabel();

27 label .setIcon(new Imagelcon(getClass().getResource("game.png")));
28 getContentPane().add(label, BorderLayout.CENTER);
29

30 //0RA 22 OJHIE 2|

31 this.addMouselistener(new MouseAdapter() {

32 @verride

33 public void mouseClicked(MouseEvent e) {

34 dispose();

35 }

36 Iz

37 }

38

Appendix



39 public static void main(String[] args) {

40 SwingUtilities.invokeLater(new Runnable() {

41 public void run() {

42 JWindowExample jWindow = new JWindowExample();
43 jWindow.setVisible(true);

44 }

45 b

46 }

47}

>
0%
M)
B

7

e
STARURAFT
W

JWindow®]l o|u]xE @7] $Jall 26~27 2ol JLabel HEUEES S-85}t}, JLabel-> 24}
2 olu]2E Z3E 4 9= AZUEQ, setlcon () HAER Imagelcon 2AE uj7fgtoz
T ofu| A= vEehd 4= qlth,

Imagelcon AdA+= o]u]z] ot e] URL ZAIE mi7igre = vh=d], JWindowExample.class
o FUgt Ero 9= ‘game. png’ THUo] tig URL 2A|1E ¥7] Sl ths L5 ARSI

getClass().getResource("game.png")

287101 JLables JWindow 2] F-oll HiX|AIZITE, HEHAE 82| 48oj|4] Attt 31~36
2}ole kA2 JWindowE SIS 1] JWindowE A|A317] 3l oHIEES A3t Hlo|c},
o[flE A= 5HEojlA] gy,
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JFrame

JFrame2 JWindoweh= g2] 9= 78‘74]61 A= FAIE, #l7HPE Qe A9 Vs |
oy Zajrolct AR At Aol YwoE ukEy] 9JF|As Tt 7+o] JFrame S A4
s ok

public class JFrameExample extends JFrame {
public JFrameExample() {

/A= BAIZE

this.setIconImage(
new Imagelcon(getClass().getResource("icon.png")).getImage());
this.setTitle("zA=");
//JFrame 37|
this.setSize(600, 500);
/1E= HES 7|12 Jls
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

JFrame®] A& FTAES oo, A|E, A 600
7] 248 viE, S viEcR TAHEG, e D

ofo]ZL& setlconImage () HAEZ
A5l E&=d], Imagelcon 2179
getlmage () #HIAE2 Image A5 &
of miZigre= AshH ok

> 500

A AL setTitle () HlaEZ AAS 4 iy
Ak, F& HEY 7 7152
25 8] FEsHH setDefaultCloseOperation () HIAER F& HES] 7|12 752 WA
of git}, setDefaultCloseOperation () HAEo] A = Q= F7 HEQ 7158 7|7k
ol 7] S577F Slek

& TKe8] 471717 171 ZRAIAS FRsiR) oker), T
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Tis A2 a3

WindowConstants.DO_NOTHING_ON_CLOSE | O} AT 5X| 42

WindowConstants.HIDE_ON_CLOSE 3H0IIM JFrame &2 (712)

StHOIM JFrame 275| X7, CHE JFrameO| SiCHH

WindowConstants. DISPOSE_ON_CLOSE
PR ZZMAE B2

JFrame EXIT_ON_CLOSE R IZMAE S
A 371 setSize ()& Z3} =0]gkS F11, JFrame= SPHO| 9F FHo|| 9X|A|7|= HPHS

JWindowollA el At FAsitt, 3bH S H3et w9 &, £0]& JFrame? &5 AF
] HEE T3 RS, setLocation () HlAER AAsiEs ok,

JFrameE 3P0l E-9-2H setVisible (true) MAEE thaat Zo] T&shHd Hrt,

c

JFrameExample jFrame = new JFrameExample ();
jFrame.setVisible(true);

HHH R setVisible (false ) S £&3}H JErame©| 3PAo|A AlgfA]=d), o] AL JFrame©] 3}Ho]
A $HAs] AA = Zlo] ohdel A A Holtt, thA] setVisible (true) & S&81H AAEA] Ue}
it B JFrame S SPHOA £P38] AASHL At dispose () WAEE 2E61H Hr,

jFrame.dispose();

Chi oAl= JFrame O 2 Al AIEC] Qs Y-8 B0l TRk WS Hof .

»> JFrameExample. java

package sec03.exam03_jframe;

1

2

3 import java.awt.GraphicsEnvironment;
4 import java.awt.Point;

5 import javax.swing.Imagelcon;

6 import javax.swing.JFrame;

7 import javax.swing.SwingUtilities;
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10
"
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

nx
0%
[N
H

public class JFrameExample extends JFrame {
public JFrameExample() {

//IWindowe| 37|
this. setSize(600, 500);

/IAHS BAZE UE

this.setIconImage(new Imagelcon(getClass().getResource("icon.png")).
getImage());

this. setTitle("oolzt");

/B2 HES| 7|2 7|5
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

//AWindowE St FYe=Z 27|

GraphicsEnvironment ge = GraphicsEnvironment.getlocalGraphicsEnvironment();
Point centerPoint = ge.getCenterPoint();

int leftTopX = centerPoint.x - this.getWidth()/2;

int leftTopY = centerPoint.y - this.getHeight()/2;
this.setLocation(leftTopX, leftTopY);

public static void main(String[] args) {

SwingUtilities.invokelLater(new Runnable() {
public void run() {
JFrameExample jFrame = new JFrameExample();
jFrame.setVisible(true);

1
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JTabbedPane

JTabbedPane> §«PH= the 8-S Hol5
7] 18l ARE-El= ZHoJH o}, JTabbedPane

° EYHe) U9 MFS 27 9K ]

Cﬂ"ﬂET Wiranda I Ewan I Bouncing Bab\es!]

o] JWindow, JFrame, JDialog 53} #-& %]
/391 E ey off 2|,

QEZ 3PHL JTabbedPane? 48 X0tk
BO] QA= A, s, 9F, @250 913] A
Z1 4= it} JTabbedPaned A4dsted ohe
I} o] 7] RS TEsH Ht,

JTabbedPane jTabbedPane = new JTabbedPane();

B10] $12)2 A5l W setTabPlacement () HlAEE B0] ]3] A2 thea 7o 2| A1t}

jTabbedPane.setTabPlacement(
JTabbedPane . TOP | JTabbedPane.BOTTOM | JTabbedPane.LEFT | JTabbedPane.RIGHT
)e

JTabbedPaneol ¥ 715l addTab () HlAEE 0|83t} addTab () HAEs B9 o]

2t ictol] vzl E HEUES mi7ligro s W), HEXUEE F2 JPanelS AAIE ARSI,

JjTabbedPane.addTab("TapName1", jPanell);
jTabbedPane.addTab("TapName2", jPanel2);

)3 Z}ZE9] JPanel Qtoll= dlld ®ollA HojE HEHEE wjx|shd Hct ojgA] AAdH
JTabbedPane Th2 FHEWEQL 71X 2 ContentPane] WjX|Et}, T2 JFrame?] 5%

o|| JTTabbedPane< Hj|5H= =0},

jFrame.getContentPane().add("Center", jTabbedPane);

02 - Java Ul — Swing 87



O oAl 7 71 e SRt the 2 fhe 295HE 7 719 JPanel o] o] A Al Hof ot

»> JTabbedPaneExample. java
package sec03.exam04_jtabbedpane;

import java.awt.BorderlLayout;

import javax.swing.JFrame;
import javax.swing.JlLabel;
import javax.swing.JPanel;
9 import javax.swing.JTabbedPane;
10 import javax.swing.SwingUtilities;

1
2
3
4
5 import javax.swing.Imagelcon;
6
7
8

12 public class JTabbedPaneExample extends JFrame {

13 private JTabbedPane jTabbedPane;

14 private JPanel tab1Panel;

15 private JPanel tab2Panel;

16

17 //oel e MY

18 public JTabbedPaneExample() {

19 this setTitle("JTabbedPaneExample");

20 this.setSize(300, 200);

21 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
22 this.getContentPane().add(getITabbedPane(), BorderlLayout.CENTER);
23 }

24

25 //JTabbedPane 44 2 Tab 7t

26 private JTabbedPane getJTabbedPane() {

27 if (jTabbedPane == null) {

28 jTabbedPane = new JTabbedPane();

29 jTabbedPane.setTabPlacement(JTabbedPane.LEFT);
30 jTabbedPane.addTab("€41", getTab1Panel());

31 jTabbedPane.addTab("&42", getTab2Panel());

32 }

33 return jTabbedPane;

34 }

35

36 //Tabl1of Z7tEl JPanel 44
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Als
=

2

Zat

private JPanel getTab1Panel() {

if(tab1Panel == null) {
tab1Panel = new JPanel();
JLabel jLabel = new JLabel();
jlLabel .setIcon(new Imagelcon(getClass().getResource("dukel.gif")));
tab1Panel.add(jLabel);

}

return tabiPanel;

//Tab20f Z7te JPanel 4
private JPanel getTab2Panel() {
if(tab2Panel == null) {
tab2Panel = new JPanel();
JLabel jLabel = new JLabel();
jlLabel.setIcon(new Imagelcon(getClass().getResource("duke2.gif")));
tab2Panel .add(jLabel);
}
return tab2Panel;

public static void main(String[] args) {
SwingUtilities.invokelater(new Runnable() {
public void run() {
JTabbedPaneExample jFrame = new JTabbedPaneExample();
jFrame.setVisible(true);

b

,|éj JTabbedPaneExample E@g
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JScrollPane

JScrollPaneS 3E3HEl #HEUES] F7]7} JScrollPane AT 2 79 9 E= 42 A9=
HEE o] 838llA] & 4= QA sl=tt. JScrollPane-2 T2 ZE|o|U k= Ee o shte] HEHENRS
A = ek
>| JScrollPane
Labelo| 27
T J<§55>||a7|>l
>| 2xiazz | ==
A
g A

A3E0] Bash HrUE||= & W8-S E35lal Q)= JLabel, JTextArea, JList, JTable, JTree

oo S .
50| Slrt. o] AXHE] A3ES AEA7|HH thEat 2ol JScrollPane K37l AXHES
j7zEe g 8 gk o2 AAE JScrollPaned AXUET}L viAE 4= 9l SLolzhd ojtj=

A ¥R 7 7R ST,

JScrollPane scrolldlList = new JScrollPane(jLabel);
JScrollPane scrolllTextArea = new JScrollPane(jTextArea);
JScrollPane scrollJList = new JScrollPane(jList);
JScrollPane scrollJTable = new JScrollPane(jTable);

oh oAM= JLabeloll 2 o|u]2E Y1, JScrollPane®] JLabel& F7MAIF T 18]l

JFrame <%l JScrollPane& ¥iAAIZ=E, JFrame ] Afo]=7} om| | e} 27] wfjiZof| A3E
o] 2bs AY/gH et
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»> JScrollPaneExample. java

1 package sec03.exam05_jscrollpane;

2

3 import java.awt.BorderlLayout;

4 import javax.swing.Imagelcon;

5 import javax.swing.JFrame;

6 import javax.swing.JLabel;

7 import javax.swing.JScrollPane;

8 import javax.swing.SwingUtilities;

9

10 public class JScrollPaneExample extends JFrame {
11 private JScrollPane scrolllImage;

12 private JlLabel lblImage;

13

14 //oQl e M3

15 public JScrollPaneExample() {

16 this.setTitle("JScrollPaneExample");

17 this setSize(350, 230);

18 this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
19 //IFrame =0f JScrollPane 7}

20 this.getContentPane().add(getScrollImage(), BorderLayout.CENTER);
21 }

22

23 //3ScrollPane A4

24 private JScrollPane getScrollImage() {

25 if (scrollImage == null) {

26 scrollImage = new JScrollPane(getLblImage());
27 }

28 return scrollImage;

29 }

30

31 //ILabel 444

32 public JLabel getLblImage() {

33 if(lblImage == null) {

34 1blImage = new JLabel();

35 1blImage.setIcon(new Imagelcon(getClass().getResource("snow.jpg")));
36 }

37 return lblImage;

38 }
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39

40 public static void main(String[] args) {

41 SwingUtilities.invokeLater(new Runnable() {

42 public void run() {

43 JScrollPaneExample jFrame = new JScrollPaneExample();
44 jFrame.setVisible(true);

45 }

46 Iz

47 }

48 }

A3 Zat

04 HEEE HiX|

2ol Ul AEIESo] X gt HEHel AEy s Hi%, Az, ehle BE, B
, Y2E So| gie}, Adlelut 7| RA 0T uj Belt HEUES jHgc

WA Tels BEOR HEUES WHsH] 1, AelolUS B A9 7202 thro] shte)
F2lo] sfute] AEUES szt WX B xS Se Aelue] 27]7h Akl

ofsh WAElclekE FEUES] 27]7} w1 &R 0= v EAsle] vjX) mofo] TIrf G Hk:
o] ek,

2717} 14 Adelu A% AUst WiAS M BEgho R AXUES WX SE et
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o] 7% ZHlelH 9] 25 e BAEIE (0,0) 02 Bl x53 y= FEE HELIE] 9AE A
A HiR R

Layout Manager

Aeleld7t AXUEE vjA T ajolli= vfR] hejRpavou Manager7} FLGjofLfo] whe} Gefxich,
JWindow, JFrame, JDialog:= 712492 BorderLayout WA #2|AE ARS-SIAL, JPanel-
FlowLayout-Z ARSI} A= java awt 7| Aol A Theath 202 2] Pe| A2 Al33hct,

HHR| 22|kt g

BorderlLayout S A8 ZYe=s AEHES HiX|

CardLayout O2f &o| 7t=of AEHEE 212} Hiix|

FlowLayout 2Z0M REZCZ HHHES HiX|

GridLayout IS 22 ZiKjol| ZZHES bHX|

GridBaglayout IS 22 ZK10) AEHEES HiR[SHR|ZH 24X} 2t e T ks

Zglol 2] 7] x| ejA} Al T A& AREslal AIThH setlayout () HAER HAT 4= 9]
t}. setLayout () 2] Wi7i#4= Blofe] B9 LayoutManager 1E{Ho]A20d] BE v 2] #hej2}
9] QIAEATF S = Qi) T2 JFrame 2] v X WRE W5k WS Hof £t

55

jFrame.getContentPane().setlLayout( LayoutManager layoutManager );
TR

new BorderLayout() new FlowLayout() new GridLayout(2.3)

Zigjolu o] ujz] et A HEUES wix|sl] Aol MiAsh= Alo] Et ool AL
Sk viA] RS fa Aok HElo]| 9] getLayout () HAEE &6 Fth, getLayout ()
o] 2|REfYS LayoutManager QIE|Ho] A0 B & thga} Zho] efQ] ¥ghS: sfof gitt,

BorderLayout borderLayout = (BorderLayout) jFrame.getContentPane().getlLayout();
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BorderLayout

BorderLayout LR P e EINIC = R A P JFrame [af)
5o g Bog 78 A5, 2 13| shtel Sl

HEHE E= AHOIUE wiARIt, debE o=

2} F8lof= JPanel ZH|o[H7} vl R| o] H3t West Center East

Feo] UIE whsoldit}, o 13 JFramed
ZF 7+2lol| JButton HEHEE HiA[TF 2ol

South

BorderLayouts 7|22 02 AMg-5H= Z1H|o|U
£ JWindow, JFrame, JDialog 5°] %It} BorderLayouto] 285 ZAgo]yo] HAEHEE uj
Ae ol theatt o] ContentPanes 93l add () HlA=E ARg-sfof gt

jFrame.getContentPane().add(ZEHE, BorderLayout.CENTER);
jFrame.getContentPane().add(ZEHE, BorderlLayout.EAST);
jFrame.getContentPane().add(ZZHE, BorderLayout .WEST);
jFrame.getContentPane().add(ZZHE, BorderLayout.SOUTH);
jFrame.getContentPane().add(ZZHE, BorderLayout .NORTH);

A WAy wi7igkol= wiAd HEAE AA7F @3 T WA wizigkol= of" Frelof vixEk Z%1#]
A)7d8k= BorderLayout —4 Ar7E ok b F - A - F oA HEUET uiA|ER] o8
T-2lo] ek Fdoll vix|E HZAET} s L2714 ﬂ%‘ Ik

TG BE, E FEUES HiR|shaL, FE5 A

N

4
rlo

i AISHA] Rkt 1A 5

»> BorderLayoutExample.java

package sec04.exam01_borderlayout;

1

2

3 import java.awt.BorderlLayout;
4 import java.awt.Color;

5 import javax.swing.JButton;
6 import javax.swing.JFrame;
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import javax.swing.JTextArea;
import javax.swing.JTextField;
import javax.swing.SwingUtilities;

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

public class BorderlLayoutExample extends JFrame {

private JTextField txtNorth;
private JTextArea txtCenter;
private JButton btnSouth;

/70 e 2y

public BorderLayoutExample() {

this . setTitle("BorderLayoutExample");

this.setSize(300, 200);

this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

/155, Y, g50 FZHE B

this.getContentPane().add(getTxtNorth(), BorderLayout.NORTH);
this.getContentPane().add(getTxtCenter(), BorderLayout.CENTER);
this.getContentPane().add(getBtnSouth(), BorderLayout.SOUTH);

//ITextField AdA
private JTextField getTxtNorth() {
if (txtNorth == null) {
txtNorth = new JTextField();
txtNorth.setText("8& ZZLUHE");

txtNorth.setBackground(Color .YELLOW);

}
return txtNorth;

//dTextArea A4
private JTextArea getTxtCenter() {
if (txtCenter == null) {
txtCenter = new JTextArea();

txtCenter.append("Z% ZHZLHE\N");

Z ZmUEd} glol| §2oz

txtCenter.append("
txtCenter.append("Af
}
return txtCenter;

=
S
IS

o
S

o

o
S

Z ZTUE} glol MZe2

ot
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47 }

48

49 //IButton A4

50 private JButton getBtnSouth() {

51 if (btnSouth == null) {

52 btnSouth = new JButton();

53 btnSouth.setText("4ZE HZHE");

54 }

55 return btnSouth;

56 }

57

58 public static void main(String[] args) {

59 SwingUtilities.invokeLater(new Runnable() {
60 public void run() {

61 BorderLayoutExample jFrame = new BorderlLayoutExample();
62 jFrame.setVisible(true);

63 }

64 1;

65 }

66 }

AlSH 24
A3 Zat

/|£.| BorderLayoutExample E@g
[e=zzqE |
EAHUEHE

ELZHEHENGZL SE22 2E

MEZEZHAENRISL| MBE2R 2

FlowLayout
FlowLayout Hj2] #ejz}= ofn] vjz]E HIEHES] @ 22 o Y22 HEUES ujx|gict, @
E50] vl F7to] FE5HA shtto] vl |slr] ufizol] ARgARe] ofsl E|o|u] o] Fvidho] M E]

AR ES) uj] A7 A E = St
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ﬁ. BorderLayoutExampl _|EI|_| / _|EI|5|\

FlowLayout®] 284 Zg|o|uo] HEHES

HAES ARgelt), & E9] JFrame©] FlowLayouts ARS8t AZHEE f 1@‘3}%, =

B ZLEadd() mlaEs HEUES w23

jFrame.getContentPane().setlLayout(new FlowLayout());
jFrame.getContentPane().add(HEHE);

o A A= JFrame 2] ¥iA] #2JALE FlowLayouts 41851 HE

»> FlowLayoutExample.java

package sec04.exam02_flowlayout;

1

2

3 import java.awt.FlowlLayout;

4 import javax.swing.JButton;

5 import javax.swing.JFrame;

6 import javax.swing.SwingUtilities;
7
8

public class FlowLayoutExample extends JFrame {

5 742 R Aol

i

9 private JButton btnOk;

10 private JButton btnCancel;

I

12 //oQl e dY

13 public FlowLayoutExample() {

14 this setTitle("FlowLayoutExample");

15 this.setSize(300, 100);

16 this.setDefaultCloseOperation(JFrame . EXIT_ON_CLOSE);
17

18 //FlowLayoute2 HZSID & 74o| HE =7}
19 this.setlLayout(new FlowLayout());

20 this.getContentPane().add(getBtn0k());

21 this.getContentPane().add(getBtnCancel());
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
M
4
43
44
45
46
47
48
49
50

oz

//0k HIE 444
private JButton getBtnOk() {
if(btnOk == null) {
btnOk = new JButton();
btnOk.setText("&tl");
}
return btnOk;

//Cancel HE M4
private JButton getBtnCancel() {
if(btnCancel == null) {
btnCancel = new JButton();
btnCancel .setText("%|4");
}
return btnCancel;

public static void main(String[] args) {
SwingUtilities.invokelater(new Runnable() {
public void run() {
FlowLayoutExample jFrame = new FlowlLayoutExample();
jFrame.setVisible(true);

b

( |£| FlowLayo. Elﬂlg

-

FlowLayouts 7|22 0 & ARE-sh= Ho|Holli= JPanelo] 3T} JPanel> JWindow,
JFrame, JDialog A ¥ o] k-9 -3 vhse= 219 4 de|oluyrt ofd e, goly ol A

98  Appendix



AEdEe] WA Slo) AMgElE Fa wx Avoluolc,

th8-2 JFrame @20 JPanel& 71511, JPanel U3l JButton & 7i& vix|gk Ao|c},

[Borame TR
JPanel
S

JPanel> HEHET} viZ1E 4= Q= of® Stolete jA7} 7hssitt, AA]o] JPanelo] EHE
JPanelx HjA|5l= %= 7Fs5Ith, JPanel 744 © & FlowLayouts ARS-SFA|RE, thaat Zho]
setLayout () &SR v Pe|AS WA 4= Qi

JPanel jPanel = new JPanel();
jPanel .setlLayout(new BorderlLayout());

JPanel2 JWindow, JFrame, JDialog#®¥ Root Panes o|-&3j4 HEHES I2|5H4] ¢V

o]l ContentPane®] 10| JPanel?] add () HAER AXHEES vj2|5PH o},

FlowLayoutd &S jPanel .add(ZAEHE);
BorderLayout® Z<%: jPanel.add(ZZHE, BorderlLayout.CENTER);

JPanel:Z AME3HA] §EAL JFrame, JDialogolA E48E FEiE HEUES vi2|S 4= ¢l7] uffzo]
AL A o= Jpanelo] AMGETE Thy AIAl= JFrame?] Bl JPanelZ i[5kl =<l 9
F4 WES JPanel ] viA|SIC}
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100

»> JPanelExample. java

0 N o U B W N -

package sec04.exam03_jpanel;

import java.awt.BorderlLayout;
import java.awt.Color;

import javax.swing.JButton;
import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.SwingUtilities;

public class JPanelExample extends JFrame {

private JPanel panelSouth;
private JButton btnOk;
private JButton btnCancel;

/ol e M3
public JPanelExample() {
this.setTitle("JPanelExample");
this. setSize(250, 200);
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
L/dzol JPanel 22t
ithis.getContentPane().add(getPanelSouth(), BorderLayout.SOUTH);

//JPanel M
public JPanel getPanelSouth() {
if (panelSouth == null) {
panelSouth = new JPanel();
panelSouth.setBackground(Color WHITE);
panelSouth.add(getBtnOk());
panelSouth.add(getBtnCancel());
}
return panelSouth;

//0k HIE MM
public JButton getBtnOk() {
if (btnOk == null) {
btnOk = new JButton();

Appendix



nx
0
Y

]

JPanelExample jFrame = new JPanelExample();

39 btnOk.setText("&2l");
40 }
41 return btnOk;
42 }
43
44 //Cancel HIE 44
45 public JButton getBtnCancel() {
46 if (btnCancel == null) {
47 btnCancel = new JButton();
48 btnCancel .setText("zA");
49 }
50 return btnCancel;
51 }
52
53 public static void main(String[] args) {
54 SwingUtilities.invokelLater(new Runnable() {
55 public void run() {
56
57 jFrame.setVisible(true);
58 }
59 b
60 }
61
/@J JPanelExample o |
=0l £l
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GridLayout < (column)
GridLayout Hj2| #2|2= H[o|HE Frovi} & \
column g L'"L/\-]E] E-"o] EO]:__E q.i] X]_]__!
o]l shte] HAEHES vj|gict,

Y+ do] = GridLayout Z2IAIE AT off YA
2o} Wiz & AL, A A4 3 setRows (), setColumns () HIAER XA 4= Qi) tf
S T AARIA At Fo] =5 XA GridLayout2 A4S F JFrame2] vz ]2}
A3l

7+ 313 #l(row) —— > ool (o] o121

gl

[1110] 1111 [1112]

it

jFrame.getContentPane().setlLayout(new GridLayout(3%, E4));

GridLayout %] 2|2 A= Ag|o|u7F HEHES wjx]g wi= FlowLayout¥} npzk
7R 2 AEGET |7 HER ZH= add () HAEES ARSI

jFrame.getContentPane().add(ZZHE);

LHE 2] SAe 3w Y] 3w ARE wlR|EaL, Y] vpA|et G714 w7 S o
Y] A A AR ThA] A= vl A,

Ulo D\U

»> GridLayoutExample.java

package sec04.exam@4 gridlayout;

import java.awt.GridlLayout;
import javax.swing.JButton;
import javax.swing.JFrame;
import javax.swing.SwingUtilities;

public class GridLayoutExample extends JFrame {
private JButton[][] btn;

- ® W 0 N O Ul B W N =

= =

/0l e 2
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12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

public GridLayoutExample() {
setTitle("GridLayoutExample");
setSize(300, 100);
setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

//GridLayoute2 A

for(int r = 0; r<2; r+) {
for(int c=0; c3; c+) {

/HE HIE dd

public JButton[][] getBtn() {
if(btn == null) {

new JButton[2][3];

0; 12; r+) {

for(int c=0; c3; c+) {
btn[r]lc] = new JButton();
btn[r][c].setText("["+r+"][" + c + "]"

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
GridlLayoutExample jFrame
jFrame.setVisible(true);

new GridlLayoutExample();
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=
0
m
1=

( |£] GridLayoutExample = B |

o101 [oI[1] [0][2]

[11[0] (1011 [11[2]

CardLayout

CardLayout W] Tl o] BelAm & 4 il ofel el /=S T 7 3 Hef st
7hog HojFi kg g, ofn) 7k=is Shte] Panel2 T HL,

[Birome T TE
CardLayout |<———
ZuHE
> | Card1(JPanel)
> | Card2(JPanel)
HEHE HEHE

CardLayouto] 2184 ol of 7I= shg 371 o= 7H=9] o5 JPanel& 71
= add () vla=F ARSI 1831 Card o] W82 JPanel Stoll viA[skH Fok,

jFrame.getContentPane().add("Card1", jPanell);
jFrame.getContentPane().add("Card2", jPanel2);
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CardLayout HAE

first(Container container)

W H{R[S 7I=S 20| Bl

last(Container container)

Ofx[2fol| BiR[S 7H=5 0|7 Bl

next(Container container)

SRl 71= ChE0i| BHX[SE 71=5 HO[A| it

show(Container container, String name)

XIYE 0I5l 7I=S 2ol &t

A= 0] A A wi7i7ke] Containers CardLayout2 ARE-8H= Ag0]H0]1L, show () HlAE

o] 5 WA w e 5oE FhE o) Bolc). The oAl 3709 A2 FKEE TFrameo] 2718 12

202 A= e Ho] e,

»> CardLayoutExample.java

package sec04.exam05_cardlayout;

import java.awt.CardLayout;

import java.awt.Color;

import javax.swing.JPanel;

1

2

3

4

5 import javax.swing.JFrame;

6

7 import javax.swing.SwingUtilities;
8

9 public class CardLayoutExample extends JFrame {

10 private JPanel redCard, greenCard, blueCard;

11

12 /o2l e M3

13 public CardLayoutExample() {

14 this . setTitle("CardLayoutExample");

15 this.setSize(250, 400);

16 this setResizable(false);

17 this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
18

19 //CardLayout22 BASID 3749 FtE X7t

20 'this.getContentPane().setlayout(new Cardlayout()); |
21 1this.getContentPane().add("RedCard", getRedCard());

22 ithis‘getContentPane().add("GreenCard", getGreenCard());
23 ithis.getContentPane().add("BlueCard", getBlueCard()); ‘
24 Yy
25
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26 //RedCardoi| s{Ests JPanel A4

27 public JPanel getRedCard() {

28 if (redCard == null) {

29 redCard = new JPanel();

30 redCard.setBackground(Color.RED);

31 }

32 return redCard;

33 }

34

35 //GreenCardol| siYsts JPanel &4

36 public JPanel getGreenCard() {

37 if (greenCard == null) {

38 greenCard = new JPanel();

39 greenCard.setBackground(Color.GREEN);
40 }

41 return greenCard;

42 }

43

44 //BlueCardoi sigsts JPanel A4

45 public JPanel getBlueCard() {

46 if (blueCard == null) {

47 blueCard = new JPanel();

48 blueCard.setBackground(Color .BLUE);
49 }

50 return blueCard;

51 }

52

53 public static void main(String[] args) {
54 SwingUtilities.invokelLater(new Runnable() {
55 public void run() {

56 final CardLayoutExample jFrame = new CardLayoutExample();
57 jFrame.setVisible(true);

58 /18 A E A

59 Thread thread = new Thread() {

60 @0verride

61 public void run() {

62 for (int i = 0; i < 10; i+) {
63 try {

64 11222 DAIHA|

65 Thread.sleep(1000);
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[/~

B

66
67
68
69
70
71
72
73

74
75
76
77
78
79
80
81
82

} catch (InterruptedException e) {

}
//O|HIE F0j| Runnable 24z 47|

SwingUtilities.invokelLater(new Runnable() {

@lverride
public void run() {

//CardLayoutS ¥0f Ctg 7tE EO{F7|

CardLayout cardlLayout =

(CardLayout) jFrame.getContentPane().getLayout();
cardLayout.next(jFrame.getContentPane());

1

}
I
(B SAR SRR 2

thread.start();

CardLayoutExample

CardLayoutExample M
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NullLayout

NullLayout Z#|o]q €] setLayout () Hla~=o] 2] ]2} tial vi7igkS null2 749 2
R}, o] 212 of Wk uij x| BRI ARRSEA] Qdal FEgho ' HAEUES HiR|ehe SR,

jFrame.getContentPane().setLayout(null);

Agloly7t AEHEE o2 ]g off H3ighe = o] oyl HEUEZ A g0 9] ofH ¢
2lof] vz AQIA] setBounds () MAER 3tk Ad7gsljof gict,

setBounds(int x, int y, int width, int height);

sy R 3 9 S, Q1) [ e
= AJtho] (0, 0)0]aL $50] xF, sltte] yEolch x9] (9,0 £100

Hogre Aslolite) Frwoln, yol Ajgke Aol |0
Hje] sopenolth, width RS FEAES] £

WS, height PRES AmUES Rolg Wik, o

kS dlAl= JButtong the 183} o] ujx|sicy,

2 |60

»> NullLayoutExample.java

package sec04.exam0@6_nulllayout;

1
2
B import javax.swing.JButton;

4 import javax.swing.JFrame;

5 import javax.swing.SwingUtilities;
6

7

8

public class NulllLayoutExample extends JFrame {
private JButton btnOk;

9

10 /el e HY

11 public NulllayoutExample() {

12 this.setTitle("NullLayoutExample");
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Pack

this.setSize(300, 200);
this.setResizable(false);
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

//Nulllayout M2} HE 7t
this.getContentPane().setLayout(null);
this .getContentPane().add(getBtnOk());

/IHE 44
public JButton getBtnOk() {
if(btnOk == null) {
btnOk = new JButton();
btnOk.setText("&2l");
//HEO| g 2EZM Eit 0| 43
btnOk.setBounds(100, 50, 70, 60);
}
return btnOk;

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
NulllLayoutExample jFrame = new NulllayoutExample();
jFrame.setVisible(true);

b

JWindow, JFrame, JDialog®} 70| java.awt. Window S A<= 2A4H9] &l Agoly=

pack ()ol2kz MlAEE ARESIA WHte] HEHES 7)o gHA Hlol| | 47|18 Asez =

a4 gl

HEHUE = PreferredSizeth= £/d0] A=t o7k HEHES] 7| wljx] 2715 Eeich 1
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glo]u 2] pack () WAE F SEEW Ut HEHES] getPreferredSize ()& &4 HEHAE
O] 712 Hix] 2715 dobdl F, ZEol| 9] A715 ALIRIt

AHo1H 9] setSize () HlaEs A5 Aeo]d o] Eit zol5 HASHAIE, pack () Mlats Wi
HEAES] A7)0 uiet Helolde] a717F AAE . webA pack () MlAES TEdhe AR
Zeoluof HEHESO] i wix|7F S AlRdo]ofof gt
the A= JFrameoll = 71| JButtong 7181 pack () HIAES TS JFrame?] 7]
< 7 M| A7l Huiek StA Ak

»> PackExample. java

package sec04.exam@7_pack;

1

2

3 import java.awt.FlowlLayout;

4 import javax.swing.JButton;

5 import javax.swing.JFrame;

6 import javax.swing.SwingUtilities;
7
8

public class PackExample extends JFrame {

9 private JButton btnOk;

10 private JButton btnCancel;

11

12 /o2l e 4F

13 public PackExample() {

14 this.setTitle("FlowLayoutExample");

15 this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
16

17 //FlowLayoutS2 HZESIL HE 7}

18 this. setlLayout(new FlowLayout());

19 this.getContentPane().add(getBtn0k());

20 this.getContentPane().add(getBtnCancel());
21

22 //pack() HAE S&

23 ' this.pack(); |

24 Y

25

26 //0k HIE MM

27 private JButton getBtnOk() {
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28 if(btnOk == null) {

29 btnOk = new JButton();
30 btnOk.setText("=2l");
31 }
32 return btnOk;
33 }
34
35 //Cancel HE 44
36 private JButton getBtnCancel() {
37 if(btnCancel == null) {
38 btnCancel = new JButton();
39 btnCancel.setText("%|4");
40 }
41 return btnCancel;
42 }
43
44 public static void main(String[] args) {
45 SwingUtilities.invokelLater(new Runnable() {
46 public void run() {
47 PackExample jFrame = new PackExample();
48 jFrame . setVisible(true);
49 }
50 b
51 }
52 }
3 2t
(@el=[2] = ]

ﬂ
b

05 O[HIE {2
UL S22 A0t 4B RG-S ShA MES Hadich AAgAP} U] ARUES st
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Aekiz o[jIE 22 A (AEo[, LIS )2} o= 2] A (2]ufinr) & Hefshs 919)
agpecanion L2185 ALGITE, 91913 Aol o MIE 204 oIS} wbshE M7 Aok o
i1 o]lE 2n0] 2718 2lAatolA) o= HelE glelal waloltt,

4

ol

Cq] 0‘] /\]—Q—X]—7]— JButtOn (O] E AA Zﬂi«” )% T:_‘E"_La '8]_153 QH/‘\:J o]]:ﬁlEActi()nEvcm7]_ HE]—}\g—SI_:ﬂ_’
JButtonol] 71 ActionLister Z{A] (o]HIE H2] 24A]) 7} HA o|HIES A 2|3},
S -0l ( ) _ )
| = O[HIE &2| 24|
(ActionListener)
O[HIE AA ZHF| = @OoMIE
(JButton) . arA > OHIE X2| HlA=
=l
of
@ OHIE %j2| &1} actionPerformed(--) {
S SSE U U ——— I — )
¢ 1. glEo ey © O[HIE 2|
2, A= LIS HE,
3. M2 2= &27| }

o[l H2] AR 2arie HELEC|A o[ HESL WIS o] X2 HlAss NIt
o[HlE A2 WAt A4 YESE U, AT UL WAL, AjRe UES L tol
SERER=ELIIE

HEAEE shte] oflERT WYsk= Zlo] ohet SAlofl of2] 7]9] o[l E7 Iy | &= jit., o

_‘é_o—] JButtOH‘% U]-_?«‘/:E —S}Eﬂ O—Hﬁ o]qﬂEActionEventg} 6‘;‘]—7]." u}._?__‘/_\_ o]]:ﬂ]_EMouseEvemE HE}-/K(])-]
g} oA oMlEL nfo AR SIS Enter 715 2] AMSSHE AEUE A &2 Wy,
ORe-2 ol B ThEEO] HE|o|u Ei= 3 EoflA] YR

HEAECA WYoHe BE oMES Helalr] SahHi o MEHER ez} Z7bEofof Gk
JButtonlA] HAIEHE o olHIES) nke- o[MIES FAlo] Helsi7] sl oAl elaviel
uR9 2 )7} B dasi,

SpaL, Aloll MAEl oMIE} ek Siuleks B Heid Bast gk Heish AL B
oMLEC At el AU S Svkste ek th i Aol W AmAECIA WA 4 Gl
HhE 2 o=} ol HlE He| oS Held ol
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O[HIE AA &y ofHIE 2ol 22

JFrame WindowEvent =101 x] = 52 222 o WindowListener
JDialog WindowEvent Ol = shts S2iRis WindowListener
JTextField ActionEvent JIESHE W ActionListener
JButton ActionEvent Ex gl ActionListener
JRadioButton ActionEvent Ex gl ActionListener
JCheckBox ActionEvent RS ActionListener
JMenultem ActionEvent MERRIS f ActionListener
JComboBox ActionEvent CIE =2 MERIS mf ActionListener

JList ListSelectionEvent CHE =2 MERIS ol ListSelectionListener

OHIE arof B)AYE 2718l A addXXXListener () HIAES AFE3I} XXX o|HIEH Q]
g, odl& S¢] WindowEvent, ActionEvent, ListSelectionEventS #&]s}7] 93t |2~ & &=
7Fehe WiAE= ohaa 2t

jFrame.addWindowListener (WindowListener listener);
jButton.addActionListener(ActionListener listener);
jList.addListSelectionListener(ListSelectionListener listener);

A APl EFHES Byl AEdEA ou o]HlESo] Wsh=A] o 4= 9t} AEUE)
Al SRS 2d addXXXListener() HAES Wl = 4 ok ol siF AEHE}

i
XXXEvent”} A& 4= 9104 XXXListeners 5-5& 4= itk Holc,

8ol HEUEEL java.awt.ComponentE A43=d], Component ZAe
addKeyListener ()2} addMouselListener () HAEE 7FX 2 ik, wekA KeyEvent@t
MouseEvent7} AE 4= 911, o]5& A F3}7] 3l KeyListeneret Mouselisteners 552t

= it

Listener2t Adapter

AEYE] 2lautg 27k HeIME Blan Sas viA s gk elay Seas 4
3

Sh WL 2l QlEjlo) 28 TSk Wilat ofdE] FUAS s W] ik

02-Java Ul - Swing 113



XXXListener (IE{TO]A)
I3 a

! implements

XXXAdapter (EziA)

implements extends

INCONEEIESE RS PS

2|lAL QIE{T|0|AS 5= Bt

g2y QlEHo|AE At Al QlEjH|o]of HofE|o] Sl o|HIE A HlAtE B
A7 olsfiof gt

& E°] WindowListeneroll= windowClosing () WAEES Egste] 7709 HAErE A9
gjof Qle}, o] HAEELS WindowEvent7} BHIFHS: o ARgALe] Y¢o] wlke} o s Al
e}, fef A 95 27](x) HES 25 windowClosing () HIAE7} AdE|w, 24
3H(_) HES 2P windowlconified () WAT7F ATt @7](x) HE|A 2A¥sH=
WindowEventTt AgJalal A= windowClosing () ¥ YHA] 6705 thga; Zo] 2% A4
ofsfof aict

class MyWindowListener implements WindowListener {
public void windowActivated(WindowEvent e) {}
public void windowClosed(WindowEvent e) {}
public void windowClosing(WindowEvent e) {

/IE7](x) HES SIS ©f 2| wy 2Y

}
public void windowDeactivated(WindowEvent e) {}
public void windowDeiconified(WindowEvent e) {}
public void windowIconified(WindowEvent e) {}
public void windowOpened(WindowEvent e) {}
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2lAL O{HEE *AéfE dhH

H T Q= oHIE Az vl Asgk A ofst 4= 9)7] wfEe] 2lAy IEH|
SEat= :r"‘?]i_é}“i Hohﬁl?iq & o m&Holr},

& 0] WindowAdapter S AE A3 ¢ windowClosing () HAERE 27 olshd &
th, Yz] 6709 #|AE1= WindowAdapteroAl 80| gl A2 o]u] &= o] 917] wjZo]ct,

class MyWindowListener extends WindowAdapter {

public void windowClosing(WindowEvent e) {

/1E7](x) BHES 2ME © 22| gy 2T

21y QlEjHo] o] thg-t= ol e SeArt B EAch= 21 otk 22t QlE#|o]2of 27
ol/e] o[flE A2 wjatrt AHolEo] & Apolvt ofHE STt AlFEh ActionEvent
£ #2)3}= ActionListenerd 4% actionPerformed () WAL gt 7juk A oj=]o] 9)7] ufj o
ActionAdapteri= AlFEA] =T}, the = 2lAY QIEHo| A0 tigE]= oHE SHPAE Y
eRd Zlolct,

2|AL QIE{To]A OfRiE|
java.awt.eventWindowListener java.awt.event WindowAdapter
java.awt.eventMouselistener java.awt.event MouseAdapter
java.awt.event.Keylistener java.awt.event.KeyAdapter
java.awt.event ActionListener =
javax.swing.event.ListSelectionListener A=

T2 A= JFramed] Al TAES] @7] (%) BEL} sl 9= btnClose HE 5 3lUE &
ol 22 IWo] FREEE s} AlE BAIE9] @7] HELS WindowAdapters, btnClose

L ActionListenerE o834 Aoy SHAS A5k
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» ClosableExample1.java

package sec05.exam01_windowadpater;

import java.awt.FlowLayout;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import javax.swing.JButton;

9 import javax.swing.JFrame;

10 import javax.swing.SwingUtilities;

0 N o U B W N -

11

12 public class ClosableExamplel extends JFrame {

13 private JButton btnClose;

14

15 /ol e M3

16 public ClosableExamplel() {

17 this.setTitle("CloseExample");

18 this. setSize(300, 100);

19

20 this setlLayout(new FlowLayout());

21 this.getContentPane().add(getBtnClose());

22

23 /MindowListener 7t

24 ' this.addWindowListener(new MyWindowAdapter()); |
25 Y
26

27 //E7| HE 44

28 private JButton getBtnClose() {

29 if(btnClose == null) {

30 btnClose = new JButton();

31 btnClose.setText("&7[");

32

33 //ActionlListener =7}

34  btnClose.addActionListener(new MyActionListener()); |
35 Y
36 return btnClose;

37 }

38

39 public static void main(String[] args) {
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

nx
[
m
B

SwingUtilities.invokelLater(new Runnable() {
public void run() {

ClosableExamplel jFrame = new ClosableExamplel();

jFrame.setVisible(true);

b

/MindowAdapter ZzHAES AMSHAM WindowlListener ZziA b
‘class MyWindowAdapter extends WindowAdapter {

‘ @0verride

public void windowClosing(WindowEvent e) {

System.exit(0);

//ActionListenerE THHA Actionlistener 32~ o
irclass MyActionListener implements ActionListener {
‘ @0verride 1
public void actionPerformed(ActionEvent e) {

System.exit(0);

| %] CloseExample = B

Anonymous Listener

oHIEZ

28k Alo] Bl a4 2lay
SRR A0, oy AE AFg A oIES Hejdit,

A AAE
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» ClosableExample2. java

package sec05.exam01_windowadpater;

import java.awt.FlowLayout;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import javax.swing.JButton;

9 import javax.swing.JFrame;

10 import javax.swing.SwingUtilities;

0 N o U B W N -

11

12 public class ClosableExample2 extends JFrame {

13 private JButton btnClose;

14

15 /ol e M3

16 public ClosableExample2() {

17 this.setTitle("CloseExample");

18 this. setSize(300, 100);

19

20 this. setlLayout(new FlowLayout());

21 this.getContentPane().add(getBtnClose());

22

23 //24% WindowlListener Zi| 7t

24 ' this.addWindowListener(new WindowAdapter() { !
25 3 @verride

26 % public void windowClosing(WindowEvent e) {i
27 i System.exit(Q);

28 -

29 H

30 y
31

32 private JButton getBtnClose() {

33 if(btnClose == null) {

34 btnClose = new JButton();

35 btnClose.setText("&7|");

36

37 //2Q ActionlListener x| 27}
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38 i btnClose.addActionListener(new ActionListener() { !

39 i @Override

40 public void actionPerformed(ActionEvent e) {

41 System.exit(0);

42 o

43 By

44 y
45 return btnClose;

46 }

47

48 public static void main(String[] args) {

49 SwingUtilities.invokelater(new Runnable() {

50 public void run() {

51 ClosableExample2 jFrame = new ClosableExample2();
52 jFrame.setVisible(true);

53 }

54 13

55 }

56 }

Al
=

]

Znt
(2] CloseExample e {0 [t

wle} 8 sle] HEHEON FUT 220 ARSI oES Hejst Ak 2lavg U=

o)
2 Az, o] 9ol gl oA ofE HEUEA oHEZL HAEGIE=A] FER SLEsfof
2 oAl= F 719 JButtono| 4] ¥HAY3H= ActionEventE 31+2] ActionListener @) 24|
H
o

e 2o 2o o HEHEA ActionEventZ} WAYE A=A -23H7] 23l

ActionEvent?] getSource () HAEE o]8-3}3T},
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» ActionListenerExample.java

package sec05.exam02_actionlistener;

1
2
3 import java.awt.FlowlLayout;

4 import java.awt.event.ActionEvent;

5 import java.awt.event.ActionListener;
6 import javax.swing.JButton;

7 import javax.swing.JFrame;

8 import javax.swing.SwingUtilities;

9

10 public class ActionListenerExample extends JFrame {

11 private JButton btnOk;

12 private JButton btnCancel;

13

14 /ol e M3

15 public ActionListenerExample() {

16 this setTitle("ActionlListenerExample");

17 this. setSize(300, 100);

18 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

19

20 this. setlLayout(new FlowLayout());

21 this.getContentPane().add(getBtnOk());

22 this.getContentPane().add(getBtnCancel());

23 }

24

25 //ActionListener EfRo| TE Mol AU ol ZHx= 27|35}

26 |private ActionlListener actionlListener = new ActionListener() { |
27 @verride 1
28 public void actionPerformed(ActionEvent e) {

29 //ActionEvent7} Yast HEUE 28

30 if(e.getSource() == btnOk) {

31 System.out println("2Ql HES Z2IELICL");

32 } else if(e.getSource() == btnCancel) {

33 System.out .println("zl4 HES Z2lgi&L|CEH");

3 0

35 }

36 he
Sy
38 /10k HE 4H
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39 private JButton getBtnOk() {

40 if(btnOk == null) {

41 btnOk = new JButton();

42 btnOk.setText("22l");

43 //actionlListener ZE Cfe

44 | btnOk .addActionListener(actionListener); |
45 y
46 return btnOk;

47 }

48

49 //Cancel HIE M4

50 private JButton getBtnCancel() {

51 if(btnCancel == null) {

52 btnCancel = new JButton();

53 btnCancel .setText("z4A");

54 //actionlListener ZE C{¢

55 : addActionListener(actionli

56 }

57 return btnCancel;

58 }

59

60 public static void main(String[] args) {

61 SwingUtilities.invokelLater(new Runnable() {
62 public void run() {

63 ActionListenerExample jFrame = new ActionlListenerExample();
64 jFrame.setVisible(true);

65 }

66 3

67 }

68 }

,E Console &7 =

ActionListenerExample [Java AJ £ ActionUsteneLExa ."Ele‘- EIEM

o HES FAVSLIC

H2 HES 2AVSUL
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E
rlm

HE AZHEL AbstractButtong AEHES- 519] S AES Wk} HE AZHE = JButton,
JToggleButton, JRadioButton, JCheckBox7} Ql=t], M5 AREA7} ue-A g Selto] AR
o 4 QU Hof ek, The-d WE AXUES] 41 TS 1of 2,

AbstractButton
JButton JToggleButton
JCheckBox JRadioButton
HE AXHUEE oA g F25hH 25 ActionEventZF &8} 184 addActionListener ()

H|AE R ActionListener A S SE3}o] o|HIEE A 2|8t 4= 9t}

JButton

JButton oJu|A|Q} BIAE R JLAE Jubz o]l HES TE u ARSI} JButton?] setText ()

mlhEs HEL] BAES AASHL, setlcon () HlhEs HEQ] o|n|AE 73t

JButton jButton = new JButton();
jButton.setText("A&A");
jButton.setIcon( new Imagelcon( getClass().getResource("new.gif") );

TR el BAE, ofu]x), BlAEtoln]x] HES AT HEY olE Helt 5 9] of
SAHE HolFw gk, of eAtE BEsH WhEe 13804 At
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»> JButtonExample. java

0 N o Ul B W N =

package sec06.exam@1_jbutton;

import java.awt.FlowlLayout;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.Imagelcon;

import javax.swing.JButton;

import javax.swing.JFileChooser;
import javax.swing.JFrame;

import javax.swing.SwingUtilities;

public class JButtonExample extends JFrame {
private JButton btn1, btn2, btn3;

//oQl e M3

public JButtonExample() {
this.setTitle("JButtonExample");
this setSize(300, 100);
this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().setLayout(new FlowLayout());
this.getContentPane().add(getBtn1());
this.getContentPane().add(getBtn2());
this.getContentPane().add(getBtn3());

/12212 Qe HE MH

public JButton getBtn1() {
if(btn1 == null) {
'btn1 = new JButton();
btn1.setText("A2A");
btn1.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
JFileChooser jFileChooser = new JFileChooser();

jFileChooser.showOpenDialog(JButtonExample.this);

return btni;

02 - Java Ul — Swing
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40

41 //0t0| 22t QU= HE MY

42 public JButton getBtn2() {

43 if(btn2 == null) {

a4 'btn2 = new JButton;
45 btn2.setIcon(new Imagelcon(getClass().getResource("new.gif")));
46 btn2.addActionListener(new ActionlListener() { |
47 public void actionPerformed(ActionEvent e) {

48 JFileChooser jFileChooser = new JFileChooser();

49 jFileChooser.showOpenDialog(JButtonExample.this);

50 )

51 1

52 y e
53 return btn2;

54 }

55

56 //0t0| 21t St = HE d4d

57 public JButton getBtn3() {

58 if(btn3 == null) {

59 'btn3 = new JButton);
60 btn3.setText("AMEA"); :
61 btn3.setIcon(new Imagelcon(getClass().getResource("new.gif")));
62 btn3.addActionListener(new ActionListener() { ‘
63 public void actionPerformed(ActionEvent e) {

64 JFileChooser jFileChooser = new JFileChooser();

65 jFileChooser.showOpenDialog(JButtonExample.this);

66 -

67 )

68 Y
69 return btn3;

70 }

71

72 public static void main(String[] args) {

73 SwingUtilities.invokelLater(new Runnable() {

74 public void run() {

75 JButtonExample jFrame = new JButtonExample();

76 jFrame.setVisible(true);

77 }

78 b

79 }

80 }
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ELER |ﬁ My Documents M D
(=3 My Music
(=3 My Pictures

(=3 Snagh Catalog
CWOE2 w2 o

[E3JButtonExample - S[=[Fd

L || Douwes | S
JToggleButton

JToggleButione Aejl Aot T3] 95 5 714 Al|E 7bE sEolch ALY whie
ANE

JButtont frASHA] BlAEQ} ojn| xS A 4= Qloh,

JToggleButton jToggleButton = new JToggleButton();
jToggleButton.setText("&Ql");
jToggleButton.setIcon(new Imagelcon( getClass().getResource("ok.gif") );

JToggleButton> AHE Ae}E 7= BE0]7] "hitel ActionListener®th= Thea}t 2+
o] ItemListener2 OHIES Ag|sl= Zlo] £t} ItemEvent®] getStateChange () HAEE

JToggleButton®] A %]}& ¢ ItemEvent, SELECTED ARk 2]Elgic},

jToggleButton.addItemListener(new ItemListener() {
@verride
public void itemStateChanged(ItemEvent e) {
if(e.getStateChange() == ItemEvent.SELECTED) {
JIEREL Al
} else {
/1o A|IE AEY

02-Java Ul — Swing 125



JToggleButton2 W50 2% AR 7M53kA]4E JToggleButton F 7HE ButtonGroup®]l 2}
A7 = HES viEkd o= HEgh 4= Qlrh ButtonGroup WHollAl= shbe] HERto] el
deiE EAE 4= 7] el

ButtonGroup buttonGroup = new ButtonGroup();
buttonGroup.add( jToggleButtonl );
buttonGroup.add( jToggleButton2 );

the A= [On] [Off] B2 v, Hijeba o2 Adefel o= Q)= [Start]e} [Stop] HES A dRi.
223l [Start]e} [Stop] HES E=5HH HAA] Hold= 8 Hof Foh, told= o] gt g
< 13780) A ApA|3] Atk

»> JToggleButtonExample, java

package sec06.exam02_jtogglebutton;

1
2
3 import java.awt.GridLayout;

4 import java.awt.event.ActionEvent;

5 import java.awt.event.ActionlListener;

6 import java.awt.event.ItemEvent;

7 import java.awt.event.ItemlListener;

8 import javax.swing.ButtonGroup;

9 import javax.swing.Imagelcon;

10 import javax.swing.JFrame;

11 import javax.swing.JOptionPane;

12 import javax.swing.JPanel;

13 import javax.swing.JToggleButton;

14 import javax.swing.SwingUtilities;

15 import javax.swing.border.TitledBorder;

16

17 public class JToggleButtonExample extends JFrame {
18 private JPanel pFirst;

19 private JPanel pSecond;

20 private JToggleButton tbOnOff;

21 private JToggleButton tbStart;

22 private JToggleButton tbStop;

23
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43

/o)l e M3

public JToggleButtonExample() {
this.setTitle("JToggleButtonExample");
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

this.getContentPane().setLayout(new GridLayout(2, 1));

this.getContentPane().add(getPFirst());
this .getContentPane().add(getPSecond());
this.pack();

public JPanel getPFirst() {
if(pFirst == null) {
pFirst = new JPanel();
pFirst.add(getTbOn0ff());
}
return pFirst;

public JPanel getPSecond() {
if(pSecond == null) {
pSecond = new JPanel();

pSecond.setBorder(new TitledBorder("®st= 7|522"));

pSecond.add(getTbStart());
pSecond.add(getTbStop());

//HHEFH MEHS 2lst ButtonGroup A4 2 EZ2 HE %7t
' ButtonGroup buttonGroup = new ButtonGroup(); |
buttonGroup.add(getTbStart()); |
buttonGroup.add(getTbStop());

return pSecond;

//0n/0ff E2 HE MM
public JToggleButton getTbOnOff() {
if(tbOnOff == null) {

itbOnOﬁc = new JToggleButton();

| tbOn0ff setText("0n");
§tbOnOff.addItemListener(new ItemListener() {
i eOverride

02
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64 i public void itemStateChanged(ItemEvent e) {

65 if(e.getStateChange() == ItemEvent.SELECTED) {

66 getThOn0Ff().setText ("0Ff"); |

67 ) else {

68 getTbOnOff().setText("On");

69 L)

70 L)

71 i

72 y

73 return thOnOff;

74 }

75

76 //Start E= HE 44

77 public JToggleButton getThStart() {

78 if(tbStart == null) {

79 'tbStart = new JToggleButtonO;
80 tbStart.setText("Start");

81 %tbStart.setIcon(new Imagelcon(getClass().getResource("start.gif")));
82 %tbStart.addActionListener(new ActionListener() {

83 public void actionPerformed(ActionEvent e) { :
84 JOptionPane.showlMessageDialog(JToggleButtonExample.this, "Start");
85 L) |
86 1)

87 Yy
88 return tbhStart;

89 }

90

91 //Stop E= HIE ¥4

92 public JToggleButton getTbStop() {

93 if(tbStop == null) {

9% 'tbStop = new JToggleButtonO);
95 tbStop.setText("Stop");

96 %tbStop.setIcon(new Imagelcon(getClass().getResource("stop.gif")));

97 %tbStop.addActionListener(new ActionListener() {

98 public void actionPerformed(ActionEvent e) {

99 JOptionPane.showlMessageDialog(JToggleButtonExample.this, "Stop");
100 )

101 Y

102 y
103 return tbStop;
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104 }

105

106 public static void main(String[] args) {

107 SwingUtilities.invokelLater(new Runnable() {

108 public void run() {

109 JToggleButtonExample jFrame = new JToggleButtonExample();
110 jFrame.setVisible(true);

111 }
112 b
113 }
114 }

Al
=

o2

#at

[ JToggleButta _(olx|

o= Nse?

| |+ Start || W Stop |

JRadioButton
JRadioButton2 JToggleButton®] 3¢ SHAR, L B9 A8} HAES 37 Bolg=
HEo|t}, JRadioButtona §U3e ButtonGroup©l| ZgE|o] $F ¥ojl 3l1t2] JRadioButton?t

A AejE 1T, T S HAet oA & 5 sfuke A 4 g,
JRadioButton jRadioButton1 = new JRadioButton();

jRadioButton1.setText("&zt");

JRadioButton jRadioButton2 = new JRadioButton();
jRadioButton2.setText("0{z}");

ButtonGroup buttonGroup = new ButtonGroup();

buttonGroup.add(jRadioButton1);
buttonGroup.add(jRadioButton2);
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JRadioButton R4 2 ZEFE ) ActionEvent”} BAYSIEZ ActionListener2 o[HIES

A2t 4= Qlek, o A= F 719 JRadioButton %9l S-S Aeds1H JLabel 2] o]u] 2|7} H

AvEs stk

130

»> JRadioButtonExample.java

package sec06.exam03_jradiobutton;

import java.awt.BorderLayout;
import java.awt.GridLayout;

import java.awt.event.ActionlListener;
import javax.swing.ButtonGroup;

1
2
3
4
5 import java.awt.event.ActionEvent;
6
7
8

import javax.swing.Imagelcon;
9 import javax.swing.JFrame;
10 import javax.swing.JlLabel;
11 import javax.swing.JPanel;
12 import javax.swing.JRadioButton;

13 import javax.swing.SwingUtilities;

14

15 public class JRadioButtonExample extends JFrame {

16 private JPanel radioPanel;

17 private JRadioButton rbBird;

18 private JRadioButton rbCat;

19 private JlLabel 1blPicture;

20

21 /el e d3

22 public JRadioButtonExample() {

23 setTitle("JRadioButtonExample");

24 setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

25 this.getContentPane().add(getRadioPanel(), BorderLayout.WEST);
26 this.getContentPane().add(getLblPicture(), BorderLayout.CENTER);
27 pack();

28 }

29

30 //JRadioButtonO| HiZ|El JPanel 44

31 public JPanel getRadioPanel() {

32 if (radioPanel == null) {

33 radioPanel = new JPanel();
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71

radioPanel .add(getRbBird());
i radioPanel .add(getRbCat());

//HHERA MEHS 2I5§ ButtonGroupd S 7H2| JRadioButton 7t
| ButtonGroup group = new ButtonGroup(); !

' group.add(getRbBird(); |
group.add(getRbCat());

return radioPanel;

//JRadioButton 444

public JRadioButton getRbBird() {
if @oBird =s=mdl) (o
ivrbBird = new JRadioButton(); i
rbBird.setText("Bird");
' rbBird.setSelected(true); //7|2%o2 Meiges A%
§rbBird.addActionListener(new ActionListener() {

‘ public void actionPerformed(ActionEvent e) { :
getlLblPicture().setIcon(new Imagelcon(getClass().getResource

("Bird.gif")); |

return rbBird;

//JRadioButton 4M

public JRadioButton getRbCat() {
if (rbCat == null) {
'rbCat = new JRadioButton(); |
rbCat.setText("Cat");
§rbCat.addActionListener(new ActionListener() {

‘ public void actionPerformed(ActionEvent e) { :
getlLblPicture().setIcon(new Imagelcon(getClass().getResource

("Cat.gif"));
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72 }

73 return rbCat;
74 }
75
76 //0[0|Z|E E0{Z Jlabel M4
77 public JLabel getlLblPicture() {
78 if (IblPicture == null) {
79 1blPicture = new JLabel();
80 1blPicture.setIcon(new ImageIcon(getClass().getResource("Bird.gif")));
81 }
82 return lblPicture;
83 }
84
85 public static void main(String[] args) {
86 SwingUtilities.invokelater(new Runnable() {
87 public void run() {
88 JRadioButtonExample jFrame = new JRadioButtonExample();
89 jFrame.setVisible(true);
90 }
91 Iz
92 }
93 }
s 2t
(&) IRadio... [ o[

@) Bird

) Cat

JCheckBox

JCheckBoxi= A} O] AAurAet HIAES 37 Kol HEUEO|T o] HEYER
JToggleButton<r g8k A|=29f AA|=L9] F 714 AelE ZH=t}. JRadioButton} 20|
M o= e 4 Qlok= Zlolt), thd Z=e= S0t -5 71 AT 4 Q== 3tk
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JCheckBox jCheckBox1 = new JCheckBox();
jCheckBox1.setText("&3");

JCheckBox jCheckBox2 = new JCheckBox();
jCheckBox2.setText("s+");

JCheckBox = vk-Ag ZEFE 1] ActionEventZ} #AJSHER ActionListener® ©[HES %
3 % 9tk JCheckBox7} AEIE|9=7] SISk WIS isselected () Hl4=e] lelZhe

QAISHA Fe}, true”} 2REH AlEo] F Zloft,

the oAlk= JCheckBox A AJefol] whet JLabel 9] o]u]#|E W77

»> JCheckBoxExample. java

package sec06.exam@4_jcheckbox;

import java.awt.Borderlayout;

import java.awt.GridlLayout;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.Imagelcon;

import javax.swing.JCheckBox;

import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JPanel;

import javax.swing.SwingUtilities;

public class JCheckBoxExample extends JFrame {
private JPanel plWest;
private JCheckBox cbGlasses;
private JCheckBox cbHair;
private JlLabel 1lblPicture;

/02l e MF

public JCheckBoxExample() {
this setTitle("JCheckBoxExample");
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().add(getPWest(), BorderLayout.WEST);
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

this.getContentPane().add(getLblPicture(), BorderLayout.CENTER);
this.pack();

/IMZO| 22k5 JPanel 44
public JPanel getPWest() {
if (pWest == null) {
pWest = new JPanel(new GridlLayout(2, 1));
// JCheckBox 7t
 pllest.add(getCbGlasses(); |
| pWlest.add(getCbHair());

return pWest;

//3CheckBox 44

public JCheckBox getCbGlasses() {
if (cbGlasses == null) {
| cbGlasses = new JCheckBox(); |
cbGlasses.setText("Glasses");
§chlasses.addActionListener(actionListener);

return chGlasses;

//3CheckBox 444

public JCheckBox getCbHair() {
if (cbHair == null) {
'cbHair = new JCheckBox(); |
cbHair.setText("Hair");
cbHair.addActionListener(actionlListener);

return cbHair;

//0[0|Z|E E0{E Jlabel 44
public JLabel getLblPicture() {
if (lblPicture == null) {
1blPicture = new JLabel();
1blPicture.setIcon(new Imagelcon(getClass().getResource("geek.gif")));
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65
66
67
68
69
70
71
72
73
74

75
76

77
78

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

}
return lblPicture;

//JCheckBox OIHIE 2| 2|AHE 2Qlgt ZE MA
private ActionListener actionListener = new ActionlListener() {
@0verride
public void actionPerformed(ActionEvent e) {
if (cbGlasses.isSelected() 8& cbHair.isSelected()) {
1blPicture.setIcon(new Imagelcon(getClass().getResource
("geek-glasses-hair.gif")));
} else if (cbGlasses.isSelected()) {
1blPicture.setIcon(new Imagelcon(getClass().getResource
("geek-glasses.gif")));
} else if (cbHair.isSelected()) {
1blPicture.setIcon(new Imagelcon(getClass().getResource
("geek-hair.gif")));
} else {
1blPicture.setIcon(new Imagelcon(getClass().getResource("geek.gif")));

}
iF

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
JCheckBoxExample jFrame = new JCheckBoxExample();
jFrame.setVisible(true);

b
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07 HIAE ZHEUE

HIAE HAIUEE OAES UEAY HHT 4 Sl AXUEES W3t} 9AE HIEHE =
JLabel, JTextField, JPasswordField, JTextArea, JEditorPane, JTextPane 5°] It} ©] &
oA JLabelWr HIAES HYSE 4= gl31, Ywx|= HIAES HAT 4= Qlrt, HY 713 HAE

HEAE= B JTextComponents ARt} 2 32 H E 0] E41of BhA| A = i},

JTextComponent
JTextField JTextArea JEditorPane
JPasswordField JTextPane
HEEHAE BEEEHAE AEIYU EIAE
(8t = H=3) (0f2f & mE) (o2 & mE)

JTextField2} JPasswordField+= T 2RR19] BIAEE HAISH 4= Q131 JTextArea, JEditorPane,

=
JTextPane> HE| 2l Y- x|l

JLabel

Jlabel2 AT %i% o =9 Thet g AERL 2Rl o|u|A|E Kol HEHEO|H, JLabel

JLabel jLabel = new JLabel();
jLabel .setText("HIAE™");
jLabel .setIcon(new ImagelIcon( getClass().getResource("O|0R|TtYU"));

B Ee} o]n]2|o] ulx| L AHumens} gl xposion Tel31 ZAer oz AT 4 ol AL
Jabel AR h&22] 91312 olnjsti, $IX/ ofu] e} BAE Ajo]o] AthA
o}, 123 AL e sE e} oju] o) 7kt

_u
rO
“o
P
Lo
=
et
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//JLabel FHOIA Q| LHES(HAE0|O|Z])9| (|

setHorizontalAlignment( JLabel .LEFT | JLabel.CENTER | JLabel RIGHT );
setVerticalAlignment( JLabel.TOP | JLabel.CENTER | JLabel .BOTTOM );
//RAAERL 0|0|2|9] HTHAQI (%]

setHorizontalTextPosition( JLabel.LEFT | JLabel.CENTER | JLabel RIGHT );
setVerticalTextPosition( JLabel.TOP | JLabel .CENTER | JLabel.BOTTOM );

/[HIAERL 0|0|2] Atole] 7+

setIconTextGap( iconTextGap );

JLabel ] AAME 7|EA 0 7] o] AAMY] BoRS F11 Atk setBorder () HAEES

ARG 4 i,

lo

setBorder(Border border);

m7i5k2 Border QIEH|o] A 18 ZAA|1H], Border 78 E#= javax.swing border 7]4]
off 23] Sl oS 5ol 2= B B AAIE ARl AtpH thEat 2] EtchedBorder
S A7k e,

setBorder(new EtchedBorder());

JLabel® vFAE ST 4 ¢, 7 HER BYT S8 ¢7] o], SH olET} WA

=t

»> JLabelExample. java

package sec07.exam01_jlabel;

import java.awt.GridlLayout;
import javax.swing.Imagelcon;
import javax.swing.JFrame;
import javax.swing.JLabel;

S Ul W=
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25
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27
28
29
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39
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44
45
46

import javax.swing.SwingUtilities;
import javax.swing.border.EtchedBorder;

public class JLabelExample extends JFrame {
private JlLabel jlLabell, jLabel2, jlLabel3, jlLabel4;

/ol e H4F

public JLabelExample() {
this.setTitle("JLabelExample");
this setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
this.getContentPane().setlLayout(new GridLayout(4, 1));

this.getContentPane().add(getdLabel1()
this.getContentPane().add(getdLabel2()
this.getContentPane().add(getdLabel3()
this.getContentPane().add(getJLabel4()
this. setSize(200, 300);

’
’

( 0)
( 0)
( 0):
( 0

’

//ILabel MAM: BHIAE 2= Z& EtchedBorder &
public JLabel getJLabell() {
if (jLabell == null) {
jLabel1l = new JLabel();
jLabel1 .setText("JLabell");
jlLabel1 .setHorizontalAlignment(JLabel .LEFT);
jLabel1.setBorder(new EtchedBorder());
}
return jlLabel1;

//JLabel MAM: o|ojz] 27t, WEE Y ¥
public JLabel getJLabel2() {
if (jlLabel2 == null) {
jlLabel2 = new JLabel();
jlLabel2 setText("JLabel2");
jlLabel2 . setIcon(new Imagelcon(getClass().getResource("user.gif")));
jlLabel2 setHorizontalAlignment(JLabel .CENTER);
jlLabel2 setBorder(new EtchedBorder());
}
return jlLabel2;
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

//JLabel 44: 0|0|z| 2AZE0| HAEY} &= HY
public JLabel getlLabel3() {
if (jLabel3 == null) {
jLabel3 = new JLabel();
jlLabel3.setText("JLabel3");
jLabel3.setIcon(new ImageIcon(getClass().getResource('user.gif")));
jlLabel3.setHorizontalAlignment(JLabel .CENTER);
jlLabel3.setHorizontalTextPosition(JLabel .LEFT);
jLabel3.setBorder(new EtchedBorder());
}
return jlabel3;

//JLabel 44: o|0jz|et HIAE Ato|o] ZHAH A
public JLabel getlLabel4() {
if (jLabel4 == null) {
jlLabel4 = new JLabel();
jlLabel4 setText("JLabeld");
jLabel4 setIcon(new ImageIcon(getClass().getResource('user.gif")));
jlLabel4 setHorizontalAlignment(JLabel .CENTER);
jlLabel4 setIconTextGap(20);
jlLabel4 .setBorder(new EtchedBorder());
}
return jlLabel4;

ox

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
JLabelExample jFrame = new JLabelExample();
jFrame.setVisible(true);

s

02 - Java Ul — Swing

139



=
0
m
1=

(2] abelexa_ el =0 e |

JLabel1

2 JLabel2

JLabel3 8

8  JLabel

JTextField?l JPasswordField

JTextField®} JPasswordField= T 21919] BIAE ek Algshe HEHE[H, o]

JPasswordField = AFAH] QJ2S 12 Alto] & 4= GLES 7Ichs Aol

JTextField jTextField = new JTextField();
JPasswordField jPasswordField = new JPasswordField();

AREA} QI3 HAEL JTextFieldd 3% getText() WAEZR, JPasswordFieldd 7
Qo= getPassword () HAER A& 4 9t} getText ()= String EFJOZ 2&lshA|qt
getPassword ()+= char[ ] H|E2 2|E5} 22 String EFQl0.2 WSt L g7} Qi

String inputData = jTextField.getText();
String inputData = new String( jPasswordField.getPassword() );

JTextField®} JPasswordField® T 71A] 2 o[fIE7} Wh¥sic), 7|HER Bx1E e o)

t KeyEvent7h 2/g5}al, 715 gahd ActionEvent7h EASFICE ARSAPE il

Ak A gd vigo] rhd KeyEvents A2jah= Zlo] €11, 71E F27] A7 9
= A 7| A28l W ActionEventE A|€]sh= Zlo] Ft,

o
—-

%N
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KeyEvent& Aglal7] $J3l KeyListener A& 550h= Z=+= th2dt 2t} Keylistener?)
keyPressed () HlaE 7| HEE 5 wfnjc; Ay

jTextField.addKeyListener( new KeyAdapter() {
public void keyPressed(KeyEvent e) {
char keyCar = e.getKeyChar(); //=E 22t 27|
int keyCode = e.getKeyCode(); //%3=l 7|2= 27|

KeyEvent?] getKeyChar () WlAE= 98H 7[#4 g€lstal, getKeyCode () HAE= 7]
FEE PERit), 7|3 5% KeyEvent S2812:9] Az AAE o] Q7] wize] 7] =04 ofd 7]
7F A= A=A SelskH et vlashd Ho), oS Sof v (F1, (F2), (3] 717k A= 3
=4 Felgh,

eyEvent VK_F1) { -}

eyEvent VK F2) { -}
eyEvent . VK_F3) { -}

if(e.getKeyCode(
if(e.getKeyCode(
if(e.getKeyCode(

- - <
I
I

< X =X

AT

Qs 717k fraust 7151 Helel 43He A AR S Gtk oI Sof T Lupile gl

17 Belshe ol

fE

if( (e.getKeyCode() >= KeyEvent.VK_A) && (e.getKeyCode() <= KeyEvent.VK_Z) ) { -}

th oAl ofele] 2 Ujgo] etubiol) HASLL, (Enter) 718 2 UL HAYES Hof
o)

» JTextFieldJPasswordFieldExample. java

1 package sec07.exam02_jtextfield_jpasswordfield;

3 import java.awt.GridlLayout;
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0 N o Ul b

1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38
39
40
41
42

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.KeyAdapter;
import java.awt.event.KeyEvent;
import javax.swing.JFrame;

import javax.swing.JlLabel;

import javax.swing.JOptionPane;
import javax.swing.JPasswordField;
import javax.swing.JTextField;
import javax.swing.SwingUtilities;

public class JTextFieldJPasswordFieldExample extends JFrame {

private JTextField txtId;
private JPasswordField txtPassword;

/o9l e M3

public JTextFieldJPasswordFieldExample() {
this. setTitle("JTextField & JPasswordField");
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().setlLayout(new GridlLayout(2, 2));
this . getContentPane().add(new JLabel("oto|C|", JLabel.CENTER));
this.getContentPane().add(getTxtId());
this.getContentPane().add(new JLabel("IHARIE=", JLabel.CENTER));
this.getContentPane().add(getTxtPassword());
this setSize(200, 100);

//dTextField AiA
public JTextField getTxtId() {
if (txtld == null) {
txtId = new JTextField();
txtId.addKeyListener(new KeyAdapter() {
public void keyPressed(KeyEvent e) {
if (e.getKeyCode() >= KeyEvent.VK_A & e.getKeyCode() <=
KeyEvent .VK_Z) {
JOptionPane.showMessageDialog(
JTextFieldJPasswordFieldExample.this, "mpsl o|Z2L2");
} else {
JOptionPane.showMessageDialog(
JTextFieldJPasswordFieldExample.this, "T&io| oOfLZR");
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|51

43 }

44 }

45 b

46 }

47 return txtId;

48 }

49

50 //IPasswordField 444

51 public JPasswordField getTxtPassword() {

52 if (txtPassword == null) {

53 txtPassword = new JPasswordField();

54 txtPassword.addActionListener(new ActionlListener() {

55 public void actionPerformed(ActionEvent e) {

56 String password = new String(txtPassword.getPassword());

57 JOptionPane.showMessageDialog(

58 JTextFieldJPasswordFieldExample.this, "®245F AQI=E: " +
password);

59 }

60 1)z

61 }

62 return txtPassword;

63 }

64

65 public static void main(String[] args) {

66 SwingUtilities.invokelLater(new Runnable() {

67 public void run() {

68 JTextFieldJPasswordFieldExample jFrame = new

69 JTextFieldJPasswordFieldExample();

70 jFrame.setVisible(true);

71 }

72 12

73 }

74 }

O amx | () emmoaouzs

oraIci a

mAHE

e

02-Java Ul — Swing 143



JTextArea

JTextArea= HE| 219 BIAES HYT 4= Ql= HEHUEC|) JTextArear AA|H o8 A5

E& AT ko u & JScrollPaned] F7FlA] ARSEITE,

JTextArea jTextArea = new JTextArea();
JScrollPane jScrollPane = new JScrollPane( jTextArea );

JTextAreacld] 7|HER BAES BT A9l 2a80] nje} S|y, L2 age] o3
A A 9ol AaBo] fet $4o|x] gtk o] u the IEE S/l 238 ABoR
g 9| go)7) e,

jTextArea.setCaretPosition( jTextArea.getText().length() );

e Al AR S Tl ARt We-& H5shd JTextAreadl E25H=5 Jtt.

» JTextAreaExample.java

package sec07.exam03_jtextarea;

import java.awt.BorderLayout;

import java.awt.event.ActionEvent;
import java.awt.event.ActionlListener;
import javax.swing.JButton;

import javax.swing.JFrame;

0 N O U1 B~ W N =

import javax.swing.JPanel;

9 import javax.swing.JScrollPane;

10 import javax.swing.JTextArea;

11 import javax.swing.JTextField;

12 import javax.swing.SwingUtilities;

13

14 public class JTextAreaExample extends JFrame {
15 private JTextArea txtDisplay;

16 private JPanel pSouth;

17 private JTextField txtInput;
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48
49
50
51
52
53
54
55
56

private JButton btnSend;

//0Ql AER HF

public JTextAreaExample() {
this setTitle("JTextAreaExample");
this . setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this .getContentPane().add(new JScrollPane(getTxtDisplay()),

BorderLayout.CENTER);

this.getContentPane().add(getPSouth(), BorderLayout.SOUTH);
this setSize(300, 200);

//dTextArea A4
public JTextArea getTxtDisplay() {
if (txtDisplay == null) {
txtDisplay = new JTextArea();
txtDisplay.setEditable(false);
}
return txtDisplay;

/1EZ0| 225t JPanel 44
public JPanel getPSouth() {
if (pSouth == null) {
pSouth = new JPanel();
pSouth.setlLayout(new BorderlLayout());
pSouth.add(getTxtInput(), BorderLayout.CENTER);
pSouth.add(getBtnSend(), BorderlLayout.EAST);
}
return pSouth;

//ITextField AfA
public JTextField getTxtInput() {
if (txtInput == null) {
txtInput = new JTextField();
}
return txtInput;
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57 //JButton A4M

58 public JButton getBtnSend() {
59 if (btnSend == null) {
60 btnSend = new JButton();
61 btnSend.setText("#&");
62 btnSend.addActionListener(new ActionListener() {
63 public void actionPerformed(ActionEvent e) {
64 getTxtDisplay().append(getTxtInput().getText() + "\n");
65 getTxtInput().setText("");
66 }
67 1
68 }
69 return btnSend;
70 }
71
72 public static void main(String[] args) {
73 SwingUtilities.invokeLater(new Runnable() {
74 public void run() {
75 JTextAreaExample jFrame = new JTextAreaExample();
76 jFrame.setVisible(true);
77 }
78 1z
79 }
80 }
s
/@]JTeﬂAreaExample [=[8] = ]
AIS0| MLHD BIHA YELICH =
g L
C =
Bt N
E
E | ms
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JEditorPane
JEditorPane2 thFsh EfQ1 2] A4S Ho AU HRo] 7ha3t HE] 2lR1e] HIAE HEHEo|r)
7|EA 02 T "IAE (text/plain), HTML (text/html) EFJ2] EAE 2|3t} ohe =

JEditorPane ©& HTML T+ o] -85 Hi= whiS Hof 2o}

i

JEditorPane jEditorPane = new JEditorPane();
try {

jEditorPane.setPage(HTMLIIIURL);
} catch(Exception e) {}
jEditorPane.setEditable(false);

HTML A& #AIZ Z-9-0ll= setEditable (false )& &84 YD 4= Q=5 okaL, ARSA}
BAE S 749 HyperlinkListeners th&a} 20| 55314 HyperlinkEvent o[HIES A

=
2% 4= 9lek.

jEditorPane.addHyperlinkListener(new HyperlinkListener() {
public void hyperlinkUpdate(HyperlinkEvent e) {
if(e.getEventType() == HyperlinkEvent.EventType.ACTIVATED) {
try {
jEditorPane.setPage(e.getURL());
} catch(Exception e) {}
}

HyperlinkEventi= HF-AF B3 92 7RAZES 790 J2 vP2 o & 7HA7E 749, 1ejaL
35 S ¢ nF A 284 HyperlinkEvent?] getEventType () HA4EE of®l

o] EZ} BRI LFES 35 HyperlinkEvent, EventType & 2] A<=5 2|&l3ic}

K
]

oA g3 97 7HAZES AQols ENTEREDS 2l8lslal, nfeAS 23 upgo s 7hxzk
< 7Z9ol= EXITEDE 29t 181 38 293 7%-9ol= ACTIVATEDE 2]gight,
ENTERED®} EXITED Y 7-9-olli= B9 AZE L= A|2fshH 1L, ACTIVATED= A4
2 P35 ZAE oot HojFEs Xe|shd ok
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ACTIVATED7} 2|815] 21 w] HyperlinkEvent2] getURL ()& &3 35 49 URLS
A& = e} 2ElE URLS JEditorPane?] setPage () HAE2] nj7f¥4=2 2 JEditorPane
& HAH EAE AR

okl A2 JEditorPane> HTML 3.2 IR A48kl HTML 4.0°]4, XHTML, HTML5+=
A ABHA] =tk

»> JEditorPaneExample.java

package sec07.exam04_jeditpane;

1

2

3 import java.awt.BorderLayout;

4 import java.io.IOException;

5 import javax.swing.JEditorPane;

6 import javax.swing.JFrame;

7 import javax.swing.JScrollPane;

8 import javax.swing.SwingUtilities;

9 import javax.swing.event.HyperlinkEvent;
10 import javax.swing.event.HyperlinkListener;

12 public class JEditorPaneExample extends JFrame {

13 private JEditorPane jEditorPane;

14

15 /o2l e M3

16 public JEditorPaneExample() {

17 this . setTitle("JEditorPaneExample");

18 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

19 this.getContentPane().add(new JScrollPane(getJEditorPane()),
BorderLayout.CENTER);

20 this.setSize(400, 300);

21 }

22

23 //JEditorPane A4

24 public JEditorPane getJEditorPane() {

25 if(jEditorPane == null) {

26 jEditorPane = new JEditorPane();

27 try {

28 jEditorPane.setPage(getClass().getResource("jeditorpane.html"));

29 } catch(Exception e) {}
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jEditorPane.setEditable(false);

jEditorPane.addHyperlinkListener(new HyperlinkListener() {

public void hyperlinkUpdate(HyperlinkEvent e) {

if(e.getEventType() == HyperlinkEvent.EventType . ACTIVATED) {

try {

jEditorPane.setPage(e.getURL());

} catch(IOException e2) {}

b
}
return jEditorPane;

public static void main(String[] args) {

SwingUtilities.invokelLater(new Runnable() {

public void run() {

JEditorPaneExample jFrame = new JEditorPaneExample();

jFrame.setVisible(true);

b

| 2| JEditerPansExample

=)

| £ JEditorPaneExample

B8 B0 =3

! §’“ This is an uneditable JEditorPane, which was

initialized with HTML text soma R L.

An editor pane uses specialized editor kits to read, write, display,
and edit text of different formats. The Swing text package
includes editor kits for plain text, HTML, and RTF. You can also
develop custom editor kits for other formats.

Source

Previous

[»

Inport Java.awt.+:

inport java.awt.event.+:
inport javax.swing.*:
import javax, swing event

2=

public class JEditorPaneExanple extends JFrame {

private JEditorPane iEditorPane:

u e Tl

[4]

4]
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08 2|AE HEUE

YAE FZYEL B8 Zoli] FES MG 5 gt AZYES Witk wliE PEUE:

R 1

JList, JComboBox7} itk JListe H5o|A alt o4 -8 Aea 4= 9l

= HES ZEPS i) B=o] Ho|1, 1 F shtE AeE 4= 9ok

, JComboBox

JList
JListis BEA st o)ipe] A Alie 4 gl ABdEolT) JListo] F2L cheat o) )
gz FAL,

String[] stringltems = { "one", "two", "tree", "four" };
JList jlList = new JList(stringItems);

th&}k 2o Vector A2 & 4= Qleh,

Vector items = new Vector();
items.add("one");

items.add("two");
items.add("tree");
items.add("four");

JList jList = new JList( items );

JListe] 7129] 9% AEEL JLabel TAEo] 917] uhEo] BIAE ofolo|z oju]x] EHE
7hssit,

Vector items = new Vector();

items.add( new ImageIcon( getClass().getResource("fruitl.gif") );
items.add( new ImageIcon( getClass().getResource("fruit2.gif") );
JList jlList = new JList( items );

JList= A5 08 A5E vyt A E R 9o B2 JScrollPaned]| S7FallA] AREEF 4= Qlt

JScrollPane jScrollPane = new JScrollPane( jList );
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A]-%—ZVHLH 9] 3129 Melsly ListSelectionEventZ} EA8517| wjiof| ListSelectionListener
551 oMIES A 4= Qi

jList.addListSelectionListener(new ListSelectionlListener() {
public void valueChanged(ListSelectionEvent e) {
if(e.getValueIsAdjusting() == false) {
//OHIE H2| RE

JList= A&} o] MAEH ListSelectionEventE T+ ¥ TAYA|ZIT) o] AL d|2317] ¢
3 ListSelectionEvent= getValuelsAdjusting () WAEE AF3kaL ek 3 WA oHlE
7 ASE Wi false S 2l€lstal, F WA o[HIEZ} ¢dojo] MAYSHA trues DERIT) wbA
getValuelsAdjusting () 7} false S Hkekah wjut o|HIE 2] Z=2 A= sjjof 3ic},
JListoll Al AeE &g dohfi= Wi = 7Ex]7} Qltt, getSelectedIndex () HAE= AEE
O] olgAg 2lEs}al, getSelectedValue ()= A8iE gHEo] Zho] 2t} ojH AH I} o]
HIE A2 Al 23S Akl ALgshd Eoh,

IEEE EEe Y=l @7
int selectedIndex = jList.getSelectedIndex();
int[] selectedIndices = jList.getSelectedIndices();

[AEYEl =0l HIAE Qi7|
String selectedItem = (String) jlList.getSelectedValue();
String[] selectedItems = (String[]) jList.getSelectedValues();

/B8 El S=0| 0|0|Z| Y|
Imagelcon selectedItem = (Imagelcon) jList.getSelectedValue();
Imagelcon[] selectedItem = (Imagelcon[]) jList.getSelectedValue();

ik (Shit) = (O] 712 o} G314 I 7} olAe] -2 Meigich Held §Ro| eiel gE
2 Wi eleishe HlAsE ARgahe Hch

the oAls 25 F501A I8 Aot s 552 oA & L850 B &
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» JListExample. java

0 N o U B W N -

package sec08.exam01_jlist;

import java.awt.BorderlLayout;

import java.awt.Color;

import java.awt.GridlLayout;

import java.util.Vector;

import javax.swing.Imagelcon;

import javax.swing.JFrame;

import javax.swing.JlLabel;

import javax.swing.JList;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.SwingUtilities;

import javax.swing.event.ListSelectionEvent;
import javax.swing.event.ListSelectionlListener;

public class JListExample extends JFrame {
private JPanel plWest;
private JList listString;
private JList listImage;
private JlLabel jLabel;

/7o)l e 4F

public JListExample() {
this.setTitle("JListExample");
this setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
this setSize(250, 200);
this.getContentPane().setBackground(Color WHITE);
this.getContentPane().add(getPWest(), BorderLayout .WEST);
this.getContentPane().add(getJLabel(), BorderLayout.CENTER);

/125 =5 JPanel 44
public JPanel getPWest() {
if (pWest == null) {
pWest = new JPanel();
pWest.setlLayout(new GridLayout(2, 1));
pWest.add(new JScrollPane(getlListString()));
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59
60
61
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

pWest.add(new JScrollPane(getListImage()));

}
return pWest;

//BAE SES 2= Jlist M4
public JList getlListString() {
if (listString == null) {

String[] items = {

"Cantaloupe”, "Grapefruit", "Grapes", "Kiwi", "Peach",

"pineapple”, "strawberry", "tomato", "watermelo

ilistString = new JList(items);

i 1istString.addListSelectionListener(new ListSelec

‘ public void valueChanged(ListSelectionEvent e)
if (le.getValueIsAdjusting()) {

Imagelcon image = new Imagelcon(

getJLabel().setIcon(image);

return listString;

/00|12 S8 Z= Jlist 44
public JList getlListImage() {
if (listImage == null) {
Vector items = new Vector();
for (int i = 1; i < 10; i+) {
ImageIcon image = new Imagelcon(
getClass().getResource("fruit" + i + ".jpg"));

items.addElement(image);

ilistImage = new JList(items);
}listImage.addListSelectionListener(new ListSelect
public void valueChanged(ListSelectionEvent e)
if (le.getValueIsAdjusting()) {

n"

tionListener() {
{

int selectedIndex = listString.getSelectedIndex();

getClass().getResource("fruit" + (selectedIndex + 1) + ".jpg"));

ionListener() {
{
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79 Imagelcon image = (Imagelcon) listlmage.getSelectedValue();}

80 : getJLabel().setIcon(image);

81 L)

82 )

83 Y

84 y
85 return listImage;

86 }

87

88 //MEE S=0] 0|02|E EOiFE Jlabel M4

89 public JLabel getJLabel() {

90 if (jLabel == null) {

91 jlLabel = new JLabel();

92 jLabel .setHorizontalAlignment(JLabel .CENTER);
93 }

94 return jlabel;

95 }

96

97 public static void main(String[] args) {

98 SwingUtilities.invokelLater(new Runnable() {
99 public void run() {

100 JListExample jFrame = new JListExample();
101 jFrame.setVisible(true);

102 }

103 1)

104 }

105 }

=
0%
m
B

B JListExample_ SI=TEY
Cantaloupe 1=
Grapefruit
rapes
Kiwi

Peach
pineapple

(6738
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JComboBox

JComboBox+= HES 261 gFo] YRl 71 F shtE AEd 4= 3lth JComboBox 9]
P2 oha o] viE R A,

String[] items = { "one", "two", "tree", "four" }
JComboBox jComboBox = new JComboBox( items );

&3} 0] Vector A2 & 4= Lt

Vector items = new Vector();

items.add("one");

items.add("two");

items.add("tree");

items.add("four");

JComboBox jComboBox = new JComboBox( items );

JComboBox?| -2 EAECQ} oju]7] R kst ofu|A] G2 Imagelcon 4AIE ¥

EE= Vector 3H=

o

o
rCI
w4
=
i,
ful

Vector items = new Vector();

items.add( new ImageIcon( getClass().getResource("fruitl.gif") );
items.add( new ImageIcon( getClass().getResource("fruit2.gif") );
JComboBox jComboBox = new JComboBox( items );

JComboBox9A%= getSelectedIndex () HAEx AeE =] QlEA
getSelectedItem ()= ATl 3H59] ghe 2|Elgich,

o
o
I,
QL
£l

/18E B2 QA i)

int selectedIndex = jComboBox.getSelectedIndex();

/IS 20| MAE o)

String selectedItem = (String) jComboBox.getSelectedValue();

/IARE =9l 0]0[2| AT

Imagelcon selectedItem = (Imagelcon) jComboBox.getSelectedItem();
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o2 A= A JComboBox oA 53 AEshH, dj o] R & offjof] Ho ot

»> JComboBoxExample. java
package sec08.exam02_jcombobox;

1
2
3 import java.awt.BorderlLayout;

4 import java.awt.Color;

5 import java.awt.event.ActionEvent;

6 import java.awt.event.ActionlListener;
7 import java.util.Vector;

8 import javax.swing.Imagelcon;

9 import javax.swing.JComboBox;

10 import javax.swing.JFrame;

1 import javax.swing.JlLabel;

12 import javax.swing.JPanel;

13 import javax.swing.SwingUtilities;

14

15 public class JComboBoxExample extends JFrame {

16 private JPanel pNorth;

17 private JComboBox comboString;

18 private JComboBox comboImage;

19 private JlLabel jLabel;

20

21 /el Yl d3

22 public JComboBoxExample() {

23 this setTitle("JComboBoxExample");

24 this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
25 this.getContentPane().setBackground(Color .WHITE);

26 this.getContentPane().add(getPNorth(), BorderLayout.NORTH);
27 this.getContentPane().add(getILabel(), BorderLayout.CENTER);
28 this.setSize(250, 200);

29 }

30

31 [IMT =25 JPanel M4

32 public JPanel getPNorth() {

33 if (pNorth == null) {

34 pNorth = new JPanel();

35 pNorth.add(getComboString());

36 pNorth.add(getComboImage());
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
63
69
70
71
72
73
74
75
76

}
return pNorth;

/IBAE SES ZH= JComboBox ‘&4
public JComboBox getComboString() {
if (comboString == null) {
String[] arrString = {

"Cantaloupe”, "Grapefruit", "Grapes", "Kiwi", "Peach",

"pineapple”, "strawberry", "tomato", "watermelo
comboString = new JComboBox(arrString);
comboString.setBackground(Color WHITE);

n" 1

comboString.addActionListener(new ActionlListener() {

public void actionPerformed(ActionEvent e) {

int selectedIndex = comboString.getSelectedIndex();

Imagelcon image = new ImagelIcon(

getClass().getResource("fruit" + (selectedIndex + 1) + ".jpg"));

getJLabel().setIcon(image);
}
1z
}

return comboString;

//0]0|12] 2£& Z+= JComboBox 444
public JComboBox getComboImage() {
if (comboImage == null) {
Vector vImage = new Vector();
for (int i = 1; i < 10; i+) {
Imagelcon image = new Imagelcon(
getClass().getResource("fruit" + i + ".jpg"));
vImage.add(image);
}
comboImage = new JComboBox(vImage);
comboImage.setBackground(Color .WHITE);
comboImage.addActionListener(new ActionListener()
public void actionPerformed(ActionEvent e) {
Imagelcon image = (Imagelcon) comboImage.getS
getdLabel().setIcon(image);

{

electedItem();
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3 2t

e
A JComboBoxExample S [=] B}
o |-

b
}
return combolmage;

/IAEE S=0] 0|0j2|E EOoiFE= Jlabel M4
public JLabel getJLabel() {
if (jLabel == null) {
jLabel = new JLabel();
jlLabel .setHorizontalAlignment(JLabel.CENTER);
}
return jlabel;

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
JComboBoxExample jFrame = new JComboBoxExample();
jFrame.setVisible(true);

& .
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09 H|o|Z HZHE

JTable2 Hol 12| YolelS EAlka BT 4 Gt HEEOIT, JTable ThE HEY
Eo ulshA] thi B FRE o]FolA ek,

B .JTableExampled _|O] =
23 5e] —> B Lt0l L]

3= 29 L -
H(row) —>[GIHE 23 v]

I 6 V] =

Ey /= 7 n =

= 7 v =

H(cell)  Z&l(column)

Hlole Azt v o2 TAElo] 911, A o] Pk Tto] Aleiolet AL A4 Hol
E7} Al Tolth, she] AUE TASH: S Ut dlole Rl Aok wiek 919 ¥
ool ol | YolEi BE HAE, o] A dolgt BF £A42 TRE] gl A

A o]
=

o

i)

N

HlolS AN
2kt JTable 231 WE7] SISAS WA 23 oS- ERsk 9l 149 String W 41o)
glolefel 22491 Object WS Aalok Bhek, e o} JTable A4S 523 ) vi) 4}
o= YAz

String[] columnNames = { "O|2", "L}O|" };
Object[][] rowData = {
{ "&ad", 25},
{ "stdE", 23 },
{ "stEiCt", 26 }
%
JTable jTable = new JTable(rowData, columnNames);

2719 Object HIES AT wf =208 H dl
EfQlojofof gltt ¢Fe] I=E B o]F A9 glolE= BN String A, Yol X5 Integer
A= S50k,

10
ol
2y
lo

glr‘

&

e

ot

filo

R

oLl

o

rir
x

1o

o,

E

_F

O
s

4

iy

rlo
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N

P AR 5 wAskaL Aok o1 AY o] 5ol siEsh= TableColumns getColumn ()

|4~E2 A3 TableColumn®] setPreferredWidth () HAER 22 HASHH Eo}

=

TableColumn tableColumn = jTable.getColumn("Z& 0|&");
tableColumn. setPreferredWidth(ZZ0l|);

JTable& A A o2 2358 A YUsHA] o B 2 JScrollPane®] 784 ARE-Sl 4= i},

JScrollPane jScrollPane = new JScrollPane( jTable);
jFrame.getCententPane().add(jScrollPane, BorderLayout.CENTER);

the AAls ol 53 vol AHCez HdH HloleS Aok e 2o 2k

»> JTableExample.java

1 package sec09.exam01_jtable;

2

3 import java.awt.BorderLayout;

4 import javax.swing.JFrame;

5 import javax.swing.JScrollPane;

6 import javax.swing.JTable;

7 import javax.swing.SwingUtilities;

8

9 public class JTableExample extends JFrame {

10 private JTable jTable;

11

12 public JTableExample() {

13 this.setTitle("JTableExamplel1");

14 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

15 this.getContentPane().add(new JScrollPane(getlTable()),
BorderLayout.CENTER);

16 this.setSize(200, 125);

17 }

18

19 public JTable getdTable() {

20 if(jTable == null) {
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21 String[] columnNames = { "O|&", "L{O|" };

22 Object[][] rowData = {

23 { "&ad", 25},

24 { "stdE", 23 },

25 { "sk8ict, 26 }

26 { "z9t8", 22 }

27 { "sH=", 27 }

28 { "s&=", 15}

29 iz

30 {jTable = new JTable(rowData, columnNames); |
31 ijTable.getColumn("OI%").setPreferredWidth(100);
32 §jTable.getColumn("LfOI").setPreferredWidth(S@); ‘
33 y
34 return jTable;

35 }

36

37 public static void main(String[] args) {

38 SwingUtilities.invokelLater(new Runnable() {

39 public void run() {

40 JTableExample jFrame = new JTableExample();
41 jFrame setVisible(true);

42 }

43 b

44 }

45 }

Al
=

&

Z2n

(&) ITabletxa_lucnlo (=[S

B Lt
£583 25 -
GEE] 23 =
EFHICF 26 o
£/ 22 -
Ho|S =¥

JTable- TableModel A& AME-3A] AR A9 djo|ElE ]3], JTableS A4S of A
o[ 5¢1 12 String Hi G2t Alle] Hlo]efQl 221 Object HiE-& AY/dAk= dA 51, TableModel
o] YA o8 ALl o] dlo|elES HelstA Hrt,
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JTable W20 2 AAH TableModel2 210 A AREE 4= Q== getModel () M4

=5 Aledith

TableModel tableModel = jTable.getModel();

TableModeloll= Bzt 2] glofgof] tigt o2] I HRE Algshe Hatso] )l

HA= 2

int getColumnCount() Z ZEo| 4 7|

String getColumnName(int columnindex) ZZ9| 0| 7|

int getRowCount() Z glio| 4~ 7|

Object getValueAt(int rowindex, int columnindex) do| tjolg 7|

void setValueAt(Object aValue, int rowindex, int columnindex) dlo| Hio|e HA

void setDataVector(Object[ ][] rows, Objectl] columnNames) x| H|Ol= HIO|EIE F0{Z!
setDataVector(Vector rows, Vector columnNames); OH7HZIS2 ChA|

»> JTableExample.java

package sec09.exam@2_tablemodel;

1
2
3 import java.awt.BorderlLayout;

4 import java.awt.event.ActionEvent;

5 import java.awt.event.ActionlListener;
6 import javax.swing.JButton;

7 import javax.swing.JFrame;

8 import javax.swing.JScrollPane;

9 import javax.swing.JTable;

10 import javax.swing.SwingUtilities;

11 import javax.swing.table.TableModel;

12

13 public class JTableExample extends JFrame {
14 private JTable jTable;

15 private JButton btnInfo;

16

17 public JTableExample() {
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18
19
20

21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

this setTitle("JTableExample");

this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

this.getContentPane().add(new JScrollPane(getdTable()),
BorderLayout.CENTER);

this.getContentPane().add(getBtnInfo(), BorderLayout.SOUTH);

this.setSize(200, 200);

public JTable getdTable() {
if(jTable == null) {
String[] columnNames = { "0|&", "Lto|" };
Object[][] rowData = {
{ "&dd", 25},
{ "stdS", 23 }

o R
v o

I

jTable = new JTable(rowData, columnNames);
}
return jTable;

public JButton getBtnInfo() {
if(btnInfo == null) {
btnInfo = new JButton();
btnInfo.setText("E|0|2 HE &&");
btnInfo.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
/[0l 2Y 27|
TableModel tableModel = getdTable().getModel();
/1A8A AE & 27|
int columnCount = tableModel.getColumnCount();
/1383 A7)
int rowCount = tableModel.getRowCount();
//EY 0|8 =%
for(int i=0; i<columnCount; i+) {
String columnName = tableModel.getColumnName(i);
System.out.print(columnName + "\t\t");
}
System.out.println();
System.out.println(" e
/1ol Hojlg &3
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= (Integer) tableModel .getValueAt(i, 1);

57 for(int i = 0; i<rowCount; i++) {
58 String column® = (String) tableModel.getValueAt(i, 0);
59 Integer columni
60 System.out.println(column® + "\t\t" + column1);
61 }
62 /Ny A Gojg #HE
63 tableModel .setValueAt("7{Lt2|", 0, 0);
64 tableModel .setValueAt(20, 0, 1);
65 }
66 13
67 }
68 return btnInfo;
69 }
70
71 public static void main(String[] args) {
72 SwingUtilities.invokeLater(new Runnable() {
73 public void run() {
74 JTableExample jFrame = new JTableExample();
75 jFrame.setVisible(true);
76 }
77 1z
78 }
79 }
3 Fa
Bl Console &3 @JJTabIeExa...EIM \
ITableExample (1) [Java A —
o= Ltol E LtI
________________________ WL 20
sua 5 GiH 2
stz 23
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public class MyTableCellRenderer extends ZEYE implements TableCellRenderer {

public Component getTableCellRendererComponent(...) {
//BEHEE z=7|3lstn Btetete TE

return this;

getTableCellRendererComponent () HAEE AL HEXHES vyjgie s 27|38t
gJelsjjof gt} getTableCellRendererComponent () HAE2] vl 7iat= thear} e},

OH7HH= UEEEE

table A Tkt U= JTable

value Aofl ZAIE dlolE]

isSelected MS mafel = ol ME FRU=X| ofF
hasFocus Aof| ZHATE U=X| o

row S Tl Q= Bl ot

column M Zeheil Q= ZEe| &

N2Ze Al dedyrt A=t TableColumn® setHeaderRenderer() T
setCellRenderer () HAER Frjel Al Ac|2|E HAsHH Hot,

TableColumn tc = jTable.getColumn("Z& o[|2");
TableCellRenderer tc = new new MyTableCellRenderer();
/16lH 2 HY

tableColumn.setHeaderRenderer(tc);

/RO ]

tableColumn. setCellRenderer(tc);

the ollAl= A WA Aol BlAES $9F AL JLabels 913, = WA ™o o]n]x|9} 8l

=2 °
£7} 29 JLabelS, Al 97 Aol JCheckBoxE Witk 1)1 0}z g Algishe
Lkl W o2 WA
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166

»> JTableExample. java

0 N o U B W N -

25
26
27
28
29
30
31

33
34
35
36
37

package sec09.exam03_cellrenderer;

import java.awt.BorderlLayout;

import java.awt.Color;

import java.awt.Component;

import java.awt.Font;

import javax.swing.Imagelcon;

import javax.swing.JCheckBox;

import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JScrollPane;
import javax.swing.JTable;

import javax.swing.SwingUtilities;
import javax.swing.table.TableCellRenderer;
import javax.swing.table.TableColumn;

public class JTableExample extends JFrame {
private JTable jTable;

/ol e d3
public JTableExample() {
this. setTitle("JTableExample");
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().add(new JScrollPane(getJTable()),
BorderLayout.CENTER);
this.setSize(200, 125);

//3Table 44
public JTable getJTable() {
if (jTable == null) {
String[] columnNames = { "0|&", "Lfo[", "Mei" };
Object[][] rowData = {
{"& , 25, false },
" ", 26, true },
", 22, false },
", 27, true }

2 0z

o 4\ oty
|
mWo no oju nie

{
{ "
[o

X
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33
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75

jTable =

new JTable(rowData, columnNames);

/17t BEol A Hic? #HE

TableColumn tcName = jTable.getColumn("

‘015");

tcName.setCellRenderer(new NameTableCellRenderer());
TableColumn tcAge = jTable.getColumn("LtO|");

tcAge.setCellRenderer(new AgeTableCellRenderer());
TableColumn tcSelect = jTable.getColumn("MEt");

tcSelect.setCellRenderer(new SelectTableCellRenderer());

}

return jTable;

/101 2™l A& @2 Fo|

public class NameTableCellRenderer extends JLabel implements
TableCellRenderer {

public Component getTableCellRendererComponent(
JTable table, Object value, boolean isSelected, boolean hasFocus,

int row, int column) {
setText(value.toString());
setFont(new Font(null, Font.PLAIN, 12));
setHorizontalAlignment(JLabel.CENTER);
setOpaque(true); //JLabel?| BiAS E£HS
if (isSelected) {

setBackground(Color .YELLOW);

} else {

setBackground(Color WHITE);

}

return this;

/L0l ZEo| A dicfe] Fo

=S

public class AgeTableCellRenderer extends JLabel implements
TableCellRenderer {

public Component getTableCellRendererComponent(
JTable table, Object value, boolean isSelected, boolean hasFocus,

int row, int column) {

int age

((Integer) value).intValue();
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76 if (age <= 25) {

77 setIcon(new Imagelcon(getClass().getResource("key.gif")));
78 } else {

79 setIcon(new Imagelcon(getClass().getResource("start.gif")));
80 }

81 setText(value.toString());

82 setFont(new Font(null, Font.PLAIN, 12));

83 setHorizontalAlignment(JLabel.CENTER);

84 setOpaque(true); //JLabel?| BiZAS =S£H5HH A

85 if (isSelected) {

86 setBackground(Color .YELLOW);

87 } else {

88 setBackground(Color .WHITE);

89 }

90 return this;

91 }

92 }

93

94 /IS Z™o| M Rlicje] Ho|

95 public class SelectTableCellRenderer extends JCheckBox
96 implements TableCellRenderer {
97 public Component getTableCellRendererComponent(

98 JTable table, Object value, boolean isSelected, boolean hasFocus,
99 int row, int column) {

100 Boolean boolWrapper = (Boolean) value;

101 setSelected(boolWrapper.booleanValue());

102 setHorizontalAlignment(CENTER);

103 if (isSelected) {

104 setBackground(Color.YELLOW);

105 } else {

106 setBackground(Color .WHITE);

107 }

108 return this;

109 }

110 }

1M1

112 public static void main(String[] args) {

113 SwingUtilities.invokelater(new Runnable() {

114 public void run() {

115 JTableExample jFrame = new JTableExample();
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116 jFrame.setVisible(true);
117 }

118 3

119 }

120 }

nx
0%
ny
B

(&) ITabletxa._ o o= [

0 Lta| ey
EdE | S5 O |-
SHHE | b 26 bl |
FHE | FF22 O |
SHE [ b 27 v |~

602F13} 848H19] setOpaque (true )= JLabel 9] HiH S T4 SFH o2 WA} H|o]
£9] g2 HeFS uf JLabel &) gk ujA o] Ho =2 57 9sfiilo]ct,

OHIE X2|
JTable2 MouseEventZ} @522 MouseListeners 5534 o|HES A& 4= Qlch
MouseEventol|A] getSelectedColumn ()} getSelectedRow () HAEE o]8-31H ofE HY

I oA SHE A=A Lol < Tk

jTable.addMouselistener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {
int rowIndex = jTable.getSelectedRow();
int columnIndex = jTable.getSelectedColumn();
if(rowIndex '=-1 || columnIndex != -1) {
//OMIE 22| RC

MouseEvent7} HAFARE S2lE AP o] gthH getSelectedColumn ()2}
getSelectedRow () &= RF —15 gt} weps] —10] ofd wf oJHlE 2] F=5 AeYshH
e},
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the Al ARAE S AdEshd o] HloJElE ¢laL o5} Lol JTextFieldofl AR,

»> JTableExample.java
package sec09.exam04 _eventhandling;

1
2
3 import java.awt.BorderlLayout;

4 import java.awt.GridlLayout;

5 import java.awt.event.MouseAdapter;
6 import java.awt.event.MouseEvent;

7 import javax.swing.JFrame;

8 import javax.swing.JlLabel;

9 import javax.swing.JPanel;

10 import javax.swing.JScrollPane;

11 import javax.swing.JTable;

12 import javax.swing.JTextField;

13 import javax.swing.SwingUtilities;
14 import javax.swing.table.TableModel;

15

16 public class JTableExample extends JFrame {

17 private JTable jTable;

18 private JPanel pSouth;

19 private JTextField txtName;

20 private JTextField txtAge;

21 private Object[][] rowData;

22

23 /ol e d3

24 public JTableExample() {

25 this. setTitle("JTableExample”);

26 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

27 this.getContentPane().add(new JScrollPane(getlTable()),
BorderLayout.CENTER);

28 this . getContentPane().add(getPSouth(), BorderLayout.SOUTH);

29 this.setSize(200, 230);

30 }

31

32 //dTable 44

33 public JTable getdTable() {

34 if(jTable == null) {

35 String[] columnNames = new String[] {"O|Z", "L{O|" };
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

}

rowData = new Object[][] {

"EHE", 25 ),
{ "3fo18", 23 1,
{ 2ot 2 1,
{"sAg", 27 )

%
jTable = new JTable(rowData, columnNames);

//MouseEvent %{2|
jTable.addMouselistener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {
int rowIndex = jTable.getSelectedRow();
if(rowIndex 1=-1) {
/I2EE ol Mgk 97|
TableModel tableModel = jTable.getModel();
String name = (String) tableModel.getValueAt(rowIndex, 0);
Integer age = (Integer) tableModel.getValueAt(rowIndex, 1);
/192 kS ofeiZo] U= JPanelofA Eo{Z7|
getTxtName().setText(name);
getTxtAge().setText(String.valueOf(age.intValue()));

e

return jTable;

//5tEt0f| (=g JPanel MM
public JPanel getPSouth() {
if(pSouth == null) {

}

pSouth = new JPanel();
pSouth.setlLayout(new GridLayout(4,2));
pSouth.add(new JLabel("[MEiSH & ZHE]"));
pSouth.add(new JLabel("));
pSouth.add(new JLabel("0|2", JLabel.CENTER));
pSouth.add(getTxtName());
pSouth.add(new JLabel("Lt0|", JLabel.CENTER));
pSouth.add(getTxtAge());

return pSouth;
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76 }

77

78 public JTextField getTxtName() {

79 if(txtName == null) {

80 txtName = new JTextField();

81 }

82 return txtName;

83 }

84

85 public JTextField getTxtAge() {

86 if(txtAge == null) {

87 txtAge = new JTextField();

88 }

89 return txtAge;

90 }

91

92 public static void main(String[] args) {
93 SwingUtilities.invokelLater(new Runnable() {
94 public void run() {

95 JTableExample jFrame = new JTableExample();
96 jFrame.setVisible(true);

97 }

98 b

99 }

100 }

=
02
[~
1=

/@JTableExa.._l.‘:' 2] = ||

0 LHO|
GHHE 23
Fl= 22
=HE 27

EHE}EH B ]
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271, 23, MR

TableModel B} JTableo] of# A= w0l fl=A]of wheh
tt2r}, JTable (Object[ ][] rowData, String[| columnNames)
MR IHE 74 AbstractTableModel S A4 THE01A]
3, it §le JTable () AR THECHE YR oz
DefaultTableMode2 A3l 4] TH=t},

AbstractTableModeld} DefaultTableModel® xo]HL&
71 A, AAE = Qe o A

DefaultTableModel2 32
0| F7H 02 AlgHh= Holct,

TableModel

o

AbstractTableModel

DefaultTableModel

HAE =
addRow(Object[] rowData ) o

void oH =oi| & =7t
addRow(Vector rowData) " N

void insertRow(int rowlndex, Object[] rowData ) 0% QIElAG 3 Ato]
insertRow(int rowlindex, Vector rowData)

void removeRow(int rowIndex) FO{TI QI AO| BH Al

o] HIAEES o83t ¥ JTable () /322 JTableS A34d3}1L,
= TableModel& DefaultTableModel 2 H3lsjjof g},

JTable jTable = new JTable();
DefaultTableModel tableModel =
/1% o &l ZIt

tableModel .addRow(rowData);

/10 QA0 H &
tableModel.insertRow(0, rowData);
/12 QIEA0| ol A

tableModel .removeRow(2);

DefaultTableModel2 89] tlo]ElE Vector2 |3ttt 7} 3
S22 thA] A S TElsh= Vectorol] ARFELE

getModel () |

47t ejest

(DefaultTableModel) jTable.getModel();

318 Vector= A =1L, 3 Vector
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Vector (&4 & z2|)
-- Vector(0 Q€A
A

| Eo]=))
I-— Vector(1 QI

I

I

CllolE)

02t ot

DefaultTableModelo|A] A 3& #e|sH= Vector: getDataVector () HAEZ A
At

o

A~
T

Vector<Vector> rows = tableModel.getDataVector();

Vector row = rows.elementAt(GHQIHA);

Y Vector] Wi 845 HAsH] Y84l Vector?] set() HIAES o8t Hi=1],
7k A Q] QA Ms 0|11, & WA uj7figke A 9| gho|ct,

4
=3
£

row.set(®, changeValue); //0% ZEo| Z+S changeValueZ 4%
row.set(1, changeValue); /9 ZEol 2k changeValueZ 4%

# Vectorg o|&sA 39 dlolEE #AsHAtH JTableg thA AHPL 4 ==
DefaultTableModel®] fireTableDataChanged () MAEZS S&3jof 3t}

tableModel .fireTableDataChanged();

the dAle ARAPE A= U2 JTabled] o2 Yert, T12jal AEld 3] dlojeE -

S AR 4 Sl

ox
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»> JTableExample.java

0 N o Ul B W N =

31
32
33
34
35
36
37

package sec09.exam05_row_add_update_delete;

import java.
import java.
import java.
import java.
import java.
import java.
import java.

awt .BorderlLayout;
awt.GridLayout;
awt.event.ActionEvent;
awt.event.ActionlListener;
awt.event.MouseAdapter;
awt.event.MouseEvent;
util.Vector;

import javax.swing.JButton;
import javax.swing.JFrame;
import javax.swing.JLabel;
import javax.swing.JPanel;
import javax.swing.JScrollPane;
import javax.swing.JTable;
import javax.swing.JTextField;

import javax.swing.SwingUtilities;
import javax.swing.table.DefaultTableModel;

public class JTableExample extends JFrame {
private JTable jTable;

private JPanel pSouth;
private JTextField txtName, txtAge;
private JButton btnInsert, btnUpdate, btnDelete;

//oQl e M3
public JTableExample() {
this setTitle("JTableExample");
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().add(new JScrollPane(getdTable()),
BorderLayout.CENTER);
this.getContentPane().add(getPSouth(), BorderlLayout.SOUTH);

this set

Size(250, 250);

//JTable M
public JTable getdTable() {
if (jTable == null) {
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38 jTable = new JTable();

39 final DefaultTableModel tableModel = (DefaultTableModel)
jTable.getModel();

40 tableModel.addColumn("0|Z");

41 tableModel .addColumn("Lt0[");

42 //EE HEFE o OHIE 2|

43 jTable.addMouselListener(new MouseAdapter() {

44 public void mouseClicked(MouseEvent e) {

45 int rowIndex = jTable.getSelectedRow();

46 if (rowIndex != -1) {

47 String name = (String) tableModel.getValueAt(rowIndex, 0);

48 String age = (String) tableModel.getValueAt(rowIndex, 1);

49 txtName.setText(name);

50 txtAge.setText(age.toString());

51 }

52 }

53 13

54 }

55 return jTable;

56 }

57

58 /IAFEZE 43 JPanel MM

59 public JPanel getPSouth() {

60 if (pSouth == null) {

61 pSouth = new JPanel();

62

63 pSouth.setlLayout(new GridLayout(3, 1));

64

65 JPanel pNameInput = new JPanel();

66 pNameInput.setLayout(new GridLayout(1, 2));

67 pNameInput.add(new JLabel("0O|Z", JLabel.CENTER));

68 pNameInput.add(getTxtName());

69 pSouth.add(pNameInput);

70

71 JPanel pAgelnput = new JPanel();

72 pAgelnput.setlLayout(new GridLayout(1, 2));

73 pAgelnput.add(new JLabel("Lto|", JLabel.CENTER));

74 pAgeInput.add(getTxtAge());

75 pSouth.add(pAgelnput);

76
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77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109
110
11
112
13
114
115

JPanel pButton = new JPanel();
pButton.add(getBtnInsert());
pButton.add(getBtnUpdate());
pButton.add(getBtnDelete());
pSouth.add(pButton);

}

return pSouth;

public JTextField getTxtName() {
if (txtName == null) {
txtName = new JTextField();
}
return txtName;

public JTextField getTxtAge() {
if (txtAge == null) {
txtAge = new JTextField();
}
return txtAge;

/1 &Y HE 44
public JButton getBtnInsert() {
if (btnInsert == null) {
btnInsert = new JButton();
btnInsert.setText("%7t");

btnInsert.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {

Object[] rowData = { txtName.getText(), txtAge.getText() };
DefaultTableModel tableModel = (DefaultTableModel)

getdTable().getModel();
tableModel .addRow(rowData);
txtName.setText("");
txtAge.setText("");
}
b;
}
return btnInsert;
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178

116
117
118
119
120
121
122
123
124
125

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

149
150
151
152
153

/1l =4 HE 44
public JButton getBtnUpdate() {
if (btnUpdate == null) {
btnUpdate = new JButton();
btnUpdate.setText("$&");
btnUpdate.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
DefaultTableModel tableModel = (DefaultTableModel)
getJTable().getModel();
Vector<Vector> rows = tablelModel.getDataVector();
Vector row = rows.elementAt(jTable.getSelectedRow());
row.set(0, txtName.getText());
row.set(1, txtAge.getText());
tableModel . fireTableDataChanged();
txtName.setText("");
txtAge.setText("");

b
}
return btnUpdate;

/1 A HE 4
public JButton getBtnDelete() {
if (btnDelete == null) {
btnDelete = new JButton();
btnDelete.setText("ArA|");
btnDelete.addActionListener(new ActionlListener() {
public void actionPerformed(ActionEvent e) {
int rowIndex = getJTable().getSelectedRow();
if (rowIndex != -1) {
DefaultTableModel tableModel = (DefaultTableModel)
getJTable().getModel();
tableModel .removeRow(rowIndex);
txtName.setText("");
txtAge.setText("");
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154 b

155 }

156 return btnDelete;

157 }

158

159 public static void main(String[] args) {

160 SwingUtilities.invokeLater(new Runnable() {
161 public void run() {

162 JTableExample jFrame = new JTableExample();
163 jFrame.setVisible(true);

164 }

165 b

166 }

167 }
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DefaultMutableTreeNode
I—- DefaultMutableTreeNode
I—- DefaultMutableTreeNode
I-—- DefaultMutableTreeNode
I-—— DefaultMutableTreeNode

JTree jTree = new JTree( i )s
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»> JTreeExample. java

package sec10.exam01_jtree;

import java.awt.BorderLayout;
import javax.swing.JFrame;

>~ wN -
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import javax.swing.JScrollPane;

import javax.swing.JTree;

import javax.swing.SwingUtilities;

import javax.swing.tree.DefaultMutableTreeNode;

public class JTreeExample extends JFrame {
private JTree jTree;

//oQl e HF
public JTreeExample() {
this.setTitle("JTreeExample”);
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().add(new JScrollPane(getlTree()),
BorderlLayout.CENTER);
this.setSize(200, 150);

//dTree 44
public JTree getdTree() {
if (jTree == null) {
Defaul tMutableTreeNode root = new DefaultMutableTreeNode('1E2|AE");

DefaultMutableTreeNode nodel = new DefaultMutableTreeNode("zl7");
nodel.add(new DefaultMutableTreeNode("zl71"));

nodel.add(new DefaultMutableTreeNode("zl+2"));

root.add(node1);

DefaultMutableTreeNode node2 = new DefaultMutableTreeNode("SAHS2");
node2.add(new DefaultMutableTreeNode("S21"));

node2.add(new DefaultMutableTreeNode("S22"));

root.add(node2);

jTree = new JTree(root);
}

return jTree;

public static void main(String[] args) {
SwingUtilities.invokelater(new Runnable() {
public void run() {
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44 JTreeExample jFrame = new JTreeExample();
45 jFrame.setVisible(true);

46 }

47 1;

48 }

49 }

¥ 2ot
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LT o] ofo|&Ey} g =9 S tf2A HEstn At AHES TreeCellRenderersS W

o] 7]% #le# 2l DefaultTreeCellRendererE WAleHH Ho}, A28 TreeCellRenderer=
TreeCellRenderer QIEHO]AE L&) A TH=C}

public class MyTreeCellRenderer implements TreeCellRenderer {
public Component getTreeCellRendererComponent(...) {

/IBEHES 27|8ketn 2|85k= 2E

getTreeCellRendererComponent () W4T 207 tj7ighe o] 8384 =8 3 Hxd
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OH7HH BEEEE

tree =S HEEH U= JTree EE

value =21 DefaultMutableTreeNode 24|
sel O MEHERI=X] O

expanded 22 LU EMRNEX] R

leaf 2| L =QIX| 0

hasFocus HAAE 7HK|1 Q=K] 02

Mz TreeCellRenderer”’} = AHH JTree?] setCellRenderer () HAER 7]E A
£ HAslH Hr

jTree.setCellRenderer(new MyTreeCellRenderer());

Cha oAls L B0 ofo| g Ml 2] mES ofo| 242 Aol R o2 T,

»> JTreeExample. java

0 N oUW N

—_ s s
~N O U B W NN, o

package sec10.exam@2_cellrenderer;

import java.awt.Borderlayout;
import java.awt.Color;
import java.awt.Component;

import javax.
import javax.
import javax.
import javax.
import javax.
import javax.
import javax.
import javax.
.swing.tree.DefaultMutableTreeNode;
import javax.

import javax

public class

swing.BorderFactory;
swing.Imagelcon;
swing.JFrame;
swing.JLabel;
swing.JPanel;
swing.JScrollPane;
swing.JTree;
swing.SwingUtilities;

swing.tree.TreeCellRenderer;

JTreeExample extends JFrame {
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18 private JTree jTree;

19

20 /0l e d3

21 public JTreeExample() {

22 this setTitle("JTreeExample");

23 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

24 this.getContentPane().add(new JScrollPane(getlTree()),
BorderLayout.CENTER);

25 this.setSize(200, 150);

26 }

27

28 //3Tree 44

29 public JTree getdTree() {

30 if (jTree == null) {

31 DefaultMutableTreeNode root = new DefaultMutableTreeNode("1E2/AE");

32

33 DefaultMutableTreeNode nodel = new DefaultMutableTreeNode("zI+");

34 nodel.add(new DefaultMutableTreeNode("zI71"));

35 nodel.add(new DefaultMutableTreeNode("zI72"));

36 root.add(node1);

37

38 DefaultMutableTreeNode node2 = new DefaultMutableTreeNode('S|AtSE");

39 node2.add(new DefaultMutableTreeNode("S=1"));

40 node2.add(new DefaultMutableTreeNode("s5=2"));

41 root.add(node2);

42

43 jTree = new JTree(root);

44 //1=E By 2y Y

45 jTree.setCellRenderer(new MyTreeCellRenderer());

46 }

47 return jTree;

48 }

49

50 //TreeCellRender &9

51 public class MyTreeCellRenderer implements TreeCellRenderer {

52 public Component getTreeCellRendererComponent(

53 JTree tree, Object value, boolean sel, boolean expanded,

54 boolean leaf, int row, boolean hasFocus) {

55 if (1leaf) {

56 JLabel jLabel = new JLabel();
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57

58
59
60
61
62
63
64
65

66
67

68
69

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

jlLabel .setBorder(BorderFactory.createEmptyBorder(5, 0, 5, 0));

/1=E 2H st 24

jlLabel . setIcon(new Imagelcon(getClass().getResource("parentnode.gif")));

jLabel .setText(value.toString());
return jlLabel;

} else {
JPanel jPanel = new JPanel();
jPanel .setBackground(Color .WHITE);
jPanel setLayout(new BorderLayout());

jPanel .setBorder(BorderFactory.createEmptyBorder(3, 0, 3, 0));

/1S 2 M5t 2t

JLabel 1blWest = new JLabel(new ImagelIcon(getClass().

getResource("logon.gif")));

JLabel lblCenter = new JLabel(" " + value.toString() + " ");
JLabel 1blEast = new JLabel(new ImageIcon(getClass().

getResource("time.gif")));
jPanel .add(1blWest, BorderLayout .WEST);
jPanel .add(1blCenter, BorderLayout.CENTER);
jPanel .add(1blEast, BorderLayout.EAST);

if (sel) {

jPanel .setBackground(Color.ORANGE); //:== MEi A| 22| HiZAA AZ

}
return jPanel;

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
JTreeExample jFrame = new JTreeExample();
jFrame.setVisible(true);

s
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public class MyTreeSelectionlListener implements TreeSelectionlListener {
public void valueChanged(TreeSelectionEvent e) {
JIEHEl Eo| A HZ Y|
TreePath treePath = e.getPath();
//MEdEl = =9| DefaultMutableTreeNode 7|
DefaultMutableTreeNode node =
(DefaultMutableTreeNode) treePath.getlLastPathComponent();
//MEHE]l EO| EIAE Qi)
String userObject = (String) node.getUserObject();
//22| 2E
/1~

TreeSelectionEvent?] getPath ()&= FE Lo AR AHE w=T7x]9] H2 ARE 7A]al
U= TreePathE 2HSI} TreePath®] getlastPathComponent ()&= A8H =5 Object
Elo]o 2 2Jeldh=t|, DefaultMutableTreeNodeZ E}Y Wslsl 4= Qlc},

AelE =0 BAE-2 DefaultMutableTreeNode 2] getUserObject () HAERE A& 4= QL
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public class MyMouselListener extends MouseAdapter {
public void mousePressed(MouseEvent e) {

//dTree A7|
JTree jTree = (JTree) e.getSource();
J/MEHEl 20| M FHZR Y|
TreePath treePath = jTree.getPathForlLocation(e.getX(), e.getY());
/ISl 2Tt QIS AR
if(selRow !=-1) {

if(e.getClickCount() == 1) {

//2ERE Fd2 g 3=
} else if(e.getClickCount() == 2) {
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» JTreeExample. java

package sec10.exam@3_eventhandling;

import java.awt.Borderlayout;
import java.awt.Color;

import java.awt.Component;

import java.awt.event.MouseAdapter;
import java.awt.event.Mouselistener;
import javax.swing.BorderFactory;

0 N O Ul B W N
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9 import javax.swing.Imagelcon;
10 import javax.swing.JFrame;
11 import javax.swing.JLabel;
12 import javax.swing.JOptionPane;
13 import javax.swing.JPanel;
14 import javax.swing.JScrollPane;
15 import javax.swing.JTree;
16 import javax.swing.SwingUtilities;
17 import javax.swing.event.TreeSelectionEvent;
18 import javax.swing.event.TreeSelectionlListener;
19 import javax.swing.tree.DefaultMutableTreeNode;
20 import javax.swing.tree.TreeCellRenderer;
21 import javax.swing.tree.TreePath;

22

23 public class JTreeExample extends JFrame {

24 private JTree jTree;

25

26 /0l e d

27 public JTreeExample() {

28 this setTitle("JTreeExample");

29 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

30 this.getContentPane().add(new JScrollPane(getdTree()),
BorderLayout.CENTER);

31 this setSize(200, 150);

32 }

33

34 //dTree 44

35 public JTree getlTree() {

36 if (jTree == null) {

37 DefaultMutableTreeNode root = new DefaultMutableTreeNode("1E2[AE");

38

39 DefaultMutableTreeNode nodel = new DefaultMutableTreeNode("zl+");

40 nodel.add(new DefaultMutableTreeNode("2I1"));

41 node1.add(new DefaultMutableTreeNode("zI72"));

42 root.add(node1);

43

44 jTree = new JTree(root);

45 jTree.setCellRenderer(new MyTreeCellRenderer());

46

47 /IOJE 2|Aal 27}
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49
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53
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55
56

57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
76

77
78
79
80
81
82
83
84

jTree.addTreeSelectionListener(treeSelectionlListener);
jTree.addMouselListener(mouselListener);

}
return jTree;

//TreeSelectionlListener & Mo
private TreeSelectionListener treeSelectionlListener =
new TreeSelectionListener() {
@verride
public void valueChanged(TreeSelectionEvent e) {
TreePath treePath = e.getPath();
DefaultMutableTreeNode treeNode =

(DefaultMutableTreeNode) treePath.getlLastPathComponent();

String nodeText = (String) treeNode.getUserObject();

JOptionPane.showMessageDialog(JTreeExample.this, "== &&A: "

nodeText);
}
1

//Mouselistener ZE Mot
private MouselListener mouselListener = new MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent e) {
//EE 20| EUAS F=oigt M

if (e.getClickCount() == 2) {

TreePath treePath = jTree.getPathForLocation(e.getX(), e.getY());

DefaultMutableTreeNode treeNode =

(DefaultMutableTreeNode) treePath.getlLastPathComponent();

String nodeText = (String) treeNode.getUserObject();

JOptionPane.showMessageDialog(JTreeExample.this, "ClE =

nodeText);

//TreeCellRender 9|

public class MyTreeCellRenderer implements TreeCellRenderer {

public Component getTreeCellRendererComponent(

JTree tree, Object value, boolean sel, boolean expanded,
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85 boolean leaf, int row, boolean hasFocus) {

86 if (1leaf) {

87 JLabel jLabel = new JLabel();

88 jlLabel .setBorder(BorderFactory.createEmptyBorder(5, 0, 5, 0));

89 jlLabel .setIcon(new ImagelIcon(getClass().getResource
("parentnode.gif")));

90 jlLabel .setText(value.toString());

91 return jlabel;

92 } else {

93 JPanel jPanel = new JPanel();

94 jPanel .setBackground(Color .WHITE);

95 jPanel .setLayout(new BorderLayout());

96 jPanel .setBorder(BorderFactory.createEmptyBorder(3, 0, 3, 0));

97

98 JLabel 1blWest = new JLabel(new Imagelcon(getClass().
getResource("logon.gif")));

99 JLabel lblCenter = new JLabel(" " + value.toString() + " ");

100 JLabel 1blEast = new JLabel(new Imagelcon(getClass().
getResource("time.gif")));

101 jPanel .add(1blWest, BorderLayout.WEST);

102 jPanel .add(1blCenter, BorderLayout.CENTER);

103 jPanel .add(1blEast, BorderlLayout.EAST);

104

105 if (sel) {

106 jPanel .setBackground(Color.0RANGE);

107 }

108 return jPanel;

109 }

110 }

111 }

112

113 public static void main(String[] args) {

114 SwingUtilities.invokelLater(new Runnable() {

115 public void run() {

116 JTreeExample jFrame = new JTreeExample();

117 jFrame.setVisible(true);

118 }

119 E

120 }

121 }

190 Appendix



=

&) JTreeExa... |

= @ I
HAIR|
(i) =cwzan
=l
| B
BAIR|

() oEemamn

et

11 o+ F=EHE

Ul Z2T0)|A] W=

= W = gle A adolt) Swing Hl A4

HEE javax.swing 7| A4 Alg3ict,

ZuHE Ay
JMenuBar Oiwat HEHE
JMenu = ol 2 XA ol 0|8l Zh= AME s ZHEHE
JPopupMenu e ol 2EHE
JMenultem Oll' Of0[& AZHE
JCheckBoxMenultem JCheckBox2 MEtst 4= Ql= Ol o0& Z=HE
JRadioButtonMenultem JRadioButton2=& Mgt 4~ Qli= i Of0 |8l Z=HE
JSeparator HHE #5 = pHOoZ Be|A7|= HEHE

7 AEdeo] A8 948 T30 HAlsH oot U,

— JMenuBar

JMenultem
[0 JCheckBoxMenultem

JSeparator ——>

o JRadi
JRadioB

JMenultem

02 - Java Ul — Swing

191



Hir 48

H5g AAs] HsliAls AlY HA JMenuBarg A/dskal A% ZlH|o|Y Atte] viz]sfjof gt
o}, JMenuBarE Hjx[ 4= Q= Uit Eo|H o= JFrame, JDialog 5©] itt. o] ZEoH
+ JMenuBarE “dtte] ¥iA|sl7] 98l setMenuBar () HIAEE AlFskaL i},

JMenuBar jMenuBar = new JMenuBar();
jFrame.setIMenuBar(jMenuBar);

IMenuBark 99 Aol w3 g 902 WS S 5] uio] ik e Aol
A= Abetol Holx] gl JMenui AVSE TS IMenuBard] theat o] F71sok ¢
=9 Aol Ui

JMenu jMenu = new JMenu("Ti+3");
jMenuBar.add(jMenu);

JMenuBarl| 37Fe JMenus UR¢AZ ZEPS 0 HolE vy otoldla} B HlFE 7hAof
stct, Wl otolele JMenultem, JCheckBoxMenultem, JRadioButtonMenultem©], A]
B #5= JMenuE W3t} o2 JMenu?] add () WAL 28l F7HHT

//0il OFO|& 244

JMenultem menultem1 = new JMenultem("JMenultem");

IMenuItem menultem2 = new JCheckBoxMenuItem("JCheckBoxMenultem");
JMenultem menultem3 = new JRadioButtonMenuItem("JRadioButtonMenuItem");

/IME OiF 44l

JMenu subMenu = new JMenu("IMenu");

JMenuItem subMenulteml = new JMenuItem("JMenultem");
JMenuItem subMenultem2 = new JMenuItem("JMenultem");
jMenuSub.add(subMenuItem1);
jMenuSub.add(subMenultem1);

//Bw OO|”IRt ME OijF 7t
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Hw BAE Sl ofo]

o

jMenu.add(menultem?); el

jMenu.add(menultem2);
jMenu.add(new JSeparator());  —

JMenultem
[0 JCheckBoxMenultem

) O JRadioButtonMenultem
jMenu.add(menultem3); TR T e

jMenu.add(subMenu); JMenuttem[..

JMenuIltem mi = new JMenultem("Oi&&",
new Imagelcon(getClass().getResource("ItLH")));

»> JMenuExample. java

1 package sec11.exam@1_jmenu;

2

3 import javax.swing.Imagelcon;

4 import javax.swing.JCheckBoxMenuItem;

5 import javax.swing.JFrame;

6 import javax.swing.JMenu;

7 import javax.swing.JMenuBar;

8 import javax.swing.JMenultem;

9 import javax.swing.JSeparator;

10 import javax.swing.SwingUtilities;

11

12 public class IMenuExample extends JFrame {

13 private JMenuBar jMenuBar;

14 private JMenu menuFile, menuNew, menuHelp;

15 private IMenuItem menultemNewFile, menultemNewFolder;
16 private JMenuItem menultemOpen, menultemSave, menultemExit;
17

18 /o2l e MF

19 public JMenuExample() {

20 this.setTitle("IMenuExample");
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21 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

22 this.setIMenuBar(getIMenuBar());
23 this.setSize(300, 200);

24 }

25

26 //IMenuBar 44

27 public JMenuBar getJMenuBar() {
28 if (jMenuBar == null) {

29 jMenuBar = new JMenuBar();

30 /0l 27t

31 jMenuBar .add(getMenuFile());
32 jMenuBar .add(getMenuHelp());
33 }

34 return jMenuBar;

35 }

36

37 /1Y Ol A

38 public JMenu getMenuFile() {

39 if (menuFile == null) {

40 menuFile = new JMenu("It");
41 /IME D2t o5 Oto|& 27t

42 menuFile.add(getMenuNew());

43 menuFile.add(getMenuItemOpen());
44 menuFile.add(getMenultemSave());
45 menuFile.add(new JSeparator());
46 menuFile.add(getMenultemExit());
47 }

48 return menuFile;

49 }

50

51 /1=2L OlF Md

52 public JMenu getMenuHelp() {

53 if (menuHelp == null) {

54 menuHelp = new JMenu("=&%");
55 }

56 return menuHelp;

57 }

58

59 /IMZ BFS7] ME D& dd

60 public JMenu getMenuNew() {
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

if (menuNew == null) {
menuNew = new JMenu("AHZ BHS7[");
//0]l% Oto|& 27t
menuNew .add(getMenuItemNewFile());
menuNew .add(getMenultemNewFolder());
}

return menuNew;

//A T Ojl'= Ofol’l A
public JMenuItem getMenultemNewFile() {
if (menultemNewFile == null) {
menultemNewFile = new JIMenultem("AH Ip");
}
return menultemNewFile;

//M EC O OOl 4
public JMenuItem getMenultemNewFolder() {
if (menultemNewFolder == null) {
menultemNewFolder = new JMenultem("Af £4H");
}

return menultemNewFolder;

/oY H7| Ol Ofolgl A
public JMenuItem getMenuItemOpen() {
if (menultemOpen == null) {
menultemOpen = new JMenultem("It H7|",
new Imagelcon(getClass().getResource("open.gif")));
}

return menultemOpen;

/1Tty A% o Oto|’l 44
public JMenuItem getMenultemSave() {
if (menultemSave == null) {
menultemSave = new JCheckBoxMenuItem("It Z{zt");
}
return menultemSave;
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101 }
102

103 //ZZ OjlF OO’ 44
104 public JMenultem getMenultemExit() {
105 if (menultemExit == null) {
106 menultemExit = new JMenultem("Z=&");
107 }
108 return menultemExit;
109 }
110
111 public static void main(String[] args) {
112 SwingUtilities.invokeLater(new Runnable() {
113 public void run() {
114 JMenuExample jFrame = new JMenuExample();
115 jFrame.setVisible(true);
116 }
117 1;
118 }
119 }
s 7
/|_| 4| JMenuExample E@u
8 =2

MEZ BEST] b M I

sSn2ey (M4

0o M AEE
==

O[HIE X2

AR} upe AR | ofolEl S AElEHH ActionEvent”| EAYSHA Elch whebA wli ofo|dlo]
ActionListeners 5550 o[HIEE AHa|g 4= Qltt, Wi ofo|dlujt} YW= 9] ActionListenerE:
Z7hE AT b wrEolA] BE i ofo]Elo] ActionEventE 2|k Zo] Helsh}

ActionEvent? getSource ()& A2 A3 JMenultem=S #H3IAL
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getActionCommand ()+= JMenultem] B]AEE g|elgit}, uleby od JMenultem A9
FeAls v ol 27 o2 SRS 4= Sl

public class MenuActionListener implements ActionlListener {
public void actionPerformed(ActionEvent e) {
//MEHEl JMenultem A2 &
JMenultem selected = e.getSource();
if(selected == menulteml) { //x2| 2= }
else if(selected == menultem2) { //#2| Z=

-

//AEHEl JMenulteme| EIAEZ L8

String ac = e.getActionCommand();
if(ae.equals("OiiF 22t21") { //xe2| 2=}
else if(ae.equals("OiF 22t€2") { //*2 2E }

JCheckBoxMenultem¥} JRadioButtonMenultem2] 7-¢- A AglE|of Qli=x] opdz]of w}
gt A & o] depd 4= Q7] ulie] Ae] RS & Bart ar, A8 9 A7 =R 7t
SofloF gt

JCheckBoxMenultem} JRadioButtonMenultem+= 2% isSelected () HAERE AE] o] H
£ 9 4 L setSelected () HAERE A€ 9l gfAlE & 4= Qlr}, JCheckBoxMenultem- 5=

7Fe getState ()&} setState ()& AlFshk=d], o5 HIAEE A=

jCheckBoxMenuItem.addActionListener( new ActionListener() {
public void actionPerformed(ActionEvent e) {
if(jCheckBoxMenuItem.isSelected()) {
/IS MEfY o Adish AS
} else {

/13HA SEHY o AeH

1

=

thE oAl JCheckBoxMenultemoll Al A8} siA] A5 HIAIA] o] P2 1% Hof Fof,
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198

»> JMenuExample. java

package sec11.exam@2_eventhandling;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.JCheckBoxMenuItem;
import javax.swing.JFrame;

import javax.swing.JMenu;

import javax.swing.JMenuBar;

import javax.swing.JMenuItem;

import javax.swing.JOptionPane;
import javax.swing.SwingUtilities;

public class JIMenuExample extends JFrame {
private JMenuBar jMenuBar;
private JMenu menuFile;
private IMenultem menultemSave, menultemExit;

//ofQl e M3

public JMenuExample() {
this.setTitle("IMenuExample");
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.setIMenuBar(getIMenuBar());
this.setSize(300, 200);

//IMenuBar A4
public JMenuBar getJMenuBar() {
if (jMenuBar == null) {
jMenuBar = new JMenuBar();
jMenuBar .add(getMenuFile());
}
return jMenuBar;

/1Y ol dA
public JMenu getMenuFile() {
if (menuFile == null) {
menuFile = new JMenu("It");
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

menuFile.add(getMenultemSave());
menuFile.add(getMenultemExit());

}
return menuFile;

//THY A2 Ol Ofo|&l 44
public JMenuItem getMenuItemSave() {
if (menultemSave == null) {

menultemSave = new JCheckBoxMenuItem("ItQ! Z{Z");

menultemSave.addActionlListener(actionListener);

}
return menultemSave;

//ZE O Ofo|d &4
public JMenuItem getMenultemExit() {
if (menultemExit == null) {
menultemExit = new JMenultem("Z=&");

menultemExit.addActionlListener(actionListener);

}

return menultemExit;

//Hl5F MEH O|HMIES 2|5t= ActionListener TE MA
private ActionListener actionListener = new ActionListener() {

@0verride
public void actionPerformed(ActionEvent e) {
if (e.getSource() == menultemSave) {

if (menultemSave.isSelected()) {
JOptionPane.showMessageDialog(

JMenuExample . this, "sHa| AEf > A3 AEl."

} else {
JOptionPane.showMessageDialog(

IMenuExample.this, "3 A >> ShA|
}
} else if (e.getSource() == menultemExit) {
System.exit(0);
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79 he

80
81 public static void main(String[] args) {
82 SwingUtilities.invokeLater(new Runnable() {
83 public void run() {
84 JMenuExample jFrame = new JMenuExample();
85 jFrame.setVisible(true);
86 }
87 1z
88 }
89 }
N3 Fa
@J JMenuExample [E=HEE

A ]

(i) o 2en >> 73 0.

12 SHt AEHE
%ﬂ}% et ofefol $1X/31a1 2 wESe] WX Aeeluelt, Wirkrks wteA] sk

FA Al | m2of] AFARES: Wl the EYHE T 2RIt Swing E4F

7N s 4= 17
A% 1A S g HTEE Aok ek

HEHE Mo
JToolBar St Yds Alet HEHE
JToolBar.Separator HESS I2 17| sl 2US M2l ZTHE

7} FEAES] $X8 TY0T BAISH chet e,
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(B JFrame 1ol x|
].I.I‘DI EDDI—
@]@]H @‘%‘ <——— JToolBar
JButton
JToolBar.Separator

2449 g g olHoA JToolBarg Aol vixst= W2 JToolBargs A%
BoardLayout ©|88ll4 & vjx|atH Hr}, JToolBar Uoll HEAE} F7kE]7] ¢kow
JToolBar7} 5] $12]8}e 2k HolA| o=t}

JToolBar jToolBar = new JToolBar();
jFrame.getContentPane().add(jToolBar, BorderLayout.NORTH);

E

g AgY Fofl= JToolBar?] 88 HES ufgAZ Tolx AAgo|ye] & - A - - Hof| &
= 9tk ESH JToolBarg 90| o] o S8} A=97} wEo]Zic}, 0131?* JToolBar®]

7] 7152 glollE W setFloatable (false ) & $238H o},

e e

jToolBar.setFloatable(false)

JToolBar U HAEHE= AW 7 JButton &8 U thE FREHUEE 7} 7Rssict, o
52 JButton= JToolBarol| 7}5K= F=o]c},

JButton jButton = new JButton();

jButton.setIcon(new Imagelcon(getClass().getResource("image.gif")));  //0t0[=
jButton.setBorder(new SoftBevelBorder(SoftBevelBorder .RAISED)); /IEEE 2Y
jButton.setToolTipText("AH2BtS7["); //OIRAE 2=sUs O LHE EM =32
jToolBar.add(jButton);

s cAlE B4 vlee S2Esh HAA] told 2R ofF wEo] 2YH A dHEH.

AR =
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»> JToolBarExample.

java

package sec12.exam01_jtoolbar;

import java.awt.BorderlLayout;
import java.awt.event.ActionEvent;

import javax.
import javax.
import javax.
9 import javax.
10 import javax.
11 import javax.
12 import javax.
13 import javax.
14 import javax.

15

16 public class JToolBarExample extends JFrame {

17 private JMenuBar jMenuBar;

18 private JToolBar jToolBar;

19 private JButton btnNew, btnSave, btnCopy, btnPaste;
20

21 /ol e d3

22 public JToolBarExample() {

23 this. setTitle("JFrame");

24 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
25 this.setIMenuBar(getJMenuBar());

26

27 //dToolBarE JFramel| SZ0j Hiz

28 this.getContentPane().add(getJToolBar(), BorderlLayout.NORTH);
29

30 this. setSize(300, 200);

31 }

32

33 //IMenuBar 44

34 public JMenuBar getJMenuBar() {

35 if (jMenuBar == null) {

36 jMenuBar = new JMenuBar();

37 jMenuBar.add(new JMenu("It"));

38 jMenuBar.add(new IMenu("==2%"));
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swing.Imagelcon;
swing.JButton;

swing.JFrame;

swing.JMenu;

swing.JMenuBar;
swing.JOptionPane;
swing.JToolBar;
swing.SwingUtilities;
swing.border.SoftBevelBorder;

1
2
3
4
5 import java.awt.event.ActionListener;
6
7
8
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54
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67
68
69
70
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72
73
74
75
76
77
78

}
return jMenuBar;

//dToolBar A4
public JToolBar getJToolBar() {
if (jToolBar == null) {
jToolBar = new JToolBar();
jToolBar.add(getBtnNew());
jToolBar.add(getBtnSave());
jToolBar.addSeparator();
jToolBar.add(getBtnCopy());
jToolBar.add(getBtnPaste());
}
return jToolBar;

//JToolBar2| New HE Ao
public JButton getBtnNew() {

if (btnNew == null) {
btnNew = new JButton();

btnNew.setIcon(new Imagelcon(getClass().getResource('new.gif")));
btnNew.setBorder(new SoftBevelBorder(SoftBevelBorder.RAISED));

btnNew.setToolTipText("AIZ2t=7]");
btnNew.addActionListener(actionListener);
}
return btnNew;

//dToolBar2| Save HE 44X
public JButton getBtnSave() {

if (btnSave == null) {
btnSave = new JButton();

btnSave.setIcon(new Imagelcon(getClass().getResource("save.gif")));
btnSave.setBorder(new SoftBevelBorder(SoftBevelBorder.RAISED));

btnSave.setToolTipText("A&");
btnSave.addActionlListener(actionListener);

}
return btnSave;
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79

80 //dToolBar?| Copy HE ¥4

81 public JButton getBtnCopy() {

82 if (btnCopy == null) {

83 btnCopy = new JButton();

84 btnCopy.setIcon(new Imagelcon(getClass().getResource("copy.gif")));

85 btnCopy.setBorder(new SoftBevelBorder(SoftBevelBorder .RAISED));

86 btnCopy.setToolTipText("£Al");

87 btnCopy.addActionListener(actionlListener);

88 }

89 return btnCopy;

90 }

91

92 //dToolBar?| Paste HE

93 public JButton getBtnPaste() {

94 if (btnPaste == null) {

95 btnPaste = new JButton();

96 btnPaste.setIcon(new Imagelcon(getClass().getResource("paste.gif")));

97 btnPaste.setBorder(new SoftBevelBorder(SoftBevelBorder .RAISED));

98 btnPaste.setToolTipText("20{d7|");

99 btnPaste.addActionListener(actionListener);

100 }

101 return btnPaste;

102 }

103

104 //3ToolBare| HE O[HIE 2|

105 private ActionlListener actionListener = new ActionListener() {

106 @verride

107 public void actionPerformed(ActionEvent e) {

108 if (e.getSource() == btnNew) {

109 JOptionPane.showMessageDialog(JToolBarExample.this,
"[MERETIE 2EY);

110 } else if (e.getSource() == btnSave) {

111 JOptionPane.showlMessageDialog(JToolBarExample.this, "[#&]& 22l");

112 } else if (e.getSource() == btnCopy) {

113 JOptionPane.showlMessageDialog(JToolBarExample.this, "[2AHE 22l");

114 } else if (e.getSource() == btnPaste) {

115 JOptionPane.showMessageDialog(JToolBarExample.this, "[£0{E7(]2 =2I);

116 }

117 }
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18 %
119

120 public static void main(String[] args) {
121 SwingUtilities.invokelLater(new Runnable() {
122 public void run() {
123 JToolBarExample jFrame = new JToolBarExample();
124 jFrame.setVisible(true);
125 }
126 b
127 }
128 }
w3 A}
(&) JFrame |ﬂ|

m2 g%

13 CiO|E 2T

cholal Tpuontz 5 S9N ALGAH] A1) Tl Q2 SlalA B9z AR gIESolct Thol

ARTE HOL % ALLE Fmrn YE EL A gaowne A Leky g

i
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[Brame N =T

ES Nl

(52 2ize) x

Clo[d=1

| CHI22]me7 |

Cho| P& 4= mghmodiyr} kg Anoddles S5 717] F77} Qlr) Mg tho| g2 = tho] RIS
@7] A7HA] B Q-5 AMEE = Gl tho] 4R IS Wilt), muE|A tho|dR s R A
S AlEG AMEE = Gl Tho| YR TS Rl tho| PR 9] 712 Mo}
Swing AR} A9 to| P& 15 AR flelA] JDialogE Attt et e gofA] 2}
T AR EEsk tho| YR 1 AlEsit
o] dR2TE BE ts Sfab Ae97) BiEA] Fasitt, AfAk AE9+= JWindow, JFrame
o

3L, JDialogollAl E ThE JDialogE AT <= 917] W&ol JDialog® AGA4F U=

ALEXL Yol Clolgza

AMEA} 78] ol dR s whET] HoHH JDialogE “J&5aliof gic, A/dAks 24 A=
=g Adsfof st fAF A=9-E JDialog AdAkIAl EAF7] $18h super (owner)% =
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public class MyDialog extends JDialog {
public MyDialog(JFrame owner) {
super(owner);

setTitle("Title"); //EIOI¥2T A=

setSize(width, height);  //ClO|ZE12 37|

setModal (true); //12E CHO|¥=2(7|&)
setResizable(false); //EIO|¥ 20| A7|8 HESHA| A=E Y

/RS M 5 BE OHIE HZ
setDefaultCloseOperation(JDialog.DISPOSE_ON_CLOSE);

//HO|Y2T19| QZE ARA =R YFUoz 43

setlLocation(
owner.getlLocationOnScreen().x + (owner.getWidth()-getWidth())/2,
owner.getlLocationOnScreen().y + (owner.getHeight()-getHeight())/2

JDialogi= JFrame 2t 1 RRPIA & 95 Aol S5 HE [x & Algst=t], 71&
£ P4 £71t), JDialogE 9H438] AlAskar Atk setDefaultCloseOperation (JDialog.

DISPOSE ON_CLOSE)& &&3td Hrt, T& BlEof 183 4= 9= 762 tha Al 714 o]t
IS M =i
WindowConstants.DO_NOTHING_ON_CLOSE OlF A= 3lX| 42
WindowConstantsHIDE_ON_CLOSE 3130l A JDialog &Z(71=)
WindowConstants.DISPOSE_ON_CLOSE SH0iIAM JDialog 2t15] A7

RHE go|d2 0= ARAL e S YeRE R tho|d 2 79] At Hat s AR =99
X9} 7] ARE o] LA theT} o] J18F 2= 9}

int left = owner.getlLocationOnScreen().x +
(owner.getWidth()-dialog.getWidth())/2

int top = owner.getlLocationOnScreen().y +
(owner.getHeight()-dialog.getHeight())/2;
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o|g7| 4Lgt tho|d = 0] HAIT H3EE= JDialog?] setlLocation () HIALE

=g

il
e

e oilgre.

i)

setlLocation( left, top );

Screen

getlocationOnScreen().x, getLocationOnScreen().y

«—— (owner ,getWidth()-jdialog . getWidth())/2

T @

Clo|d2a

(owner .getHeight()-jdialog.getHeight())/2

AR} Ao tho|d R 15 SpHo| H-HH ARAF UE9-E AR} virigio 2 Algstal, AAE
AALSE TR setVisible (true) HAEE $&5HH Ho)

MyDialog jDialog = new MyDialog(jFrame);
jDialog.setVisible(true);

JDialoge 71E2# 2 & BorderLayout Hiz] W5 AREShY, AAEA] viA] HejAE HHT
4= ek, Ui AEZUEE JFramed} 5U5H| getContentPane ()2 Ao v 2o g},

o Al HIQl YEfollA [Cro]|d2 1 EHer]| HES S96tH B tlo|d= 17 e,
[E7]] W& S5l Y to| 217} AR w5 it
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»> JDialogExample.java

0 N o Ul B W N =

package

import j
import j
import j
import j
import j
import j
import j

public ¢
privat

sec13.exam@1_jdialog;

ava.awt.BorderlLayout;
ava.awt.event.ActionEvent;
ava.awt.event.ActionlListener;
avax.swing.JButton;
avax.swing.JDialog;
avax.swing.JFrame;
avax.swing.WindowConstants;

lass JDialogExample extends JDialog {
e JButton btnClose;

//CHo|E2 2

public
supe
this
this
this
this
this
this

owner.getLocationOnScreen().x + (owner.getWidth() - this.getWidth()) / 2,
owner.getLocationOnScreen().y + (owner.getHeight() - this.getHeight()) / 2

Ve

JDialogExample(JFrame owner) {
r(owner);
.setTitle("JDialogExample");
.setSize(300, 200);

.setDefaultCloseOperation(WindowConstants.DISPOSE_ON_CLOSE);

.setResizable(false);
.setModal (true);
.setlocation(

this.getContentPane().add(getBtnClose(), BorderLayout.SOUTH);

/1B HE Ay

public

JButton getBtnClose() {

if (btnClose == null) {

bt
bt

btnClose.addActionListener(new ActionListener() {

nClose = new JButton();
nClose.setText("&7|");

@verride
public void actionPerformed(ActionEvent e) {
JDialogExample.this.dispose();
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39
40
41
42
43

>,

N
~

0 N o W=

=
o O

1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

b
}
return btnClose;

JFrameExample. java

package sec13.exam0@1_jdialog;

import java.awt.BorderlLayout;
import javax.swing.JButton;
import javax.swing.JFrame;

import javax.swing.SwingUtilities;

public class JFrameExample extends JFrame {
private JButton btnOpenDialog;

/o)l e HE
public JFrameExample() {
this.setTitle("JFrame");
this.setSize(500, 400);
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
this.getContentPane().add(getBtnOpenDialog(), BorderLayout.SOUTH);

/€% HE 44
private JButton getBtnOpenDialog() {
if (btnOpenDialog == null) {
btnOpenDialog = new JButton();
btnOpenDialog.setText("ClO|Y 2 «R7|");
btnOpenDialog.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent e) {
//THO|HZ ] =7
JDialogExample jDialog = new JDialogExample(JFrameExample.this);
jDialog.setVisible(true);
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31 }
32 return btnOpenDialog;

33 }
34
35 public static void main(String[] args) {
36 SwingUtilities.invokelLater(new Runnable() {
37 public void run() {
38 JFrameExample jFrame = new JFrameExample();
39 jFrame . setVisible(true);
40 }
41 )2
42 }
43 }
3 2t
([ serame =lE =)
IDialogExample ==

=21

CHigz3mei)

HZESIE CHO|E2a

Swing AR ARE-ER= #231% tho] A2 1 (MessageDialog, ConfirmDialog, InputDialog,
OptionDialog) & 47 443171 ¥3ll JOptionPane Z A5 AlF-gtc} JOptionPane?)
showXXXDialog () HIAEE $&3HH XXX tho|dZ 17} A F)
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mAc ColgEa g ClojgiEa =g
CHIZZIMAELIHE ® CIOIZ2OMAELRS
GUES TION_MESSAGE | T
. = A— IAlxl 2| Co2EIamAERE CHIZEIMAELRE
showMessageDialog( =) | A
(2]

@ A EERCRYTTES

=tol

ERROA_MESSAGE %

OK_CANCEL_OPTION =

CIOIZ22OMAEIHE

EIAE MAX|
- [ER1 [FlA]
showConfirmDialog( ) | o rou 101 1214] VES _NO_O IO x
[ml OI_ng] CHI2EINAELNS CHIZEINAELHE
[[o |[omee]| | [ wo || omiemw |
Inpuiaiog =
olgd AL E CHIZRINAEINS CHOIZRIMAELNS
. = —
showlnputDialog( ) R k ]
[ER1 [FlA]
UuliunDiaIugk X
BIAE HIAIX| (i) oozzassscus

showOptionDialog( )

(AR}l HIE]

showXXXDialog () HMAE= th&ah 22 mj7fis=E

LofE AdAe o ek

22 7HAe,

olF 7R told= o]

{7 A9 U B
AFAH =R = null JWindow,
Component parentComponent | (ARXF &I=22] ZU0f 2|, nullS | JFrame,
M AZ2 50| i) JDialog
Object message EIAE HAX| String
String title Clo[d2T xis String
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OH7HH

int optionType

2%

Ly

H

JOptionPane?| &< 0|2

rim

et 2

2ol 58
OK_CANCEL_OPTION

YES_NO_OPTION
YES_NO_CANCEL_OPTION

int messageType

HZ00|2 &9

JOptionPane?| 4= 0|2

PLAIN_MESSAGE
INFORMATION_MESSAGE
QUESTION_MESSAGE
WARNING_MESSAGE
ERROR_MESSAGE

|con icon

ALEXtHo| oto|2 F Imagelcon
InputDialog0liM AIZE. &=0[ 12
i 0]20|H JComboBox7t AR | String[]
Object!] selectionValues _
jectl] = 520|127 0JA0[P JList7} Af | Icon(]
28
Object initialSelectionValue InputDialogOliA 7| MEiZ String, Icon
Strin
Objsctl] oot OptionDialog®| HESO| HEAl=l= | [g][]
ject[] options BAE L o[a[x] con
Z7| HIHAE Zh= HEQ HIAE & | Strin
Obiject initialValue =71 = = 9
= 00X lcon

showMessageDialog () HAEE AlelstaL L 2] Al 7H2] showXXXDialog () M4 HF
2elgto] Slrt, 2lelgl ofd wlEo] S =R, dlE gho] FolQIA|o) tigt JRE | ik

@ ConfirmDialog® oJ# HEo| Z2E| =77t F23517] &9 showConfirmDialog ()

mlaE= FEE HE] sigsh= int B9 JOptionPane /-5 #H3IT.

JOptionPane A4

JOptionPane. OK_OPTION

H
JOptionPane.CANCEL_OTION [FA HES SHS o

JOptionPane.YES_OPTION

JOptionPane.NO_OPTION O] HES SHS
JOptionPane.CLOSED_OPTION SEMHO[X]HES S I
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c

@ InputDialog= Y& gho] 58317 ol showlnputDialog () HAEE= 92 Hxd
E7} JTextFieldo|W String2 2618}, JListt JComboBoxzHd A8l® ObjectE &
gitt,

® OptionDialoge o1 HE0] SYE=A7t 58517] fo] showOptionDialog () H|
AE= g & 0% options oMM S8 HE9] QIEIAE 2ldgit)

A= FF to|gRIEE A= WY showXXXDialog () HIAES] eJEgES o]&
WS Kol 2ot

»> JOptionPaneExample.java

1 package sec13.exam02_joptionpane;

2

3 import java.awt.GridLayout;

4 import java.awt.event.ActionEvent;

5 import java.awt.event.ActionlListener;

6 import javax.swing.JButton;

7 import javax.swing.JFrame;

8 import javax.swing.JOptionPane;

9 import javax.swing.SwingUtilities;

10

11 public class JOptionPaneExample extends JFrame {
12 private JButton btnMessage, btnConfirm;

13 private JButton btnInput, btnOption;

14

15 //oRl Yl d3

16 public JOptionPaneExample() {

17 this. setTitle("JOptionPaneExample");

18 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
19 this.getContentPane().setlLayout(new GridlLayout(4,1));
20 this.getContentPane().add(getBtnMessage());

21 this.getContentPane().add(getBtnConfirm())

22 this.getContentPane().add(getBtnInput());

23 this.getContentPane().add(getBtnOption());

24 this setSize(500, 300);

25 }

26
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

//MessageDialogE EO0{FE= HE MY
public JButton getBtnMessage() {
if(btnMessage == null) {
btnMessage = new JButton();
btnMessage.setText("MessageDialog");
btnMessage.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
//MessageDialogsS EO=
JOptionPane.showMessageDialog(
JOptionPaneExample.this,
"CIO|Y2 T BAE 8",
"INFORMATION_MESSAGE",
JOptionPane . INFORMATION_MESSAGE);
}

b

return btnMessage;

//ConfirmDialogE EOIFE HE M4
public JButton getBtnConfirm() {
if(btnConfirm == null) {
btnConfirm = new JButton();
btnConfirm.setText("ConfirmDialog");
btnConfirm.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
//ConfirmDialogS E0Z
int option = JOptionPane.showConfirmDialog(
JOptionPaneExample.this,
"CIO|Y2 ] BIAE LiE",
"OK_CANCEL_OPTION",
JOptionPane.0OK_CANCEL_OPTION,
JOptionPane .PLAIN_MESSAGE,
null);
/I2EE HE Elsty|
if(option == JOptionPane.0K_OPTION) {
System.out.println("stol HES =3=22");
} else if(option == JOptionPane.CANCEL_OPTION) {
System.out.println("z|a HES =3ZR");
} else if(option == JOptionPane.CLOSED_OPTION) {
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67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

System.out.println("&7| HES =3#2");

}
13
}
return btnConfirm;

//InputDialogE EOZF= HE MA
public JButton getBtnInput() {
if(btnInput == null) {
btnInput = new JButton();
btnInput.setText("InputDialog");
btnInput.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
String input = null;

/IHIAE g Bh= InputDialogE EOE
input = JOptionPane.showInputDialog(
JOptionPaneExample.this,
"CHO|Y=Z] HIAE LYB",
"InputDialog",
JOptionPane.INFORMATION_MESSAGE);
/INEE =8 £

System.out.println("2=l BIAE: " + input);

//3ComboBox2 &= AMeHdt= TnputDialogE: 2=
input = (String) JOptionPane.showInputDialog(
JOptionPaneExample.this,
"CHo|=2] HIAE LB",
"InputDialog",
JOptionPane.PLAIN_MESSAGE,
null,
new String[] {"Java", "JDBC", "JSP", "Spring"},
"JDBC");
/INEE =8 £

System.out.println("ME{El SH=: " + input);

b
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107
108
109
110
111
112
113
114
115
116
17
18
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

return btnInput;

//OptionDialogE EOo|F&= HE 44
public JButton getBtnOption() {
if(btnOption == null) {
btnOption = new JButton();
btnOption.setText("OptionDialog");
btnOption.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
//OptionDialogE EOE
int option = JOptionPane.showOptionDialog(
JOptionPaneExample.this,
"CHo|g29| HAE LYE",
"OptionDialog",
JOptionPane.YES_NO_OPTION,
JOptionPane.INFORMATION_MESSAGE,
null,
new String[] {"Al&", "S=&"},
K
/I2EE BE &lsty|

if(option == 0) {

System.out.println("A|Z2} HES S3Z22");
} else if(option == 1) {
System.out.println("£2 HES =3=22");
}
}
b;
}
return btnOption;

public static void main(String[] args) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
JOptionPaneExample jFrame = new JOptionPaneExample();
jFrame.setVisible(true);

b
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[
o
m
B

B JoptionPaneExample 10l =l
essageDialog

ConfirmDialog

InputDialog

OptionDialog

oj Clo|gdz2a

Ul Z2 73804 14 tho]d & 1t ARgA7} ol Aeist o ARgsith Swing 7 thol
AZTE $J3) JFileChooserE Al#3d=d], showOpenDialog ()%} showSaveDialog ()
HAEE o] geliA 7|9 A 9 toldRIE B 4 QU showOpenDialog ()2t
showSaveDialog () 2] mI7HgE 274} YE-9-0]ct,

JFileChooser jFileChooser = new JFileChooser();
jFileChooser.showOpenDialog(jFrame); %= jFileChooser.showSaveDialog(jFrame);

2] | nE i x|
244 9IR: |gwnucumems H D B8] T 91 ‘|jMyDu[:umerlls H |:| [38]a=]
5 EMPC MYFT =5 EMPC MYFT
=3 My Music = My Music
= My Pictures = My Pictures
=3 My Videos =3 My Videos
= Snaglt Catalog =] Snaglt Catalog
CIUIDIEZ B2 mh CIHIDER Bra mh

En m2 s | |
neEE [REm |+| | mess Reme [~

atol tholg=o] )% HelE A= A8l & teE e, Wgstn drhy

setCurrentDirectory () HAEE o] 838 4= Qict,

jFileChooser.setCurrentDirectory(new File("C:/Temp"));
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7o) 5= JComboBoxE Al8et 4 Qlit], Z1EAo R WE whel gt glk, wel Fi

FileNameExtensionFilter A& A45}aL, addChoosableFileFilter () HAER 718 4=

ek,

jFileChooser.addChoosableFileFilter(
new FileNameExtensionFilter("BlAE IpQ(x txt)", "txt"));

showOpenDialog ()2} showSaveDialog () WAEE 2% int ghe 2Edit), ofd MEo] &
A=A 2 SR AREE, TR At & i "t

g A% e

APPROVE_OPTION [Z7]] [ME] HES S3te

CANCEL_OPTION (FA] [x] HES S23HS ™
JFileChooser, APPROVE_OPTION=: 2{EI3thH AREAPL kS Aeishar, [d7]] E= [A

A HES 2% Afolt.

int option = jFileChooser.showOpenDialog(jFrame);

/I[B7]] HES &3S 8% %‘éﬁ%
} else {

/FA], [E7]] HES =3le 2% £de IE
}

AR} At 31l JFileChooser?] getSelectedFile () HAER & 4= Q=4 28RS ot

o A2 AR7} Q1= java.io.File Z{Ajo]t},

File file = jFileChooser.getSelectedFile();
System.out.println("Aedst ot Hcf AZ: " + file.getAbsolutePath());
System.out.println("Meist ot 0|Z: " + file.getName());
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che oAl el F5E F71e ael Thol R 1S HolFd, ofd MES Heig=Ale] uje} Al

3 wtele] RS EUTI,

»> JFileChooserExample.java

1 package sec13.exam03_jfilechooser;

2

3 import java.awt.GridlLayout;

4 import java.awt.event.ActionEvent;

5 import java.awt.event.ActionlListener;

6 import java.io.File;

7 import javax.swing.JButton;

8 import javax.swing.JFileChooser;

9 import javax.swing.JFrame;

10 import javax.swing.SwingUtilities;

1 import javax.swing.filechooser.FileNameExtensionFilter;
12

13 public class JFileChooserExample extends JFrame {

14 private JButton btnFileOpen, btnFileSave;

15

16 /o)l e M3

17 public JFileChooserExample() {

18 this.setTitle("JFileChooserExample");

19 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
20 this.getContentPane().setLayout(new GridLayout(2, 1));
21 this.getContentPane().add(getBtnFileOpen());

22 this.getContentPane().add(getBtnFileSave());

23 this.setSize(150, 100);

24 }

25

26 //87| HE 44

27 public JButton getBtnFileOpen() {

28 if (btnFileOpen == null) {

29 btnFileOpen = new JButton();

30 btnFileOpen.setText("File Open");

31 btnFileOpen.addActionListener(new ActionListener() {
32 public void actionPerformed(ActionEvent e) {

33 /oY FY| cio|gz B

34 JFileChooser jFileChooser = new JFileChooser();
35 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(
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36 "I (x. jpg, *.gif, x.bmp)”, "jpg", "gif", "bmp"));

37 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(

38 "HIAE TQI(x txt)", "txt")).

39 int option = jFileChooser.showOpenDialog(JFileChooserExample.this);

40 /IO HES SaRi=2| =eloty|

41 if (option == JFileChooser .APPROVE_OPTION) {

42 File file = jFileChooser.getSelectedFile();

43 System.out.println("&ofof & m HcjA=: " +
file.getAbsolutePath());

44 System.out.println("&ojof & m 0|Z2: " + file.getName());

45 } else if (option == JFileChooser.CANCEL_OPTION) {

46 System.out.println("#4 £= EI|E =53FER");

47 }

48 }

49 b;

50 }

51 return btnFileOpen;

52 }

53

54 /17E BE ¥4

55 public JButton getBtnFileSave() {

56 if (btnFileSave == null) {

57 btnFileSave = new JButton();

58 btnFileSave.setText("File Save");

59 btnFileSave.addActionListener(new ActionlListener() {

60 public void actionPerformed(ActionEvent e) {

61 /MY A CHo|gz HojR7|

62 JFileChooser jFileChooser = new JFileChooser();

63 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(

64 " MY(x.jpg, *.9if, *.bmp)", "jpg", "gif", "bmp"));

65 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(

66 "HIAE IQ(x txt)", "txt"));

67 int option = jFileChooser.showSaveDialog(JFileChooserExample.this);

68 //0|H HES S23=2| Eeloty|

69 if (option == JFileChooser .APPROVE_OPTION) {

70 File file = jFileChooser.getSelectedFile();

71 System.out.println("#zst mtel: " + file.getAbsolutePath());

72 } else if (option == JFileChooser.CANCEL_OPTION) {

73 System.out.println("#4 £= BI|E2 S3FER");

74 }

02-Java Ul — Swing 221



75 }

76 )7

77 }

78 return btnFileSave;

79 }

80

81 public static void main(String[] args) {

82 SwingUtilities.invokeLater(new Runnable() {
83 public void run() {

84 JFileChooserExample jFrame = new JFileChooserExample();
85 jFrame.setVisible(true);

86 }

87 1)

88 }

89 }

nx
oz
m
R

B JFileChooserExampleSI[=[E3|
File Open
H File Save
Ml Clolg=za
APy clol AR 1S ol gahu S AMAPE Aleat 4 Sk Swing A toldR1E 953

JColorChooserg AlFdl=d|, showDialog() HAEE o834 AAF Cho]d2 05 =& 4=

ek,

JColorChooser jColorChooser = new JColorChooser();
Color color = jColorChooser.showDialog(jFrame, "AfAb MEei" null);

B RA iR Al efolal, A mizghe: A Tho| A2 719) Aotk Al WA w7l

U2 mEET] Ae] sfigsh= Color AAE 5+ Szt Wef nulls 5 v]2]ir] A2 8t
QFAllo] Ett, JColorChoosers AWdS AES 4= QU5 ofe] 714] Bg Alsslal Qi
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El B ColorChooser . |

225 | HSB

RGB

D. on[ o

s[4 _—

os[ o .
[]:] 1DDE o 85 170 255
—_—

=m0
R 255 o 85 170 255
e -

meE
B 255 0 85 170 255

o227

ni21%23 ECH]

D - WEEHAE MEHAE < MEHAE MEHAE
Oe=s= == O=="==="=
A AASIIL LA [3l] HES Seisiel AFgATE B SRR Color AR AR,
showDialog () M| eJeigho = e
ch: oAl A Toleli 1ol AlEig Al wE] uAlo 2 AT

» JColorChooserExample. java

1 package sec13.exam@4_jcolorchooser;

2

3 import java.awt.Color;

4 import java.awt.GridlLayout;

5 import java.awt.event.ActionEvent;

6 import java.awt.event.ActionlListener;

7 import javax.swing.JButton;

8 import javax.swing.JColorChooser;

9 import javax.swing.JFrame;

10 import javax.swing.SwingUtilities;

1

12 public class JColorChooserExample extends JFrame {
13 private JButton btnColor;

14

15 //ofQl e H3

16 public JColorChooserExample() {

17 this.setTitle("JColorChooserExample");

18 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
19 this.getContentPane().setlLayout(new GridLayout(1, 1)
20 this.getContentPane().add(getBtnColor());

21 this setSize(150, 60);

22 }

23

Ve
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24 /IHE 44

25 public JButton getBtnColor() {

26 if (btnColor == null) {

27 btnColor = new JButton();

28 btnColor.setText("JColorChooser");

29 btnColor.addActionListener(new ActionListener() {
30 public void actionPerformed(ActionEvent e) {
31 /1M Cho|d=2 2o

32 Color color = JColorChooser.showDialog(

33 JColorChooserExample.this, "Ai4 MEei"  Color.BLUE);
34 //HIES| BiZMS ¥

35 btnColor.setBackground(color);

36 }

37 by

38 }

39 return btnColor;

40 }

41

42 public static void main(String[] args) {

43 SwingUtilities.invokelLater(new Runnable() {

44 public void run() {

45 JColorChooserExample jFrame = new JColorChooserExample();
46 jFrame.setVisible(true);

47 }

48 )

49 }

50 }

N3z

JCoIorChooserExaEp -1o] x|

JColorChooser

14 2D J2{=A

Ul Z2 7oA YE$ Zoli} HE, oju|x] 58 n% shHoA =g o)duvingg] 2D JafjZlo]c},
Swing AP} FER 2D T ee =29l Java2D APIE Al BRI}
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Canvas?} Graphics
SO Ie 27 flsiMe =epA|e Sto] Baso] Swingoll M= TI7 A sk S
7} Qlt}, Z=3A|= Canvas Ze]240]al, B2 Graphics 220t}

Canvast 2|2 52 FH7F =W paint () #la .

CE 3&3)4 Graphics2 E29& 3it} 181 Canvas

O3 22 790l paint () HIAEE ThA] S&3)
o GraphicsZ A E29)& 3ict,

Graphics

@ =SIXIHEATACH FCHA| SiTHRME

@ =3JX19| 37|71 HE=RAS

Q@ ESIX|7F =74KICE7}F CHA| LIERGES

s AAIE Addsl 2 Qe Ao] HAH AT isie wefl Canvas® paint () HlA&E7} o
A BEEO] SAE A Bl A = 4 Aok 2R S EEFIA "paint () HlAE AR
o] A% == As 2d drk

»> CanvasPaintExample.java

package sec14.exam01_paint;

1

2

3 import java.awt.Borderlayout;

4 import java.awt.Canvas;

5 import java.awt.Graphics;

6 import javax.swing.JFrame;

7 import javax.swing.SwingUtilities;
8
9

public class CanvasPaintExample extends JFrame {

10 //ofQl e H3

11 public CanvasPaintExample() {

12 setTitle("paint() HAEE A SZ2E7tL7");

13

14 //AFE2E A2 Canvas ZHHE ZYof B

15 getContentPane().add(new MyCanvas(), BorderlLayout.CENTER);
16 setSize(300, 200);

02-Java Ul — Swing 225



17 }
18

19 /IME2E 9| Canvas 2aiA Mo

20 public class MyCanvas extends Canvas {

21 public void paint(Graphics g) {

22 g.drawString("@l=2 22 Z0|HLt 5HEMLK", 50, 80);
23 System.out.println("paint() HAE AlsH");

24 }

25 }

26

27 public static void main(String[] args) {

28 SwingUtilities.invokelLater(new Runnable() {

29 public void run() {

30 CanvasPaintExample jFrame = new CanvasPaintExample();
31 jFrame.setVisible(true);

32 }

33 1;

34 }

35 }

>
0%
[N}
1=

B Console % =
ACS EHE SO SHEHE X% EBEMESE v~
nvasPaintExample [Java Application] C:#ThislslavaSecondEdition
paint) M= &3
paint) M= =3
CiAl 22]7]

Canvasol| E2Jsl= 22 oI E t)AufjA] Agler) Adsict o HE t)AufjA Ag|== Canvas
o] yj-go] 7y4lE Harl 1S off paint() HAEE thA] SEIA A E2)L s}, six|qt 7

Ah= paint () WIAES A4 T&5F 4 gl b4 repaint () MAEE 352 4 Qlrh
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Canvas®] repaint () HAE7} S25H oHE tAsA A== update () HAES 55310
A paint () HIAES SE)A A E2YS

. update () HAEQ] 718 522 paint() |

o=
SEE TE3P] Ao o] P Y-8-& A=

repaint() ——>| update() ———> paint ()
[O%1 3H] X =2¢]
h \ ) \J
. : A
TreF ol 8- fAIsEA Al E29E steW update () WAEE A A ol W8-S A
e

Al &30 paint(g) WAERF &3P Hot,

public void update(Graphics g) {
paint(g);
}

public void paint(Graphics g) {
//3tH EEY

the dlAl= Canvas 9JollA HRP-AE 78 IR Edflshd o) FRoMsE A A=A
w5 frABHEA BRI Tef Canvas®] update () MAES AgofshA] o o s
A$== update () 9] 7112 71 wiZoll o B &9 = B ATk

»> RepaintExample. java

package sec14.exam@2_repaint;

import java.awt.BorderlLayout;
import java.awt.Canvas;
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5 import java.awt.Graphics;

6 import java.awt.event.MouseEvent;

7 import java.awt.event.MouseMotionListener;
8 import javax.swing.JFrame;

9 import javax.swing.SwingUtilities;

10

11 public class RepaintExample extends JFrame {
12 /ol e d3

13 public RepaintExample() {

14 setTitle("2 E29");

15

16 //CanvasE S0 iz

17 getContentPane().add(new MyCanvas(), BorderLayout.CENTER);
18

19 setSize(500, 400);

20 }

21

22 //Canvas 224 HA

23 public class MyCanvas extends Canvas implements MouseMotionlListener {
24 private int x;

25 private int y;

26

27 public MyCanvas() {

28 //MouseMotionListener 7t

29 addMouseMotionListener(this);

30 }

31

32 //Canvas?| update() A&2|

33 @lverride

34 public void update(Graphics g) {

35 paint(g);

36 }

37

38 //Canvas?| paint() &9

39 @lverride

40 public void paint(Graphics g) {

41 g.drawString("+", x, y);

42 }

43

44 //MouselMotionListener?| mouseDragged() ZH&2|
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

//0tRA HES F20 Y 1 5%
@verride
public void mouseDragged(MouseEvent e) {
X = e.getX();
y = e.getY();

//Canvas?| repaint() &
repaint();

//MouseMotionListener?| mouseMoved() 22|

//OIRA HES £22| %1 23Y o 35

@verride

public void mouseMoved(MouseEvent e) {
System.out .println("aaa");

public static void main(String[] args) {

SwingUtilities.invokeLater(new Runnable() {
public void run() {

RepaintExample jFrame = new RepaintExample();

jFrame.setVisible(true);

b
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Color2} Font

Sof 7S B3 I8 185%°] Graphics?] setColor () WAEZR Colorg A5 s A4
Ao= FA}, A, Ego] 18RIt ol So] Mo g dAstHH thaal Zo gttt

g.setColor(Color.RED);

Color &= 7124 0.8 13714] 9] A2 3= Color 4578 7HAAL St o5 A& ©

851 1371A19] Az A1 A 2 = e

ColorBLACK ColorWHITE Color.RED
ColorGREEN Color.BLUE Color.GRAY
ColorDARK_GRAY ColorLIGHT_GRAY Color.CYAN
ColorMAGENTA Color.ORANGE Color.PINK
Color.YELLOW

137FA] = 0]9]9] the AESE daL 4ok R(Red), G(Green), B(Blue) & ©]-8-3liA]
Color A& 215 W= €tk RGBS 217 0~255 Ato9] ghe =1 ok

Color color = new Color(100, 200, 50);
g.setColor(color);

Graphics®] drawString () &2 T12j2]= FAFY] 7] WA Aol Alo]2= 12, EE9)
&= Dialogelth. Graphics®] setFont () HIAEES o8t £E £/44% HWAT 4= ok, vl

W2 Font A 1], w532} gho] AR,

Font font = new Font(String name, int style, int size);

name EE o|F0% A, ==, v, Arial 5= LI EE= 2GAAM 2ol 7t

7] wzoll ZFAANA A== EEL] o5 dotulr] fl8l the Z=E AR < Sl
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GraphicsEnvironment ge = GraphicsEnvironment.getlLocalGraphicsEnvironment();
String[] fontNames = ge.getAvailableFontFamilyNames();
for(String fontName : fontNames) {

System.out.println(fontName);

style% TE 2ERIR BE g, 71ee URITh E£E AERIE Font A5 ARSShEH, the

Font.PLAIN (25 2%} FontBOLD (#2 2XI) FontITALIC(Z 22! 2K

olF e | ShAkE ARGElA 2 ¢ et B2 = A0laL, wal Z[2olAA| 15 Afe| 2=

Font 44| 9H531 Graphics©l| A4},

Font font = new Font("&&4", Font.BOLD | Font.ITALIC, 15);
g.setFont(font);

N

3 dlAl= Colore} Fonts B84 245 ERY)ole= S Hol &

»> ColorFontExample. java

package sec14.exam03_color_font;

1

2

3 import java.awt.Borderlayout;

4 import java.awt.Canvas;

5 import java.awt.Color;

6 import java.awt.Font;

7 import java.awt.Graphics;

8 import javax.swing.JFrame;

9 import javax.swing.SwingUtilities;

10

" public class ColorFontExample extends JFrame {
12 //oQl e MY

13 public ColorFontExample() {

14 setTitle("AfAtD ZE™);
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15 getContentPane().add(new MyCanvas(), BorderLayout.CENTER);

16 setSize(300, 200);
17 }
18
19 //Canvas Zeia M
20 public class MyCanvas extends Canvas {
21 public void paint(Graphics g) {
22 //Color HZA
23 g.setColor(Color .BLUE);
24 //Font #Z
25 g.setFont(new Font("&S4|", Font.BOLD | Font.ITALIC, 30));
26 /122 E2Y
27 g.drawString("Color and Font", 20, 100);
28 }
29 }
30
31 public static void main(String[] args) {
32 SwingUtilities.invokelLater(new Runnable() {
33 public void run() {
34 ColorFontExample jFrame = new ColorFontExample();
35 jFrame.setVisible(true);
36 }
37 b
38 }
39 }
s 2t
B ) EE ol x|

Color and Font
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712 =4 J2)7|

7l =Rolls Al . BFL AFF, © 501 QlEk Graphicst ©] 71E =85S 19]7] 919 wla

E2 theat ol AFt,

1) 42 J2l= HAE

e drawLine (int x1, int y1, int x2, int y2)

(x1,y1) (x2,y2)

2) A\ E Jel= HAE
e drawRect (int x, int y, int width,
int height)
* fillRect (int x, int y, int width,

int height)

3) ¥ = EfR2 2l HAES
e drawOwal (int x, int y, int width,
int height)
« fillOval (int x, int y, int width,

int height)

4) BM2|7} 82 ARIEE J2l= HlAE
e drawRoundRect (int x, int y, int width,
int height, int arcWidth, int arcHeight)
e fillRoundRect (int x, int y, int width,

int height, int arcWidth, int arcHeight)

24T KHE AJAE

(0,0) s
777777777777777777 . (x,y)
\J
Y+
width
(% y)
> height
width
(X,y)."'
| height
(xy) arcWidth
*Veg iy
/ arcHeight - \
‘ > height

width
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5) x| ARZEE J2l= HAE
e draw3DRect (int x, int y, int width, int height, boolean raised)

« fill3DRect (int x, int y, int width, int height, boolean raised)

6) £ J2l= HACE
e drawArc (int x, int y, int width, int height, int startAngle, int arcAngle)

e fillArc (int x, int y, int width, int height, int startAngle, int arcAngle)

width

7) CiIEE Jel= HAE
¢ drawPolygon (int[ ] xPoints, int[ ] yPoints, int nPoints)
« fillPolygon (int[ | xPoints, int[ ] yPoints, int nPoints)
¢ drawPolyline (int[ | xPoints, int[ ] yPoints, int nPoints)
8) FS XIR= HlAE
e clearRect (int x, int y, int width, int height)
drawXXX () 2 fillXXX () o] Zpo]5> A9k TL2ji=tf op | WS A ¢-=1folc},

the AAl= Graphics7F Algdhi= ot HlaEE o884 Canvasol] 183 ZLET,

»> ShapeExample. java

package sec14.exam04_shape;

import java.awt.BorderLayout;
import java.awt.Canvas;

>~ w N -
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0 N o U

11
12
13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41
42
43

import java.awt.Color;

import java.awt.Graphics;

import javax.swing.JFrame;

import javax.swing.SwingUtilities;

public class ShapeExample extends JFrame {
//0Ql A= HF
public ShapeExample() {
setTitle("=& 12(7|");

getContentPane().add(new MyCanvas(), BorderLayout.CENTER);

setSize(400,300);

//Canvas SafA MA
public class MyCanvas extends Canvas {
public void paint(Graphics g) {
/1 27
g.drawOval (50,50, 50,50);
g.setColor(Color.GREEN);
g.fillOval(50,100, 50,50);

/7 12)7]
g.setColor(Color.RED);
g.drawlLine(50,100, 100,150);
g.drawLine(150,50, 50,150);

/M2 27|

g.setColor(Color.BLUE);
g.drawRoundRect (200, 50, 120, 80, 30, 30);
g.setColor(Color.YELLOW);
g.fillRoundRect(250, 100, 120, 80, 30, 30);

//H2E 2|7
g.setColor(Color.0RANGE);

g.fillPolygon(new int[]{50, 100, 150, 200}, new int[]{250, 200, 200,

250}, 4);

//= 2|7
g.setColor(Color.cyan);
g.fillArc(250, 200, 100, 100, 45, 120);

02 - Java Ul — Swing

235



44 }

45 }
46
47 public static void main(String[] args) {
48 SwingUtilities.invokelLater(new Runnable() {
49 public void run() {
50 ShapeExample jFrame = new ShapeExample();
51 jFrame. setVisible(true);
52 }
53 13
54 }
55 }
w3
CEIEEE] =1k

QtE| erzjoky

HER el o] WAL ARe ALk (TA) S Ak HeIR 5] uho] o] BaSo] mo] yiEel
2, 341, AP 7] SRolA] A AR @A (ol einne) o] Upehdith, o] BAIZ s123t7] 9]
3l Qhel-greloj mi-aising 7]%50] G 3fe,
Qrelaelol Al v Mt ojulx] Aol F7E S BAAOE A9 AANS FEYA WEo]
F 7)50le), Aukiz ke FelojAe 918 Graphics2D®] setRenderingHint () HAES A
o,

of

-

3

i
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paint () HAZ2] o 7HS EF)S Graphics©] AW Graphics2D ZAIE F2381aL Q7] wi&o]|
TRtk 2ol EfQ MBS F5fl Graphics2D ZA|1E A1l setRenderingHint () HIAEE S&%

% itk

public void paint(Graphics g) {
Graphics2D g2 = (Graphics2D) g;
g2.setRenderingHint(
RenderingHints .KEY_ANTIALIASING, RenderingHints.VALUE_ANTIALIAS_ON);

Java 2D ofg] 712 AlEls) dae]ES 1ok gho & A W A2 HeE|skar Qlct, ke &
2lob) 715-S FAEFEA] of o] Zke RenderingHints, KEY _ANTIALIASING 7|2 #]s}a
7] wiie] o] 7]9] 2 RenderingHints, VALUE_ANTIALIAS ON2.2 W75 Fo),

the olAlE el Lelob S 2801 o2 Yk 287t U] Apole Kol ok

»> AntiAliasingExample.java

1 package sec14.exam@5_antialiasing;

2

3 import java.awt.BorderlLayout;

4 import java.awt.Canvas;

5 import java.awt.Graphics;

6 import java.awt.Graphics2D;

7 import java.awt.RenderingHints;

8 import javax.swing.JFrame;

9 import javax.swing.SwingUtilities;

10

11 public class AntiAliasingExample extends JFrame {
12 //ofQl e H3

13 public AntiAliasingExample() {

14 setTitle("CtE|¥2[OHY");

15 getContentPane().add(new MyCanvas(), BorderlLayout.CENTER);
16 setSize(200,350);

17 }

18

19 //Canvas SafA MA
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20 public class MyCanvas extends Canvas {

21 public void paint(Graphics g) {

22 /IEIYE|01HE AHEstA| e A

23 g.fillOval(50, 50, 100, 100);

24

25 //2tE|Y2|0jHE HEF A

26 Graphics2D g2 = (Graphics2D) g;

27 g2.setRenderingHint(RenderingHints KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON);

28 g.fillOval(50, 200, 100, 100);

29 }

30 }

31

32 public static void main(String[] args) {

33 SwingUtilities.invokelater(new Runnable() {

34 public void run() {

35 AntiAliasingExample jFrame = new AntiAliasingExample();

36 jFrame.setVisible(true);

37 }

38 Iz

39 }

40 }

nx
0
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ol|ojx| az2|7|

ouA[E E2Ysl7] Atz oln|A] wtde vl 2 2sA Image 2AIE Holof . Image

A A= w1 E 717} gl A A RE Toolkit] getlmage () HAERE 98 4= Qlch,

Toolkit toolkit = Toolkit.getDefaultToolkit();
//oHY A|ARIS| o|ojz| H2E iR US FR

Image imagel = toolkit.getImage(String filename);
//THY AAE E= QEUIQ] 0|0j2] URLE 7HA|2 US E<

M= oT

Image image2 = toolkit.getImage(URL url);

T 1A -2 Imagelcon 2A1E A4J8l14] getlmage () HIAER A& 4= Qlct,

//oY AIAEI9| 00|12 F2E 7IA|1 US BT

ImageIcon imagelconl = new ImageIcon(String filename);
Image imagel = imagelconl.getImage();

/1T A|AED E= QIEUI| 0|0]Z] URLE 7HR|2 S F®
ImageIcon imagelcon2 = new ImageIcon(URL url);
Image image2 = imagelcon2.getImage();

URLS AA5H=

chea} e,

flo

//THY A|ARMO| 0]0|2] F2E iR US ER

M=

URL url = new URL("file:///C:\images\logo.gif");

/124 It st ClMEL|of JUs 0[0|A| MUY FP

=

URL url = getClass().getResource("logo.gif");

//RIELIe] 0|0j2] URLE 7tA|1 Ug E=

URL url = new URL("http://www.naver.com/logo.gif");
5 71 RS o] 83ll4] Image AAIE LT o|H|RA]E Canvasel] E2JE = o=, k33t

o] Graphics®] drawlmage () HAEE o83t} imge Image A0, x2} yi= EEY0]

AEEENE
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drawImage(Image img, int x, int y, ImageObserver observer)

observer= °n|A] 2} ERlS FAO] & of Fasitt ou|XE 2t =5l 7]
o0& ImageObserver?] imageUpdate () WAL 3&EE=d|, o] WaEE Canvas?)
repaint () HAEE TEA Tuj7ir] 2R ow|x]E thA] T2 gttt Canvasy 7242
= ImageObserver QIE|H|O|AE &8l 917 wiZe] thisE ARE-3lIA] observer?] ti7igEo =
= 4= Stk

2 dIAl= ImageExample ZEi240F U3 YA Q= o]u]A] #US ¢131, Canvasol] E2

oJSHe W 1ol Fok

»> ImageExample.java

package sec14.exam@6_image;

1

2

3 import java.awt.BorderLayout;
4 import java.awt.Canvas;

5 import java.awt.Color;

6 import java.awt.Graphics;

7 import java.awt.Image;

8 import java.awt.Toolkit;

9 import javax.swing.Imagelcon;
10 import javax.swing.JFrame;

11 import javax.swing.SwingUtilities;

12

13 public class ImageExample extends JFrame {
14 //0Rl flee d3

15 public ImageExample() {

16 setTitle("o|O|Z] 12[7|");

17 getContentPane().add(new MyCanvas(), BorderLayout.CENTER);
18 add(new MyCanvas(), BorderlLayout.CENTER);
19 setSize(500,350);

20 }

21

22 //Canvas 2z Mot

23 public class MyCanvas extends Canvas {

24 private Image imgSun, imgMoon;;
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25

26 public MyCanvas() {

27 //HIBMES SOz HA

28 setBackground(Color .WHITE);

29

30 //0I0|12E ZF5HAM i1, Image ZHA| 27|

31 Toolkit toolkit = Toolkit.getDefaultToolkit();
32 imgSun = toolkit.getImage(getClass().getResource("sun.gif"));
33 imgMoon = new ImageIcon(getClass().getResource("moon.gif")).getImage();
34 }

35

36 public void paint(Graphics g) {

37 //0[0]2] E2Y

38 g.drawImage(imgSun, 10, 10, this);

39 g.drawImage(imgMoon, 300, 20, this);

40 }

41 }

42

43 public static void main(String[] args) {

44 SwingUtilities.invokelLater(new Runnable() {

45 public void run() {

46 ImageExample jFrame = new ImageExample();
47 jFrame.setVisible(true);

48 }

49 )

50 }

51

}
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HiZ olo|x] 7|

JPanele]l vi7 oJuAE P WS ok} JPanel paint() WAEE NS wf 2419
paintComponent () WAEE WA T53813L, AH4] HEAES] paint () HAES Usoll 3353}
TE wo] ook, w7 18 mE A FRUERT HA ERQE|o] 2H] HEWE Wof ZEok
322 paintComponent () |4 v17 1 o] Ege)x]ojof g},

JPanel
@ paint()
@ paintComponent()
JTextField JButton
©® paint() @ paint()

o2 A= JPanelo] vi7 o|u|A]E E2 3|4 JTextField2} JButtonZ} B 7 ©]0| ] $of| HjA]
L

»> BackgroundImageExample. java

1 package sec14.exam@7_background_image;
2

3 import java.awt.BorderLayout;

4 import java.awt.Graphics;

5 import javax.swing.Imagelcon;

6 import javax.swing.JButton;

7 import javax.swing.JFrame;

8 import javax.swing.JPanel;

9 import javax.swing.JTextField;
10 import javax.swing.SwingUtilities;
11
12 public class BackgroundImageExample extends JFrame {
13 private JTextField txtId;
14 private JButton btnlLogin;
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15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

/el elee HY
public BackgroundImageExample() {
this. setTitle("siZd 23 E7|");

this.getContentPane().add(new MyPanel(), BorderLayout.CENTER);

this setSize(200, 270);
this.setResizable(false);

this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

//JPanel ZaiA Mol
public class MyPanel extends JPanel {
public MyPanel() {
setlLayout(null);
//dTextField®t JButton £zt
add(getTextField());
add(getButton());

@0verride
public void paintComponent(Graphics g) {
//H1E 12|7|

ImagelIcon icon = new Imagelcon(this.getClass().getResource("bg.jpg"));

g.drawImage(icon.getImage(), 0, 0, this);

//ITextField 444
public JTextField getTextField() {
if(txtId == null) {
txtId = new JTextField();
txtId.setBounds(50, 50, 100, 30);
}
return txtId;

//JButton 44
public JButton getButton() {
if(btnLogin == null) {
btnLogin = new JButton("HE");

02 - Java Ul — Swing

243



55 btnlLogin.setBounds(50, 100, 100, 30);

56 }

57 return btnLogin;

58 }

59

60 public static void main(String[] args) {

61 SwingUtilities.invokelLater(new Runnable() {
62 public void run() {

63 BackgroundImageExample jFrame = new BackgroundImageExample();
64 jFrame.setVisible(true);

65 }

66 b

67 }

68 }

>
o
m
]

b

Bwz 1= 27| EEE

15 Swing 2|

AE7HA Bae U2 7Rk 2 B 71A] TS el HA).
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Appendix D 3

» Java Ul — JavaFX

01 JavaFX 712

02 JavaFX Z2HE MM ol AlsH
03 JavaFX 3[0]0}2

04 JavaFX ZiE{|0]|L

05 JavaFX O[HIE X{2|

06 JavaFX &4 ZEA|2f HEQIZ
07 JavaFx ZIEE

08 JavaFX M|'=Htet EH}

09 JavaFX ClO|Z¥27

10 JavaFX CSS AEIY

11 JavaFX ABE Ul HE

12 ZH o|Szt ofiL|mlojM

13 JavaFX IHA|




01 JavaFX 7§

JdVaFX—‘ X}-H]' 7]\:]]. Ul QH Ea;ﬂo]}qmdl Client Applicz mon___ 7H1:ﬂ-‘6]— ]IH ]\]._9_ /\ 1% ‘:LEH—L]J_} U]E]O‘]
S-S ik Aute] UL efolnefelo] wal 3 thet gk

AWT

A 1oz ¥R 1995 el <lEfdlo] & E}ﬂ Al 497] el Bie] Sl ofEe]
Al GAA Alg Sk dlo|EjHewive UL HEUES o84 L= Act, 224 Java 1.0
o] ZFHE AW Abstract Window Toolkit= -0 X%IZM Al g3h= vloE| 2 Ul HZUEE o] g3h= 2}
o= glet, 2t} By 2} ofZejA o] do] AeYEe EAAl wet Ule] o] A= &

S ERE ARAel gt

Swing

AWTE] o3 A2 Swing®] 543 Swing2] F4] ofelr]ol= JA|A7} Algsh= Ylolgl
B UL HRHUES ARSHA] Wak= Zlolqlet & 2e SYAANeIA EY47 UIS 2%, Swing
Z}A1EE] Ul (look and feel) & ZHe2 gt T2t} HY A8 o] w1, Wzes o @
o] AR&SHAl E| AT, Al7to] & vlolE|E Ul7} ofymlo]dat iRt AlZbAIQl avkE A A
AR Swing®| UIlEth= FAA|S Hlolg| 2 UIE B A8kl E3ith 294 Swing H4
dlolEj = ULe]l W7 AJASIH,

JavaFX

JavaFX= Java 7|9ke] glAa%E mufed 9 ot = AJAES: Q3 @ A4 I Ul Sefo]
IE ool EBolrh, JavaFXis Aut F=oh Beja|y el AlE(CSS)E AT 4
071 wizell HnkE A MAe o= oL, ERo|EAY Sh Flojoal vy A 2AS e
= 7] 2ol Swing k= He|sHA HAelE e o= Qlvks A3do] vk tha JavaFX &2
o< Aok Tl £19] A4S Hojz},

)

s N

JavaFX OHZ2[H0IM 7 24

[2l00K] [2F2 Y AEI] [Bl1AA]
Xt 2= mjol Css ma RERH

'_:EE E=EOA} Hl_c,'
FXML m [HI=LIA 2] SA T
) Rt T ml
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JavaFX Ax|

JavaFX+= Java 71} Java 8ollA+= JDKoI| EHE|o] ANE Java 115E JDKO| Z3HEA] ¥t
QF ot HEe sSHlt), webA JavaFXE ANSSHH H=0] 3] Ak¢o] B st} JavaFX
5 A2 1S the URLOA the-2=3 4= )

https ://gluonhg.com/products/javafx

X]—7l X] 0_]IongTerm Support, LTS H—]X‘]E t:L_ 7—]0] ij] ]IH__'_oﬂ 21 O 1 [ :I
S} CPU ol |4 AL5H= PCol e} Helsh, 9IS SDKS Hefaih

/JavaFX version Operating System  Architecture Type

21.01[LTg] i Windows v x64 v SDK v
[ Include older versions
Supported Platforms

os Version Architecture Type Download

Windows (21.0.1] [ x64] SDK SHazse)

[N JavaFX BT CH22E5h= ARl rat Z2iE 4 QT

AL 2GAAG A1) THAL W% 742 (zip) BAOE o] ek, Y5 AT ch Bl
e,

javafx—sdk—21.0.1
o] FHE th& A== ol sl

C:\ThisisJava\javafx—sdk—21.0.1

javafx—sdk—21.0.1 &t WS EH lib E67} Qlt}, o] Eoll= JavaFXoA Aldh= e
T (JAR) 0] Qlek. o EEol 3] Q= F7]I9h 371 4] o] S o QleHlo]~g 1
2 AP =i HEZF B asith, APl =FHEE T URLOIA & 4= Qlek, sk5eh off AAl=A] 3
gk Q= 4l HeheA Bula (EA37]) o 71l FA

https://openifx.io/javadoc/21
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Scene Builder 4x|

A W pseene Builder T o Ei5 ARGAF QIE|H|O] A TIAQ] WA 02 JavaFXe] 3 #lo]oks:
FXML ZY-& 2Hs AT @& A2 T=o|ot Scene Builder A4 12 tha URLOIA]

S

https ://gluonhg.com/products/scene —builder

AFg 3k PCO] LAl ute} %) shele cheR s,

Product Platform Download
Scene Builder Windows Installer
Scene Builder Mac OS X amg (Intel)
Scene Builder Mac OS X dmg (Apple Silicon)
Scene Builder Linux RPM
Scene Builder Linux Deb
Scene Builder kit @R Jar File

AR oA Q- YRR ] A BERE thaa ol ¥

C:\Thisisdava\javafx—sdk—21.0.1\SceneBuilder

" SceneBuilder Setup = X
Destination Folder
Click Mext to install to the default folder or dick Change to choose another.

Install SceneBuilder to:

C: W ThislsJava'iavafc-sdk-21.0. 1S censBuilder it

Back Next Cancel
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10

AR e & o

pr
)

tlo

g

il

=23} Scene Builder7}F A8)E )

C:\ThisisdJava\javafx—sdk—21.0.1\SceneBuilder\SceneBuilder.exe

© Gluon Scene Buider

o X
Recent Projects New Project from Template
Desktop
—
Empty Basic Application
e it ot i SR

e

Complex Application
Orozm Pt A complex application with a menu bar and a split pane

@ Untitled

- o x
File Edit View Insert Modify Arrange Preview Window Help
Library Q o | NoSelection Inspector Q o
v Containers. v Propertiez
B Accordion No Selection
B Accordion (emoty)
AnchorPane
[ BorderPane i
L ButtonBar
& DialogPane
[l DialogPane (emoty)
[ FlowRane
A GridPane
> Controls
> Gluon
> Meny
>
> Shapes
LA Charts.
» 0
Document L
v Hierarchy
Lavout
» Controller > Cods

e(fx)clipse x|

e (fx)clipse= JavaFX 75 Al = ol&dL Seaclolh, Z2AE A4 9 As ¢

/d. FXML ¥} Scene Builderz 97| 59| 7|52 Algst7] wlZoll o5 He|siet,
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o] HFrollA] [Help] — [Install New Software:- 5 A&15}3, [work with:]ell ‘https://
download.eclipse.org/efxclipse/updates—nightly/site/ 5 ¥H3tL [Add-] HES &

2ok okt 22 [Add Repository] HeHIAE gelgh 4= Sk, tialdAtke] [Name:]ll
‘efxclipse’2hal skl [Add] WES 228 A3}

p \
&= Add Repository 5] X

Mame:; efxclipse I} Local

Location: s://download.eclipse.org/efxclipse/updates-nightly/site/ Archive.
Name Wersion
oK
w (@000 e(fx)clipse - install

8 @ e(fclipse - IDE 3.10.0.202203150700

I > @000 e(fx)clipse - single compenents

CEED e(fx)clipse= 3.10 HE OIAS HRIGHOF SEX[RE SIRH= OF] nightly HITI0N SHEGIEE A HHTI0| ZA|
Z|H [Eclipse Marketplace - JoA MX[Et 4= QIS Zd0|ICt

& Preferences O x
type filter text JavaFXx (&) <2 =2 [
» Help

» Install/Update SceneBuilder executable C:wThislslavawjavafx-sdk-21.0.1#%SceneBuildersSceneBuilder.exe IBerse I
> Java

 IEEER JavaFX 11+ SDK C:wThislslavawjavafx-sdk-21.0.1#lib IBerse I
» Language Servers

> LDef

> Maven Restare Defaults Apply
@ b Cancel

A4 [Browse] Hle-& 94l tha F=2] 1S Adislett,
SceneBuilder executable

C:\ThisisJava\javafx—sdk—21.0.1\SceneBuilder\SceneBuilder.exe

JavaFX 11 + SDK

C:\ThisisJava\javafx—sdk—12.0.1\lib

[Apply and Close] HE2 2938f 4831t
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02 JavaFX Z=2HE

JavaFX ofEeiAol 4 oJ TRAE

Project 9IA=E o884 B9 4

31, JavaFX7} o= A% sl

M

AHA: A

oo

4N

al
=

MNE
b 1

Iﬁ}

g

+= Java Project =
Qlet, AE SR o=

JavaFX Project YAE=E o]-8dl+=

0%

e (fx)clipse7} Al&-dl5= JavaFX

Java Project= AJ/AJsl= Zlo] &

%}

710

olF Aol Al [File] — [New] —

Project]& A183c}t, [New Java Project]

g [Java

(a
2 NewJava Project

Cre
Create 2 lava project in the workspace or in an

eate a Java Project
extemal location

Project name: thisisjava_appendix javatx

igdAte] [Project namelol| ‘thisisjava_
&gt} JavaFX Z2
AEL JavaFX SDK7} Algshe BES 42
floF stal, ol5 &l ek oE A4S sfof
SHHE RE 7|EArt 23k ZRAER A
AJslloF gl webA [Create module—info.
java file] Al38F20) A|=Zg} [Module

appendix_javafx&

8 Use default location
Location: C:#ThislsJavatworkspace#thisisjava_appendix javafx
RE

O Use an execution enyironment RE:  Javase-21
OUse a project s
O Use default JRE ‘jdk-21" and workspace compiler preferences

JRE

jdk-21

Project layout
O Use project folder as root for sources and class files
O Create separate folders for sources and class files

Working sets
() Add project to working sets
‘Working sets:

Module

18 Creste module-infojava fle

Module name: thisigava_appendi javafx
Generate comments

module name will be “thisisjava_appendix javafx" (i no module is specified, then project name will be used as module

namel]2 [Project name]¥} FU3H

‘thisisjava_appendix_javafx=2fil ¢J2lstal B P— .
[Finish] ¥E&& SE3it},

JavaFX 2= &=X 9 o=y &4

JavaFX Z2AEL= JavaFX SDK7}F Al gdhs BES F=sl|ofF 3ttt thisisjava_appendix_
javafx Z2AES Melslil vpeA @ 2& vES S50 [Build Path] — [Configure Build
Path] W& A3}, [Libraries] $ofl4] ModulepathE A€§5}al, [Add External JARs] H]
ES SY3it}
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‘/Java Build Path ——

(# Source |13 Projects | i, Libraries | % Order and Expor‘c| @ Module Dependencies

JARs and class folders on the build path:

v % Medulepath Add JARs..
‘ > B JRE System Library [JavaSeE-21]
& Classpath I Add External JARSs...

The Z60] Sl B s U (JAR)S A

_Lﬂ_
_?L
K
s
K
il
ur
)
J {
)
%

C:\Thisisdava\javafx—sdk—21.0.1\lib

(# Source | =3 Projects | m) Libraries | % Order and E:(port| @ Module Dependencies

JARs and class folders on the build path:

w % Modulepath Add JARs...
> (oo javafx.basejar - C:#Thislslavatjavafx-sdk-21.0.1%lib
5 fow javafx.controlsjar - C:#ThislslavaWjavafx-sdk-21.0.1%lib Add External JARs...
> fww javaf.fxmljar - C:#Thislslavawjavafx-sdk-21.0.1#lib Add Variable._
> (s javafx.graphics jar - C:#Thislslavawjavafx-sdk-21.0.1#lib s
> faw javafx.mediajar - C:WThislslavawjavafx-sdk-21.0.1#lib Add Library...
> (oo javafx.swingjar - C:#Thislslavatjavafx-sdk-21.0.1%lib
5l javahcweb jar - C:#Thislslavawjavafx-sdk-21.0.1#lib Add Class Folder...
> faw javafx-swijar - C:WThislslavaWjavafx-sdk-21.0.1#lib
> i JRE System Library [JavaSE-21]

& Classpath
| . & Edit...

Add External Class Folder...

2] Aof| A= javafx.control, javafx.fxml, javafx.media H&ES ARSI W5 7]&A ol A
o5 HEof tigt & AH= sfiof Tt

»> module-info.java

1

2

3 i requires javafx.controls; |
4 requires javafx.fxml; ‘
5 requires javafx.media;

6

open 7|9IE7} 27b8] o] = JavaFX ofEelAloldo] Al uf S Ee e Sayal] o)
Bl mRAE o] BE Fehio] el EAMS 51851 SdshAelet javase BE BES
IDK7L A BE RS A 918 271e
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MOl SahA =M

[ -_— 1O

JavaFX ofZejAloldE: 7idete]d Al WA vl SiAE AdsfioF gk, wIQl Eefi= JavaFX
offZg|Alo g ARl ot w9l Fefjas AT FEllA] ApplicationS AR start ()
=5 A Sfsfjof gt

222]31 main () #lAESAE Application?] launch () HIAEE $&3fjof 3kt launch ()
2=l S0 AAIE AL, Hdl A5 S the start () HAEE SEdh= AT

o

flo
ot

»> AppMain. java

1 package sec02.exam01_application_start;

2

3 import javafx.application.Application;

4 import javafx.stage.Stage;

5

6

7 i eOverride

8 pub11c void start(Stage primaryStage) throws Exception {
9 primaryStage.show(); //9l=2 E0{Z7|
10 }
e
12 public static void main(String[] args) {
13 | launch(args); _ //Appllain 23| A4 o ool =S 4 |
14 Yy
15 }

A3 Za}
i = B |

JavaFX+& 9E9-E 7o (Stage) 2 ¥33H} launch ()= start () HIAEES &3 off vo] 9%
= primaryStage2 Al33R=t, start()ol|4 primaryStage.show () HAEES T&THo 24
Q1 A&7} Hof Xk,
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JavaFX 2l0|ZAL0|E

JavaFx of|Zg]#A|0]42 Application. launch () HAEHE] AJRFsA TRt -2 oA = ZIeYEct

Application.launch() _
L J Platform.exit() &
i I:E'—
( ) OfX[2t Stage &l
7|2 ARt
init() stop()

v |
start() Q

L i J B
s N

A
L J

launch () Hla=rt S2wE vQl S22 712 APAE SEsiA AAlE AL, ololA init ()
HAES SR init() Hlats vl S A% wizligie Fof ofEelAlol o] ol 83 4
A== ST init ()] BUAL U, start () HIAES A HQ] A=9-E APAIXIC

JavaFX o &2|Ao| o] FaEl= 9= thah 2ol Al 7FA7F Qi

rim

§=

@ OrRAZ OIX[} A=2(Stage )2l 5 A 71 H h

2 =z
= ="

o

H

Ol

@ XfHt F=EZ 0fX |2 YI=2(Stage )2l close () HAEZ S&

mjo

ir]

s

@ Xt Z=Z Platform.exit() E= System.exit(0)2 SE&is W

JavaFX ofjZe]7Alo]de F5E]7| 21740 stop () HAEE TE3h=1], stOp() H AT AR
LS A (7Y @7], EA #71)T 718E &t} init )& stop () HAEE FHCE Ja
3 7-5-ofl A7 osA] Ag-5HH et
FEY 2 go|ZAelEo 7t oA EEEE WAt AR T Auiela AdEnh
Zolct, JvMo] AAEE main 28 =7} launch ()& Aldsld thaa 22 o] 22 714 2712 28
EE AL AEAIZIT

@ JavaFX—Launcher: init() A3

@ JavaFX Application Thread: H|2! S2HA 7|2 MAX}, start()  stop() Al
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JavaFX offZe]A o] do] A= (Stage )& HIESH Ul A4 9 4 214 2e]a1 o[flE A7] 52

5 JavaFX Application Thread”} g3t 71 of+= JavaFX API= A8 2] QPHskA] o

obA] e 2T E=7FSAlof ULE AstAY 48k = A7 s ] whiolct,

Z12§A] JavaFX Application Thread¥t UIE AAsAW 783 4= Q=& o] Qlar, ThE A

=7} utell Al B o9z R init () HlaEolA ULE sk =5 2Mdshd ¢t
£, 2 ol4= init () WAEZ} JavaFX-Launcher A=A A7) wjEolc},

the Al 71 A28, init (), start(), stop () Hl&E7} ofH A e/dolA] Afu=A] Ko

<=t

»> AppMain. java

1 package sec02.exam@2_application_lifecycle;

2

3 import javafx.application.Application;

4 import javafx.stage.Stage;

5

6 public class AppMain extends Application {

7 public AppMain() {

8 System.out .println(Thread.currentThread().getName()+": AppMain() ==");
9 }

10

11 @verride

12 public void init() throws Exception {

13 System.out .println(Thread.currentThread().getName()+": init() S&");
14 }

15

16 @0verride

17 public void start(Stage primaryStage) throws Exception {

18 System.out.println(Thread.currentThread().getName()+": start() &=");
19 primaryStage.show();

20 }

21

22 @verride

23 public void stop() throws Exception {

24 System.out .println(Thread.currentThread().getName()+": stop() S&");
25 }

26
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27 public static void main(String[] args) {

28 System.out.println(Thread.currentThread().getName()+": main() S=")
29 launch(args);
30 }

31 }

A Za}

main: main() &

JavaFX Application Thread: AppMain() 5&
JavaFX-Launcher: init() &=

JavaFX Application Thread: start() &
JavaFX Application Thread: stop() &

init() HAse] ogke vol Sese] AaY ugke Aol ofEelAolie] 2Igto R olg3 4
=S Sk olek, o] Fe 1S A uf Aoy ol AgH cheat o] Foleka 71 1A,

java AppMain --ip=192.168.0.5 --port=50001

Application.launch()% main () WAES] wiZigkS IR WA vk, o] mi7igk init () H)
ATof|lA] Thgat o] A = Qlrt,

Parameters params = getParameters();
Map<String, String)> map = params.getNamed();
String ip = map.get("ip");

String port = map.get("port");

Parameters®] getNamed () WAE= “ip™E 7|2 814 “192.168.0.5"8 #A&staL, “port™E 7|
2 3|4 “50001™ Aoz Map 284S 2Hgitt,
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Friet ZH

JavaFX+ Y9-8 Friusez 33T} Frj Mol slLke] A4S 7H 4= Ql=t], JavaFX+=
S Scenel 2 FHsIE W9l AE= start () HAE2] primaryStage TI7HGEE 2 AL E]
AQE, Zseene 2 2134 AYAdsfjof ghe,

1, O 1o

rir
ot
ol

SceneZ AAsIH UIY] FE 71g|0]12] javafx. scene. Parent’} B A3},

Scene scene = new Scene(Parent root);

Parenti= F4 Z¥|20]7] wjizo] st9] HHlold 22 [ Stage(YIE2) ]
& AAE BdshA Algsliof itk = javafx,scene, [FT— )
layout 7]} Helolq5o] AR AAZ Ul 2

20] 27psl 28 Aplol, Aelus) ) Perentw= ZH0I)
o7k o] Zah o)zt ek i: ool =8
seene S AT Fofli= Y gsuseo] Gefof sh=t], S
Stage?] setScene () HAEE ARRITE setScene () L i )

)
HAEE ui7igEe 2 W2 Scened Y= W80 & A3t
primaryStage.setScene(scene);

Ut A= Parent®] 5H¢] 222:Q1 VBox HE|O|UE 0834 Scenes A5k M2l A=
(primaryStage ) 2] Ao 2 At VBoxo= Label¥} Button Z1EZ-S- s x| gic},

»> AppMain. java

package sec02.exam@3_stage_scene;

import javafx.application.Application;
import javafx.application.Platform;
import javafx.geometry.Pos;

import javafx.scene.Scene;

S Ul AW N =
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7 import javafx.scene.control Button;
8 import javafx.scene.control.lLabel;
9 import javafx.scene.layout.VBox;

10 import javafx.scene.text.Font;

11 import javafx.stage.Stage;

12

13 public class AppMain extends Application {

14 @0verride

15 public void start(Stage primaryStage) throws Exception {

16 VBox root = new VBox(); //Parent ot2| 242l VBox 444
17 root.setPrefWidth(350); //NBox2| £ M

18 root.setPrefHeight(150); //VBoxQ| =0| 4%

19 root.setAlignment(Pos.CENTER); /[HEES SYC=E JH

20 root.setSpacing(20); /IHAEES| £#2| 7tA

21

22 Label label = new Label(); //Label HEEZE MM

23 label .setText("Hello, JavaFX"); //text &4 A3

24 label.setFont(new Font(50)); //font &4 43

25

26 Button button = new Button(); //Button ZIEE A4

27 button.setText("=2l"); //text &4 23

28 button.setOnAction(event -> Platform.exit()); //22 O[HIE 2|
29

30 root.getChildren().add(label); //VBox0i| Label #HEZE 7}
31 root.getChildren().add(button); //NBoxdi| Button #HEZ 7t
32

33 Scene scene = new Scene(root); //NBoxE ZE ZH|0|HZ diA Scene 44
34

35 primaryStage.setTitle("AppMain"); //2=9| A= AZH

36 primaryStage.setScene(scene); /=0 ¥H 43

37 primaryStage.show(); /9= H0{R7|

38 }

39

40 public static void main(String[] args) {

41 launch(args);

42 }

43 }
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nx
0%
m
i)

( [ AppMain E‘M

Hello, JavaFX

=H0|

VBoxt 4] BgFo 2 AEES jx|sh= Zgo]H & WA LabelS #iA31aL 1 ofgjof] Button
B 2|3}, 2821018 Buttons 223 ] WAYSH= ActionEventES A2k 70|t} Button
2231 Platform. exit ()& TZ3|4] ol Z A o|AS =S Tt

KX
=
KX
=

03 JavaFX &|o|oIR

Zscencol = thefst FEZO] L=, o]&& HiR|sk= Ao] Foloptaouolt) Hlojol-&
2Hdele WS 5 7ER)7E Qlek, shus Al =R 2Pshs T2 TR glojopyolil, thE &)
U= FXMLE 2Hdsh= A4 #lojokz-oltt,

D2 A ook

2273914 Yolofolgh At FER UL AESS thx|5h=

A& Wk, Al o olsat A
ASo] HEshe WA OB AES ajx), 2t 1%, oMIE A2 5

S W A} SR APl
o] WP Flofobs-o] HAISAI W S MRS, WE A1 A A A eol s o
Ao|uioh Beishd she A of k. e St F 7k dolobs: WAL shefehe At
g 4ogaka A ahsio stk Y gict,

O oAl 9o Sz 2 Holol e TR IR MO R 2R Sl HAES Qe 4
9\1]\11—:‘ TextField Z']_E%l']' ia-‘ﬂ */r\‘ E‘ Button AEE /_l 7 AppMain [E=mEE ™)
o 20 Uil HH|sle] Q7] whie] 2 ZAdeldz | [] | &=

HBoxE A5t
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»> AppMain. java

package sec03.exam01_programmatical layout;

1

2

3 import javafx.application.Application;

4 import javafx.stage.Stage;

5 import javafx.scene.layout.HBox;

6 import javafx.geometry.Insets;

7 import javafx.scene.control .TextField;

8 import javafx.scene.control .Button;

9 import javafx.scene.Scene;

10 import javafx.collections.Observablelist;

11

12 public class AppMain extends Application {

13 @verride

14 public void start(Stage primaryStage) throws Exception {

15 HBox hbox = new HBox(); //HBox ZiE[O|l “d4

16 hbox.setPadding(new Insets(10, 10, 10, 10)); //9f= ofEi &H

17 hbox.setSpacing(10); /IAEE| +8 2tA 43
18

19 TextField textField = new TextField(); //TextField HEZ M4
20 textField.setPrefWidth(200); //TextFielde| Z M3

21

22 Button button = new Button(); //Button ZEE M4

23 button.setText("&t2l"); //Button 22t &Y

24

25 ObservablelList list = hbox.getChildren(); //HBox2| ObservablelList 7|
26 list.add(textField); //TextField HEZ bz
27 list.add(button); //Button?| ZHEZ HfiZ|
28

29 Scene scene = new Scene(hbox); //8tHe| 2E ZH|O|H{Z2 HBox A|¥
30

31 primaryStage.setTitle("AppMain"); /19 2 AH=E 43

32 primaryStage.setScene(scene); /=R 2o St 4

33 primaryStage.show(); /1= 2 2o

34 }

35

36 public static void main(String[] args) {

37 launch(args);

38 }

39 }
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FXML &lojo}
FXML-2 XML 7]5He] uf=.¢] A& JavaFX off&g]A|o]A12] Ul glojol= Al ZE A £
A Hl22 sk B AlgSict, o] W2 Qh= o] Tandoid QS Fiuksl HIHL G ALSH
o], XMLE #loJop-S 24datar, oJHIE A W offZe|A|o|d 242 a2 2Hdgict,

|22 Yook Aolalr| wiio] el 1e ol&st tiate|H el Fo| Ha1, A &= & ook
W7 A A AN ST I Q Glo] FXML B9 =4ohH =22 Helslt)y, 1e]al glojoks-
o] H]sgh AHscene 5710 ZARG0] 7H5317| wiEe] i 717 TEAIE = Q)

the AAle 2234 ook ARshe o1 dlAlE FXML Flojokzo= Mgt Zloje},

FXML #|o]oRz-2 root.fxml TA = thaa} o] 2Hd e o=

» root.fxml

&xml version="1.0" encoding="UTF-8"?>
<?import javafx.scene.layout.HBox?>
&import javafx.geometry.Insets?>

Qimport javafx.scene.control 2>

<HBox xmlns:fx="http://javatx.com/fxml">

<padding)

<I-- HBox ZEo|{ el -->

- o o M7 -

Insets top="10" right="10" bottom="10" left="10" />

</padding>
<{spacing>10</spacing>

<children)
{TextField)

<prefWidth>200</prefWidth>

{/TextField)

<Button>
textHroli/text
</Button>
</children)
</HBox>

HEE?

AA HEE It -
TextField Mo
TextFieldel £ &% -

2to] 44 7)

Button #HEZ Ml ——>
Button =22} 8% >
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FE Hlo|Hel HBoxw (HBox) B2 AL, fx FAtel] gt vlyLao]2 Al
(xmlns:fx="http://javafx.com/fxml")¢] F7}=o] Q&= A& & 4

o] fxXXX) FEI] Bl H fxixxx="gt" FE| O] &4 AT 4
HBox Ad|o|Ho) 5012 TextField?} Buttone {children) 1] W&o =& 717} (TextField)
¢} (Button) Bi7LE AAH Z2 & = Utk {padding)-> g Hoh=t], 2 o|ofA] Sh5gitt,

chee Al 2] RES A4 el Zeioltt,

»> AppMain. java

1 package sec03.exam@2_fxml_layout;

2

3 import javafx.application.Application;

4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {
10 @verride

11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {
21 launch(args);

22 }

23 }

w1 ZEfAE start () HAZ A FXML glojok oS 931 AA%H Y-8 AAsls|jof s},
o]AL FXML 29olgtal 3t} oju] FXMLLoader?] load () HlAE7F AREEIC) load () H4&
TE= A3} QAAE A I QIT)
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3-8 4 load () HIAEE FXML glojobe mtl& 29sh= =0t

Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));

load ()9 wi7}gke FXML JJr 19] Q)& X7} 9= URL AAolch FXML o] vl S|
20} FASE wj7]A]of & -, getClass ()2 Wl S~ EFIS A A H2E o] &lA
getResource ()& FXML T+4-& 2o} URL Z1A|1E 92 = Qlch

-2 QIAEIA [oad () WAER FXML glojoke 3}dS 23H= I o]t}

FXMLLoader loader = new FXMLLoader(getClass().getResource("root.fxml"));
Parent root = (Parent)loader.load();

A2 E QAE2 load () W47} fEak BRI Parent EFISIE, A4 24 FXML 5]
oAl R B2 41918 Aol ulole), 9] lAlelA] FXML 5}2le] FE gt (HBox)o| B2 th
Sk 72| ehg) wigho] Ths i

HBox root = (HBox) FXMLLoader.load(getClass().getResource("root.fxml"));

FXML 1S 2434 Parent A4S Ak o|AS 714
EiRsl=s

chgt o] s AE A4

=3

oy

Scene scene = new Scene(root);

2|0joF of4h: mHSat Opxl

AESS 57] A ¥XI517] S ollo] 719 Box 02 Sofich, oo 3

maino] Gli=t], S5 Q1% o}l W}l AL i ofe ke,

jus)
o
=
oﬂ

paddmg‘q. U]—X

g2 Aglol 9] setPadding () HAES ARS|A AHsh= BHd, opd vpz g ol 2]
setMargin () HAEE ARgljof gitt, dlE E¢] Button®] HBoxol| Z§=]0] )& wf HBox|
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Al gE 5008 F= 23 Button®llA mHE 5008 = A2 Ut AiE dARE At
=
= HBox2| o Button2| Ol
HBox HBox
pNi=lS HBox hbox = new HBox(); Button button = new Button();
c hbox.setPadding(new Insets(50)); HBox.setMargin(button, new Insets(50));
<HBox> <Button>
EXML <padding) <HBox.margin)
i <Insets topRightBottomLeft="50"/> {Insets topRightBottomLeft="50"/>
{/padding) </HBox.margin)
</HBox> </Button>
b3} g2 A8-sk= Yx]of| Wt top, right, bottom, left® -},
ZiE|0|LHA ZiEjo|B
ZiEI0|LHAL —— .
top padding ._EIII [HAL al 1|. [H4B2|
y r|ght. 5 e rlght
=4 margin padding

opAl3 HLIZES Inse

top=

//top, right, bottom, leftE 25 SYst 3o

2

new Insets(double topRightBottomlLeft);

//top, right, bottom, leftS Ct2 Zfez M «
new Insets(double top, double right, double bottom, double left)
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2 dAIE B 14~1781R1& HBox9] ¢t (a1 app. (=l ERESH| (57 app (=l ERESS

Z oY) Jig o2 top left:= 50, right@}
bottom- 1022 A43Ic), Z12]a1 20~2324<1
Button®] 8P ofdl] upx 02 topT} right
= 10, bottom¥} lefti= 50202 A4} ot

me 20w Aelslea 27k e B,

rlo

HBox Padding Button Margin

»> AppMain. java

1 package sec03.exam03_margin_padding;

2

3 import javafx.application.Application;

4 import javafx.geometry.Insets;

5 import javafx.scene.Scene;

6 import javafx.scene.control Button;

7 import javafx.scene.layout.HBox;

8 import javafx.stage.Stage;

9

10 public class AppMain extends Application {

" @0verride

12 public void start(Stage primaryStage) throws Exception {
13 /e =23

14 /+HBox hbox = new HBox();

15 hbox.setPadding(new Insets(50, 10, 10, 50));
16 Button button = new Button();

17 button.setPrefSize(100, 100);*/

18

19 //ope1 4

20 HBox hbox = new HBox();

21 Button button = new Button();

22 button.setPrefSize(100, 100);

23 HBox.setMargin(button, new Insets(10, 10, 50, 50));
24

25 hbox.getChildren().add(button);

26

27 Scene scene = new Scene(hbox);

28

29 primaryStage.setTitle("AppMain");
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30 primaryStage.setScene(scene);

31 primaryStage.show();
32 }
33

34 public static void main(String[] args) {

35 launch(args);
36 }
37 }

FXML EH22} XjHt 2= 0fE

FXMLZE A% g A F=2 H3lkE]of

AAE7] wiZof Aup =) vy A7 EAR.

o] uj AT & o35l JavaFX APl EFHES Zxal|A] FXML Bl 1S5 44 2443 4= 9t
el 2 A glojole- 2pH} FEQ} FXML glo]oks- Bl 12 njsgA|7] #o|t},

Z2THX 20[0FR Xt 2=

HBox hbox = new HBox();
hbox.setPadding(new Insets(10,10,10,10));
hbox.setSpacing(10);

FXML 2[0[0F2 Ei1

<HBox xmlns:fx="http://javafx.com/fxml">
<padding)
<Insets top="10" right="10"
bottom="10" left="10"/>

</padding)>
<{spacing>10</spacing>
</HBox>
TextField textField = new TextField(); {TextField>
textField.setPrefWidth(200); <prefWidth)200</prefWidthy
{/TextField)
Button button = new Button(); <Button >
button.setText("&Hl"); {textHERIK/text)
</Button)
ObservablelList list = hbox.getChildren(); | <children)

list.add(textField);
list.add(button);

{TextField).. </TextField)
Button >...</Button)
</children)

FXMLE XML 7]3e] vk Qlojo]7] wfio] XML 24 721 2 4174 2Haof glet. FXML
B8 F 997 Hrks At seoh oh Rl FXML 44 7218 olaishe FXMLE #he] o)
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% olek, 13 FXML 2P 782 ApAIs] Al ]2 5k

7| x| M

AR =0 97| 2] A1} wig B FXML Bl (Pimport?)oltt, S22 ShE importdh=
T} -0 w7 %] 9] BmE FEAS importsh= WS ohaat )

Xt 2= FXML Ef2
import javafx.scene.layout.HBox; &import javafx.scene.layout.HBox?>
import javafx.scene.control.x; &import javafx.scene.control .*?>

?import?) B71E 2ok 1A= A qlek XML A gj2Ql (?xml version="1.0"
encoding="UTF-8"?)) I} £E 7g|o| g1 Alojo]c},

<xml version="1.0" encoding="UTF-8"?>

¢import javafx.scene.layout.HBox?>
&import javafx.scene.control .*?>

(EEZE0|H xmlns:fx="http://javafx.com/fxml" >

JFEUE0IHD

FXML j719] 0] 5-2 8lLte] JavaFX API S22 o5} mig=7] wzof sfigt 2227} ZAst
= 97|AE BE=A] Pimport?) B2 Adsfjof sttt 23%] ¢Fom FXMLS 298 o not a
valid type°lgt= HIA1R€} &7 javafx fxml . LoadException©] EAYITE,

Ef=2 A

FXML B} 25= (&) Atolefl i1 o5& 2dRt ZI90El, RE=A] A)2F el 17) Q1o & B 9

of sk}, 12| ¢FO W javax.xml.stream. XMLStreamException ¢|2]7} BHAYSITE

Ef0IE> - /EH0IES
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AR e 9L B BT Atolofli= BT Wi-go] ==t B L W8] gl ol thaat o] A
2L g7 Eof| /)& Eolal £ 1S e 4= it

<Ef015/>
1 o] 2L JavaFXQ SaAo| AL Setterd] WAE=ETo] & 4= It} the- o)A Button A

Egg Aot RE2 4T

20 FXML B 12 2Pt 218 vlas = 447 ofsi7} 2 Zlol,

Xt 2= FXML

Button button = new Button(); <Button>

button.setText("&l"); {textHErel/text)
</Button>

Mo

2 A
= ——

o
FXML B that 22
A Aok gy, T19iA] o

<Ej01E

AN
&

oz
I

(N

O

AN
v e

MO Setter HAEHO| =4, HE Setter/| AREE

O
BAT

242 714 2= otk &7k

=7 s ZoheE (") Be 22 ()2 He

™ javax.xml.stream XMLStreamException ¢j|£]7} 2}

Y= EZ>> - CEa01E

2~ 0]l A
-’—)\J\l_.

AL oL 7|2

B} (boolean,

byte, short, char, int, long, float, double)?] #t& AE3I7, String (FAME )& A& sl

Setter?t & <= it} A&

£9°] Button®] 225 AT 0 setText () WAES AMS-SR=d, wi7h

glol Bxtdo| B2 thaat o] text 4402 A4 4= ek

PN =] 1=

Button button
button.setText("&Hl"

new Button();

FXML (Setter EHT) FXML (Setter £4)

<Button > Button text="=l"/>
CtextHetel/text

</Button>
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24 Mot

Mt | I S

=

Setter M|Z~E7} 7]+ BFIY} String BFo] obd v B A1 E mi7igE o= 2t S 2
2 23 o gLz, B 1= Asfiok jit, ol mizigke] AAE Bl i® A sk WS dobH A},

0 Tt Po] FeAFOR 1B A new FAR 71 AYAE S 4
A7F AT,

<ElA>

ke ALl w747} Q) 7o @NamedArg (javafx. beans.NamedArg) 1=
o]Ho] A-gw o] JlrhH LAdrgolut A4 BTz A/dek 4= Sl

+>

@ a4="g ELES

<OH7HEA DG/ O EH 4>
N

o|Z 50 HBox 2| WS A4 uf setPadding (Insets value) WAES ARS-31=1], Insets+
715 AAGZ7E @1aL Insets (double topRightBottomLeft) F+= Insets (double top, double
right, double bottom, double left)TF It} o] Z-$- Insets HAE FXMLZ Aldshd of22}
2t

ML ZE FXML
HBox hbox = new HBox(); <HBox>
hbox.setPadding(new Insets(10,10,10,10)); <padding>

<Insets top="10" right="10"
bottom="10" left="10"/>
</padding>
</HBox>
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2) (2A fx:value="a"/)

Z27F valueOf (String) HIAEE AlFiA RS Adsh= 497t sk dlE 5ol String,
Integer, Double, Boolean Z#A= valueOf (String )& S&314 ZAIE gttt o] 7
Ch2t 2] FXML Bi-1E A4S 4= itk

B~ fx:value= "gt" »

dl& E9] String, Integer, Double, Boolean A& FXMLE AAshd or22F At

PN =] 1= FXML

String.valueOf("Hello, World"); String fx:value="Hello, World:!"/>
Integer.valueOf("1"); {Integer fx:value="1"/>
Double.valueOf("1.0"); Double fx:value="1.0"/>
Boolean.valueOf("false"); <Boolean fx:value="false"/>

3) (22 A fx:constant="&%"/)

SEfjao] Fold AdrghS dal 4SS 79oll= thaat o] FXML B L& 2 4= qict,
E2liA fx:constant= "AL" />

o|& £9¢] Double MAX VALUE A57FS Button AEZ9] maxWidth 447302 A
% ohF} o] FXMLE 41918 4 ‘E}.

ox,
e
o

N =] 1= FXML
Button button = new Button(); Button>
button.setMaxWidth( <maxWidth)
Double MAX_VALUE <Double fx:constant="MAX_VALUE"/>
): </maxHeight>
</Button>
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4) (2HA fx:factory="HZHAC")

ojH S AL new HARE A S AT 4=

t}, o] 49 ok} Zo] FXML Bl 1E 213

Ee2jA fx:factory= "ZHH0|AE">

A W AERE ARE Qofof S A5

32

S E9] ComboBox? setltems (ObservableList{T) value) H4AE= ObservableList ¢!
E#jo]A9] & MAE mi7iZEeE 71A]=H|, Observablelist ++& ZiA+= FXCollections®] &
Z M| A~=9] observableArrayList (E. .. items) WAER A2 4= Qlct, a4 thea} o] FXML

< 2dslioF gt

Xt 2=

ComboBox combo = new ComboBox();
combo.setItems(

FXCollections. observableArraylist(
"SI, "HISIH"

FXML

<ComboBox>
items)
<FXCollections fx:factory="observ
ableArraylList"y
String fx:value="374"/>
String fx:value="HIZ2"/>
{/FXCollections)
/items>
</ComboBox>

Scene Builder AF2

A7) FXML B8 ZAJsHe e Shasixieh, dlojolso] Bajalass ge 2 2by
ek AL FE Alolt), 018014 AA/F Scene BuilderS o}8a)4 Ee & =8 4oz

S-S YIS A0 2 FXML ho] YA EEE uf$- #esic}

AAIRZ JavaFX ofEe|Alold 7 AA| glojoks: A4S Scene Builder® WHEA] 218a}aL,
rgt 4 A4S FXML B2 A3 Adsh= Zlo] YrbHoltt, th3-2 Scene BuilderollAl
FXML #lojoks-2 AMJshs Mg HolErt,
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File Edit View Insert Modify Arrange Preview Window  Help
Library Q o~ | [] pane ) I3 imageview Inspector Q o-
> Containers v Properties - ImageView
v Controls i
Specific
Bl PasswordField JavaFX Scene Builder
=3 ProgressBar 2 Image @[\ \Public\Picture [ .|
() Progressindicator [ Checkiox [ Checktox g . i Preserve Ratio ||
(® RadioButton H | St ™
3 ScroliBar (horizontal)
B Scrollgar (vertical) oo
~— Separator (horizontal) s m
I i Menu Opatity 1 O8N |
- Node Orientation | LEFT.TORICHT = |
- Shapes Visible &
L Charts Focus Travers... ||
o 3 cursor [ ineried erauy  ~ |
Document b e —
= =
i ImageView Hmm J2Lxcs
B ToggleButton 2! |U - Layout - ImageView
L4 Controller > Code : ImageView

olZY 204 JavaFX Scene Builders A3sk™ WA FXML 3192 A/dslof g}, Package
Explorer HollA] sec03.exam04_scene_builder T7|A& AAge}aL, nfgs 0 2% HES

23t & [New] — [Other] — [JavaFX]2 £9{7} [New FXML Document|E A&43}C},

] New - e

Select a wizard p—
Wizards:
[type filter text
[ (= Java Emitter Templates -
4 = JavaFxX
@ JavaFX Html Template
[E] JavaFX Library Project El

[23} JavaFX Product Configuration
[ JavaFX Project

«#| New FXGraph

| |4> | Mew FXML Document |

1 (7= Classes

@ [ <Back |fggNesien ][  Finish | [uCanceli)

=

FXML File H8H32o14 Name 9J2iiol 443 51232 923kt Root Elemento] T 718
olu7} B Fe4S Heigt ¥ [Finish] ¥ES 25hd FXML 5}2lo] A4,
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a2 ] hed

FXML File N
Ay An FXML file should start with an uppercase ol
Source folder thisisjava_appendix_javafu/src Browse ..
Package sec03.exam04_scene_builder Browse ...
Mame roof]

Root Element HBox - javafx.scenelayout ~ | | Browse ..

Dynamic Root (ficroet) (J

® < Back Next > Cancel

the-& Root ElementE HBoxE A 815} AJAJSH FXML Y 8-S Hoj&r)

&xml version="1.0" encoding="UTF-8"?>

&import javafx.scene.layout.HBox?>

xmins fx="http //javafx.com/fxml/1"2 i
| Zl0f2I0)E AIRIS, 12 FXML HXS =5t |

<HBox xmlns:fx="http://javafx.com/fxml">
<l1-- TODO Add Nodes -->
<{/HBox>

AYAE FXML 2HY-& Scene Builder® Hs12H o]Z% A Package Expolorer Ho4] FXML
oS Aeelal npg-A @ 22 HES S5 S [Open with SceneBuilder|E AT8istA Ht,
Scene Builder 9] ¢1%o] 9J:= [Containers|®} [Controls] Wiyl Al Yok &5 =81
3l S HARRl Aol =5A171H w217} e, vix]E dElojuel HEESS] £/42 3k &

ol )= [Properties]®} [Layout] #]FrollA A4 4= Qi
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gofoks: T2le]

04 JavaFX Zig|o|L

goloRE A w MEESS 4 viA D ¢ = Tofs= Sl A7) ZH|olu o, javafx,

Feh A ol A [File] —

File Edit View Insert Modify Arrange Preview Window Help
Library Q o | [0 Heox ) ) Button: &2l Inspector Q o
L (ol i Properties - Button
v Controls
Tt
Button sa. ] ext
CheckBox Y Text Lo EH
P o T -
(haiccBar Sae, Fot o | Sestem 12px -
: -] , -
[E] ColorPicker * Text Eaf I BLACK =
@] ComboBox 4F
—= i Wap Text
DatePicker (FX8) . ’_|
Text Ali - = EIEE=
[%5] HTM Editor e :
L Cluen Text Overrun ELLIPSIS =
= D Ellissiz String
» Mizcellansous
= Fr— Underling
E Charts Line Spacing 0
» 3D
Specific
Document o
= r—— Defauit Button
=) [ HBox Cancel Button
[T TextField Graphic
Button 242l
L Lavout ° Button
s Controller L2 Code - Button

[SavelE AgallA] FXML 72 #7glict,

thefeh Aol SdiaEo] EARIT HulAZt Paneo® U= 2
Sz B FE|ofue]aL, 11 o]9jef Hbox, Vbox7} 3l

scene layout 3j7]Z]oj=

Zieflo]L Ay

AnchorPane ZIEES FHE 0|85HA] HHX[SH= 2l0/0tR

BorderPane 2|, ofzfl, 2%, 2% FU0| ZEES HiX[ok= 2i[0[0IR
FlowPane o2 ixlotz| Z7H0| £E5IH M=2 ofl tiXIsH= 2ilojotR
GridPane J2[=2 HiX[otE| Mol 3717+ 1EA0|X| 42 2flo[okR
StackPane ZEES BA Hiklsk= 2llojorz

TilePane J2|=2 Hixlstz] T™E Mo| 37|E 2= 2{0/0kR

HBox $HOZ HiX[sh= 200k

VBox $EO0Z HiX[shk= 20/0tR
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AnchorPane ZiH|0]|L{

AnchorPane AHo|H+= A&

o]&3lod AnchorPane] AT (0, 0)S 7[R0 & HEZS uj

A7he, AEE 2 A (layoutX, layoutY) gk Haketl, (0, 0) 225 E Holzl AZlE

oJulgic}.
©, 0)
30 (ayouty) AnchorPane
50
(layoutX) | (50, 30)
ZEE

AnchorPaneoAl AR = Sl =8 A4S Tt 2ok
B & £ Y g
prefWidth =243 AnchorPane
prefHeight =0|E &% AnchorPane
layoutX ZHEEO| X ZtH ZEE
layoutY ZEEQ|Y 27 ZEE
{children) ZEES met AnchorPane

AnchorPane 78|04+ JavaFX Scene Builders AR-34] tjAlelsk= 7

2 3olgii] AESLS ==A1Z 4= 9)

fre dEsfor sb7| whel| v

=4
kS dAl= AnchorPane FE Z1g|o

» root.fxml

7) wjole}, Z2a] Holoks e A

dsict,

1 &xml version="1.0" encoding="UTF-8"?>

3 Qimport javafx.scene.layout.*?>

JUE ARBiA 2728 Flojokg tAIRH A

20| Fr}, 0 7]
A 2T

20|t
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4 &import javafx.scene.control .*?>

6 <AnchorPane xmlns:fx="http://javafx.com/fxml" prefHeight="150.0"
prefWidth="300.0" >

7 <children>

8 <Label layoutX="42.0" layoutY="28.0" text="ofo/C[" />
9 <Label layoutX="42.0" layoutY="66.0" text="IfASJ=" />
10 (TextField layoutX="120.0" layoutY="24.0" />

11 <PasswordField layoutX="120.0" layoutY="62.0" />

12 <Button layoutX="97.0" layoutY="106.0" text="21°/" />
13 <Button layoutX="164.0" layoutY="106.0" text="2=" />
14 </children)

15 </AnchorPane)

[0 AppMain Lo

e

AnchorPane?] 22812 Z1EE-L (children) E|19] &0 =2 ZAJHT}t AnchorPanes ARE-3]
A AEES HRE ujX|stH A o] AU sold 45 UEESQ] A7 doutA] b=t
w2bA AnchorPane & & HiA| S 7-9olli= Y% Ao 27|15 WA 4= Y= primaryStage.
setResizable (false ) 15 F7F8k= o] Ft,

»> AppMain. java

package sec04.exam@1_anchorpane;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;
import javafx.scene.Parent;

u B~ W N =
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6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

(K public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 primaryStage.setResizable(false);

19 }

20

21 public static void main(String[] args) {

22 launch(args);

23 }

24 }

HBox2t VBox ZiH|0|L]

HBox?} VBox 4383} 4402 AEES Hjx|sks Arlolio]t}, HBox9h VBox= A14] A
E20] 57]8 AzASHEY, HBoxs AESC] %ol Shsla, AES] 22 §X|7t} VBox

© AEES &2 2slal AEES ole wAlRt

o, 3271 240) 7Fsd AEET Ak FEEH, 71 Button?] 9= 7] 240 HA| gkt

o]f+= maxWidth€} maxHeight7} —1.0& 77| wjZolt}, 7] 24o] 7F53l=es olfH
k33 Zro] maxWidthet maxHeight2 H7d8HH Ho},

M

<Button text="button">
maxWidthXDouble fx:constant="MAX_VALUE"/>X/maxWidth>
<maxHeightXDouble fx:constant="MAX_VALUE"/X/maxHeight>
{/Button)

03-Java Ul — JavaFX 279



HBoxO|A HAEES] #ol& sl 414 Aty fillHeight 4795 false® 5P =il
VBoxol|A AEZQ] &5 skatslal 417 o fillWidth $442 false2 A4 %o}l HBox
o VBoxollA] A 4 Gl S0 A5E the ) e,
BT £ a2 HE
prefwidth E2 4% HBox, VBox
prefHeight =0|E &% HBox, VBox
alignment ZEEQ| HEs MY HBox, VBox
spacing ZEEQ| 7tig MH HBox, VBox
fillWidth HEES| E 2 o A VBox
filHeight ZEE9| =0| S5 o & HBox
(children) ZEEZ2 HEt HBox, VBox
(HBox.hgrow)
{Priority fx:constant="ALWAYS'/) HBox2| &2 & =2 ZEE
{/HBox.hgrow)
(VBox.vgrow)
{Priority fx:constant="ALWAYS'/) VBox2| g2 =0I1E 2 ZEE
{VBox.vgrow)

o2 A= VBox & ImageView ZEZI HBox ZHo|HE =
5 49 HES o= wiXFt [

S 48R0

» root.fxml

O 00 N O Ul H W N =
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=] HE2 HBox 9] &

<xml version="1.0" encoding="UTF-8"?>

<&import javafx.geometry.*?>
<&import javafx.scene.image.x?>
<import javafx.scene.layout.*?>
&import javafx.scene.control .x?>
&import java.lang.x?>

VBox xmlns:fx="http://javafx.com/fxml"y

ViKX=
_1

_:‘.’;.é_

v z]8}a, HBox 2tofl=
A-=5 HBox 2 hgrow



10 <padding)

11 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
12 </padding>
13

14 <children) b o e }

15 {ImageView fitWidth="200" ipreserveRatio="true" >. w02 AN
16 <image> e i
17 <Image iurl="eimages/javafx.jpg":/>
18 </image> . 55l 2= 7|=o2
19 </ImageView) foosnesesssenenisaenensenenn e AT 722 Ml XY
21 <HBox alignment="CENTER" spacing="20.0"
22 <children) QEX LS T7IS HE
23 <Button text="0/&" /> g 0l 25 MO N |
24 <Button text="Ct=2"> .
25 <HBox.hgrowXPriority fx:constant="ALWAYS"/>}/HBox.hgrow)
26 <maxWidthxDouble fx:constant="MAX_VALUE"/>X/maxWidth>
27 </Button)
28 </children) ]
29 <VBox.margin) S| el 28
30 dnsets top=*10.0* /> T
31 </VBox.margin)
32 </HBoX>
33 </children>
34 </NBox>

(ELAE o ==t ]

& |

-

= JavaFx

[ e
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»> AppMain. java

1 package sec04.exam02_hbox_vbox;

2

3 import javafx.application.Application;

4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Scene;

6 import javafx.scene.layout.VBox;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {
10 @verride

11 public void start(Stage primaryStage) throws Exception {
12 VBox root = (VBox)FXMLLoader.load(

13 getClass().getResource("root.fxml")
14 )E

15 Scene scene = new Scene(root);

16

17 primaryStage.setTitle("AppMain");

18 primaryStage.setScene(scene);

19 primaryStage.show();

20 }

21

22 public static void main(String[] args) {
23 launch(args);

24 }

25 }

BorderPane ZiH|0|

BorderPane top, bottom, left, right,

top

center Ao AEES vjx|sh= Agojo|rt,
ZAEET vjR]sh= o] ofye} ok ZHolH
Hj|ek 4= Q17| wiRof thekslt #lojor-S v

left

center

right

bottom

o Wl 4= 9lt}, Folat A& 7} Alofli= shpel
1=

EE E= Aelolunt vix[gt 4= ik,
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the2 BorderPaneoll A ARG 4= Q= BT B &/d5olth

EiT 2 &M Ay HE

prefWidth =2 4 BorderPane

prefHeight =0|E &% BorderPane

opy topo| x| HESS =t BorderPane

{bottom) bottoma| HiX|E ZHEES et BorderPane

{right) rightoll tiXIE HEES =8t BorderPane

{lefty leftoll tiX|2 HESS =t BorderPane

{center) centerOi HiX|E HESS 2t BorderPane
BorderPane®] £42 top, bottom, left, righto]] ZIEES viA|51A] 22 centerd] viA|E

ZIEEo] top, bottom, left, right7}A] SE T},

22 BorderPane?| top®l] ToolBarg HiA|5}L centerof=

BorderPane2 Hljx| gk Ao|c},

» root.fxml

10
11
12
13
14
15
16
17

&xml version="1.0" encoding="UTF-8"?>

&import javafx.scene.layout.*?>
&import javafx.scene.control .*?>

TextAreaZ, bottomol|= THA]

<BorderPane xmlns:fx="http://javafx.com/fxml" prefHeight="200.0"

prefWidth="300.0" >
<topy
<ToolBar)
items)
<Button text="Button" />
<Button text="Button" />
</items)
</ToolBar>
| ccenter> |
<TextArea/>
</center>
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18 <bottomy

19 <BorderPane>

20 | ccenter> |

21 | TextFieldsy | o

22 {/center> ‘

23 Cqighty

24 <Button text="Button"/>
25 </right>

26 </BorderPane)>

27 </bottom>

28 </BorderPane)

f B AppMain @M
suon

Button

»> AppMain. java

package sec04.exam03_borderpane;

1

2

3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @dverride
1 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
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13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {
21 launch(args);

22 }

23 }

FlowPane Zig|0]|Lq

FlowPane 02 HAEES vijx|she F7to] FE5ohH A2 o vix|sk= Zeololct,

FlowPane

th22 FlowPaneollA] AREEE = Qli= B 719} £40 501t
B 2 &4 A3 g
prefWidth E2 43 FlowPane
prefHeight =012 MY FlowPane
hgap ZEEQ| £ 7142 MH FlowPane
vgap ZHEEQ| £ 7142 AH FlowPane
{children) EES m=5l FlowPane

o o|Al= FlowPane o] Holl oJAl 7H2] Buttong #iAI2E ZQ1d],
2 7HA& 7] $18ll hgapdt vgap= 1022 4313,

I

2] 5 13t
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»> root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 &import javafx.scene.layout .*?>

4 <import javafx.geometry.*?>

5 import javafx.scene.control 2>

6

7 <FlowPane xmlns:fx="http://javafx.com/fxml"

8 prefllidth="300.0" prefHeight="70.0" | hgap="10.0" vgap="10.0" | >
9 addingy
10 Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
11 </padding>

12

13 <children>

14 <Button text="Button" />

15 Button text="Button" />

16 <Button text="Button" />

17 <Button text="Button" />

18 <Button text="Button" />

19 <Button text="Button" />

20 ¢/children)

21 </FlowPane)>

B AppMain E@M
Button Button Button

Button Button

»> AppMain. java
package sec04.exam@4_flowpane;
import javafx.application.Application;

import javafx.fxml.FXMLLoader;
import javafx.scene.Parent;

u A w N =
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6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

(K public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {

21 launch(args);

22 }

23 }

FlowPane& & olsfsled fee- A& StV & B s, e85 sixd 3700 75

oA folle A= 3ol AEZC] A=

TilePane ZiE|O|L]

TilePane 122 AEZS ujx|skE] A4 Al (E}Y) 37|15 2= Aglo]yo|t}, FlowPane

=
3} R R 0 B AESS W3 F7ko] REshE A2 do] AESS vhxlale

TilePane

o TilePaneol| A AREEE = Qli= B 719F £/ 50,
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Bl Y £ b A=

prefwidth 2249 TilePane
prefHeight =012 MY TilePane
prefTileWidth ElYo| Z2 AY TilePane
prefTileHeight EfUo| =015 &Y TilePane
(children) ZEEg Tt TilePane

-2 o8 7l19] ImageViewE TilePaneol Bi2|gt efA|olch, Ale] 2715 100 10022 A4
317] 43l prefTileHeight="100" prefTileWidth="100"2= Z|Ac},

»> root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 <&import javafx.scene.layout.*?>

4 <&import javafx.scene.image.x?>

5

6 <{TilePane xmlns:fx="http://javafx.com/fxml" preleleHelght=1@0
 prefTileWidth="100" >

7 hildreny

8 <ImageView>

9 <imageXImage url=@1mages/fru1t1J Dg /X/image>

10 ¢ImageViews

11 <ImageView)

12 <imageXImage url="eimages/fruit2.jpg" />/image>

13 </ImageView)

14 <ImageView)

15 <imageXImage url="eimages/fruit3.jpg" />/image)>

16 </ImageView)

17 <ImageView)

18 <imageXImage url="eimages/fruit4.jpg" /X/image)

19 </ImageView)

20 <ImageView)

21 <imageXImage url="eimages/fruits.jpg" /X/image)

22 </ImageView)

23 </children)

24 </TilePane)
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( [ AppMain [E=RE=R)

L

»> AppMain. java

package sec04.exam05_tilepane;

1

2

3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @Override

11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {

21 launch(args);

22 }

23 }
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GridPane Zig|0|]

GridPane 2 12|=2 2SS WAIeks] Ao 2717k mg ol b 549l Zieelo]
3ol H55t] R okt YeE SRS WS ) il G831 g 4 YUk 2 AESL
Aplo] w1 & QlElaot A AYAS HAOR A, B ] S WL AN 4T

% Qi

v Hierarchy
& @ GridPane (2 x 3)
Label (0. 0) OHOIC
[ TextField (1, 0)
Label (0. 1) I 2£2E
[ TextField (1, 1)
=) [ HBox (0, 2)
Button 272!
Button |-

o2& GridPane©] A& 7153t 44 50|}

BT S £ A =
prefWidth E2 43 GridPane
prefHeight =012 &Y GridPane
hgap 2T 7IEE 718 MY GridPane
vgap SR ZHEE 7S HF GridPane
{children) ZEES =&l GridPane
GridPane.rowlndex ZEE0| 2IXlok= & QIHIAS MF HEE
GridPane.columnindex ZIES0| Yx[ol= ZE QHIAE AF ZHEE
GridPane.rowSpan ol Het = A ZEE
GridPane.columnSpan ZH et 2 Ay ZEE
GridPane.hgrow SHHIZZHARIIE A ZEE
GridPane.vgrow SR HI ZZHAR7IE A ZEE
GridPane.halignment ZESQ| £ FHS MY fal==
GridPane.valignment ZEEQ| 2| FHES MY ZEE

o8 2791 3PS GridPane &2 HiR|EF Aot
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» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>
2
3 &import javafx.scene.layout.*?>
4 &import javafx.geometry.*?>
5 Qimport javafx.scene.control.*?>
6
7 <GridPane xmlns:fx="http://javafx.com/fxml"
8 prefWidth="300.0" hgap="10.0" vgap="10.0" >
9 <padding>
10 <Insets topRightBottomLeft="10.0"/>
1N </padding>
12 <children>
13 <Label text= OfOIE/
14
15
16
17
18
19
20
21
22
23 allgnment— CENTER spac1ng— 2@.0 >
24 <children>
25 <Button text="2I9I" />
26 Button text="ZL" />
27 </children>
28 </HBox>
29 </children)>
30 </GridPane)
7 AppMain @M
olic ]
T ET]=
(238 [#z]
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»> AppMain. java

1 package sec04.exam06_gridpane;

2

3 import javafx.application.Application;

4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {
10 @0verride

11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {
21 launch(args);

22 }

23 }

StackPane ZiE|0]L
StackPane2 AEES AA vjx]sk= golyo|tt, &3] 71= flojokolzfal dl=d|, 181} &
o] =7k A 9 Y FESE WA 4 9k, Tk 9lo] Q= AEZo] Frgolatu Woj 9)

© HEE0] g4 HolA Hrt,

StackPane

w
m
fu

r
|
Il

.I

U

= Zieo4

r
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che-2 5 7o ImageView StackPanee] ZAES WX|g elAlolc}, sigt ofn 2l 7ol n
ARGt olm| A Seh S AT Sl Faoleh Algalu Faek Aol shte] oA

Holx|k, a2 AA .

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 &import javafx.scene.layout.x?>

4 &import javafx.scene.image.*?>

5

6 {StackPane xmlns:fx="http://javaftx.com/fxml">

7 <children>

8 <ImageView | fitWidth="500" fitHeight="300" | >

° cnase - Jfzbie} My Eg0] |
10 <Image url="eimages/snow.jpg" /> s 8 202 ggc“_
1 </image> . i
12 </ImageView)

13 <ImageView | preserveRatio="true"i>

14 <image) oo EEyTE———
15 <Image url=‘"eimages/duke.gif" /> S d
16 </image>

17 </ImageView)

18 </children)

19 </StackPane)

{17 AppMain E‘@E
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»> AppMain. java

1 package sec04.exam07_stackpane;

2

3 import javafx.application.Application;

4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {
10 @0verride

11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {
21 launch(args);

22 }

23 }

05 JavaFX O[HIE x{2|
UL shzellolihe Ahgxie} ot 8ot TS Aleich AM8A7E UL AEES Mg of

M=o} dbst, ZR e oMIES Xsh] Sl ES Aasic

O[HIE 2HZ=2

JavaFX+ o[HIE
g wrAlol=t

Belsh] 918 Sl gpecsion At ALgILE, 9]
Eg0] 23] HeJshA et oIE Aol ol

rﬁ

m}m f””:
2,

Rl

o

=

(m

N

.

mﬂ:

ok

ol

ol

P

S O
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d|E E0] AMEAP} Button=S 238314 ActionEvent”}F 281, Button®l] 525 EventHandler
7} ActionEventZ 2|3t}

[E— - (o]

O[HIE SHE]

O[HIE 4HH HEE ® ActionEvent (EventHandler)
(Button) O[HIE EHAY
OMIE X2| olas
Al
- public void handle(-) {
@ OHIE xf2| Zut
< l@omzﬂa
1. Bl=R E7]
2. ZEE L8 HZ }
3. CIO|Y=2T =27

EventHandler= AEZo|A| o[HlE7} ¥AIEPA #FA19] handle () HAE=E A3JA]71c) handle ()

HAEo= e 7], FAESE Y8 WA, to|d2 T H97| 59 =5 2T 4= it
EventHandler= AU|=] Ef¢lo]7] o] B}Y] alepn|el= IA1H oJHlES] Eljlo] |}, A& &
o] ActionEventE #&|sh= S8+ EventHandler{ActionEvent)”7} &1, MouseEvent=
Z2|oh= AlE8+= EventHandler{MouseEvent)7} Et},

e

EventHandler’} AEZ A 22 o[HIEE H2|sleiH HA] AEEC] EventHandlers 55
gfjof gt} AEEL WA E= ol Eof wlebA] EventHandlerg 5-53k= tefsh HlAE7} Q=

g, o] HAEEL setOnXXX () © T 9tk XXX HE oHIE o|=3} Zola)}.

H 71%] o& E0]HA} ButtonS 228 uj EHEH= ActionEventS #2|5}= EventHandler

{ActionEvent)S SE35}H &} ZHo] setOnAction () HAES ARE3ITH

Button button = new Button();
button.setOnAction(new EventHandler<ActionEvent>() {
@verride
public void handle(ActionEvent event) { - }
};

TableView 2] 342 Z2I5} f] EHA¥5E= MouseEventE #2|dl= EventHandler{MouseEvent)
£ 52351 H & Zo] setOnMouseClicked () HAEES AF83IT}
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TableView tableView = new TableView();
tableView.setOnMouseClicked(new EventHandler<MouseEvent>() {

@dverride
public void handle(MouseEvent event) { - }
b

Y psueeo] 92 Atk @7](x) HES 2TE 1 TSk WindowEvents A&|sh=
e

= el
EventHandler{WindowEvent)& 5Z3lH tf21} 9] setOnCloseRequest () HAEE

ARgT,

stage.setOnCloseRequest(new EventHandlerdlindowEvent>() {

@verride
public void handle(WindowEvent event) { - }

g

Mo
K

EventHandler:= 3Pte] HAES 7P 4] QlEjgjo]Ao|ug ghrpale: o] 851 K} &

E 2 EventHandlerE 523 4= it

button.setOnAction( event->{ - } );
tableView.setOnMouseClicked( event->{ - } );
stage.setOnCloseRequest( event->{ - } );

hS-2 2 T3A Flojohg AHAJslal BIES] ActionEventE A 2|$t Aot A HA| HEL 2]

A EventHandler ZA41S A4S & 529001, T+ WA HES P2 0] 834 EventHandler

RS [l

2 5=}

»> AppMain, java

package sec05.exam@1_event_handler;

import javafx.event.ActionEvent;

1

2

3 import javafx.application.Application;
4

5 import javafx.event.EventHandler;

296 Appendix



0 N o

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

29
30
31
32
33
34
35
36
37
38
39
40
4
42
43

import javafx.geometry.Pos;

import javafx.scene.Scene;

import javafx.scene.control Button;
import javafx.scene.layout.HBox;
import javafx.stage.Stage;

public class AppMain extends Application {
@0verride

public void start(Stage primaryStage) throws Exception {

HBox root = new HBox();
root.setPrefSize(200, 50);
root.setAlignment(Pos.CENTER);
root.setSpacing(20);

Button btn1 = new Button("HE1");

! btn1.setOnAction(new EventHandler<ActionEvent>() {

‘ @verride

public void handle(ActionEvent event) {
System.out println("HE1 S2al");

root.getChildren().addAll(btn1, btn2);
Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");
primaryStage.setScene(scene);

| primaryStage.setOnCloseRequest(event -> System.out.println("Z£z 22l")); |

primaryStage.show();

public static void main(String[] args) {
launch(args);
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FXML ZHE=2

273 Yojobe Yojoby: TG} oWlE X2 IES W Aup mE Aol o
E7} BRI §A R4 B0l A, Tixloluiel Feiaik ks AE 414 gkt FXML #
oloh-2 FXML Thele Mz o] HE S e 2|4 o[ I=S Hejet 4= 9)7] o] FXML
Hlojobeat oWlE Xje| TS S5 Held 4= ol

1) fx:controller &1} ZHEEZ] WA

FXML 39 2 E 104 fx:.controller £4 02 HAEET
= oHIEE HEEY7} At

A3t UL =B wAlst

mlm
Oll

<$E9JE|0|H xmlns:fx="http://javafx. com/fxml

ELSLE[EN

HES?= vkt 2ol Initializable IEHO|AE AR S92 2H4JshH e,

public class RootController implements Initializable {

@dverride

public void initialize(URL location, ResourceBundle resources) { }
}

initialize () MlaEw AESD AA7F ST YA SEE=H|, 72 Ul AESS 27|38}, oHl

E WEe 55, 44 9 5o esh et

2) fxiid £t @FXML ZEE FY
HEE = oMIE WSE 53] fl8f, 18l o[HlE A2 A] FXML o] £k ol
1 AE 20| Fx7} asith o2 9aA] FXML ate] 23kE AESEL fxiid $42 7H4 I

27} Qe
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» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 &import javafx.scene.layout.*?>

4 Qimport javafx.scene.control 2>

5

6 <HBox xmlns:fx="http://javafx.com/fxml"

7 fx:controller="sec05.examd2_fxml_controller.RootController"
8 prefHeight="50.0" prefWidth="200.0"

9 alignment="CENTER" spacing="20.0" >

10 <children>

1 utton | Fiid=rbini* | text="s/E1" />
12 <Button fx:id="btn2" text="HE2" />
13 ®utton | fx:id="btn3" | text="H/E3" />
14 ¢childrens

15 </HBox»

,_l % AppMain @M

fxiid $4< 7 AEESS FEER]S] @FXML ojleHo]Ado] 28 0| As FddH. +

ofgh 2 fxiid ST BEHS SLsfof gk

public class RootController implements Initializable {
@FXML private Button btn1;
@FXML private Button btn2;
@FXML private Button btn3;

@verride
public void initialize(URL location, ResourceBundle resources) { }
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FXMLLoader”} FXML 39-& 295Pd, gl12 A AESEI} AESE 37 242 44
e}, 223 VA AEEE O] @FXML ofieH|o]Ho] A8 duof HEE A7t Ag FYHrt,
o] S =H H|Z 4 initialize () WIAE7F $25]7] w2 initialize () WHolA =S F
SHA| ARE-SE 4= et

3) EventHandler S8

HEZo| A WA5l= o HEE Aot AEZSYY initialize () WAEoA EventHandlerZ
AL S2sfof gt tha-o Al 79 Buttono A BHEH= ActionEventS #12|3k= WS
HolE

»> RootController. java

1 package sec05.exam@2_fxml controller;

2

3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.event.ActionEvent;

6 import javafx.event.EventHandler;

7 import javafx.fxml.FXML;

8 import javafx.fxml.Initializable;

9 import javafx.scene.control.Button;

10

11 public class RootController implements Initializable {

12 @FXML private Button btn1;

13 @FXML private Button btn2;

14 @FXML private Button btn3;

15

16 @verride

17 public void initialize(URL location, ResourceBundle resources) {

18 "b’{hi'Eé't'éh'/&'c'{’ib’h’(ﬁéb}"E’\}é'h't’H’é’ri&i'é’r’%)ié’{iah'éiié}{t?()”’{“

19 @verride O ‘
20 | public void handle(ActionEvent event) { .| R EventHandler |
21 handleBtn1Action(event); USRS :
22 ) P
23 ‘

24 btn2.setOnAction(event-phandleBtn2Action(event)) E*EMOI%

25 i btn3.setOnAction(event->handleBtn3Action(event)); ¢ i —
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26 }

27

28 public void handleBtn1Action(ActionEvent event) {
29 System.out println("HHE1 2al");

30 }

31 public void handleBtn2Action(ActionEvent event) {
32 System.out println("HHE2 =2!");

33 }

34 public void handleBtn3Action(ActionEvent event) {
35 System.out.println("HE3 Z2l");

36 }

37 }

4) O[HIE X2| HAE oY

ZIEE)A EventHandlers AJ/AJo1A] il BlZ o[HIE Hg] o AT} AZAT 4= Q= v
] St} Button HEEE AT o of33} 2ol onAction $A¢H0E "HAEY'S FH UF

4% 2 EventHandler A7} A E7] mj&o] AEZT A= dljd HAETE 2HAshH ot
FXML md

Button fx:id="btn" text= "HE" onAction= "#handleBtnAction"/>

Controller 221A

public void handleBtnAction(ActionEvent event) { - }

06 JavaFX &4 ZiA|e} Hfeld

JavaFXs= HEFO] &/deroveny & ZAJSH= 2]AHE AAT 4= Qlet, & 91 Slider®] value <
ek Bk PAHE AR value £/3%k0] HAEW 2jAUrt b HESR 9] EEL o]
u)x)9] Z17)2 wAs 2 Qe

03-Java Ul — JavaFX 301



N

HEES BE £428 XXXProperty A= AAHTE 181 Getter®t Setter 181l
XXXPropertyE 2Hsh= At g JJEt ol 59 TextField, TextArea F1EES] text &
AL StringProperty 24| 2 AT 1 TRy} -8 A= R LA EL)

//StringProperty EfQQ| text &4 Mo
private StringProperty text = new SimpleStringProperty();

//Geteret Setter M1
public void setText(String newValue) { text.set(newValue); }
public String getText() { return text.get(); }

//StringProperty EIQ| text &£42 2|€Hot= HA
public StringProperty textProperty() { return text; }

StringProperty+= get ()} set () Hl4E o]€jo] 2|AHE #e|sh= textProperty () Hl&ES 7}
)31 Qlt}, text £ TS glAU+ textProperty () 7} 8]E181= StringProperty©l|A] 47
Sit}, javafx beans.property 37| 2|oll= StringProperty ©]2]of| %= thefet XXXProperty 2
27} EA R,

32 TextField ZAEEQ] text 4% = 7HA8h= Changelisteners 75}

rlr

ot

StringProperty stringProperty = textField.textProperty();
stringProperty.addListener( new Changelistener<String>() {
@lverride
public void changed(ObservableValue<? extends String> observable,
String oldValue, String newValue) { - }
P

addListener () M4E2 Changelisteners StringProperty ZiA|o]] A8, text £440|
H7Z %S ] ChangelListener?] changed () WAE7}F AR50 2 AJYETE £419] o Zhe
oldValuedl, M2 72 newValue= HAgHct,

ChangeListenere= Ad|2l BtYlH], B aeinle= &4 gl €t &5 &
textProperty ()7} 8]E18]+= StringProperty+= Property {String)< T+&83}L 17| wj&of EfQ]
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ghehilEl= String©] Ho}, WA oldValue?t newValue 2] B2 String©|t.
thE 9IS 24t Slider?] value £7g0l| @j2UHE A48k v} o] 2A4sHH Fef,

Slider slider = new Slider();
DoubleProperty doubleProperty = slider.valueProperty();
doubleProperty.addListener( new Changelistener<Number>() {
@lverride
public void changed(ObservableValue<? extends Number> observable,
Number oldValue, Number newValue) { - }
P

valueProperty ()7} 2]818R= DoubleProperty7} Property (Number)S @3}l Q17| wj&
o ChangeListener®] Bt%] #}2}0]8l= Number”l Htt, WbA oldValue®t newValue®] Ef
A= Number7} Hrt,

ok o A= Slider?) value £4& A4 value £A41%H0] A EH Label 2] Z£E =712 A

she S 2lauE

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 Qimport javafx.scene.text.*?>

4 &import javafx.scene.control .*?>

5 import java.lang.x?>

6 &import javafx.scene.layout.*?)>

7 &import javafx.scene.layout.AnchorPane?>

8

9 <BorderPane xmlns:fx="http://javafx.com/fxml"

10 fx:controller="sec06.exam@1_property listener.RootController"
11 prefHeight="250.0" prefWidth="350.0" >

12 {center)

13 {Label fx:id="label" text="JavaFX" >

14 cfont> I
15 1 S Tt L e — | Labele| 72 2E F7}=0 |
16 /font> : e ‘
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17 {/Label>

18 {/center>
19 <bottom>
20 Slider fx:id="slider" />
21 </bottom>

22 </BorderPane>

[ B AppMain - Elﬂlg \

JavaFX

»> RootController.java

package sec06.exam01_property_listener;

import java.net.URL;

import java.util.ResourceBundle;

import javafx.beans.value.Changelistener;
import javafx.beans.value.ObservableValue;
import javafx.fxml.FXML;

import javafx.fxml.Initializable;

9 import javafx.scene.control.lLabel;

10 import javafx.scene.control.Slider;

11 import javafx.scene.text.Font;

0 N o Ul B W N -

12

13 public class RootController implements Initializable {

14 @FXML private Slider slider;

15 @FXNML private Label label;

16

17 @verride

18 public void initialize(URL location, ResourceBundle resources) {
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19
20
21
22
23
24
25
26
27

»

13
14
15
16
17
18
19
20
21
22
23

i slider.valueProperty().addListener(new Changelistener<Number>() {
‘ @verride :
public void changed(ObservableValue<? extends Number) observable,
Number oldValue, Number newValue) { 1
label setFont( new Font( newValue.doubleValue() ) );
} Label?| ZE #H Label2| ZE HZ

L value &4 ZAl 2lAL 52

AppMain. java

package sec06.examd1_property_listener;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Parent;

import javafx.scene.Scene;

import javafx.stage.Stage;

public class AppMain extends Application {
@0verride
public void start(Stage primaryStage) throws Exception {
Parent root = (Parent)FXMLLoader.load(getClass().getResource
("root.fxml"));
Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");

primaryStage.setScene(scene);
primaryStage.show();

public static void main(String[] args) {
launch(args);
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2
o
o
gl
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Ia
H1
rE
oM.
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[T~
2
u
ilffg
S
4
X
lo
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X
=
[¢]
o
Tﬁ
fi
1o
@
)
b
o
i
filo
sl
Fa

A& vRIgsl| $laiMe AEZQ] xxxProperty () HAE7} 2lEl8H= XXXProperty 244 2]
bind () HAEZS 0]-8351H FHt} o= S0 textAreal oA UHE 80| textArealo] AFEC &2
e sty ok go] 2Hdsid Hrt,

o

TextArea textAreal = new TextArea();
TextArea textArea2 = new TextArea();
textArea?.textProperty().bind(textAreal.textProperty());

bind () HlAEE TR, textAreal oA YEHH Y89 textArea2 2 A5 Y E L BIT=

textArea2olA] YHE WL textAreal 2 As JHE|R] ob=t} old| textArea2= JE XA}
st 4= gk, wief opeko 2 wuieldsal Atk bind () #lAE g4l bindBidirectional () ™4

TE o]l&slAL Bindings.bindBidirectional () HlAEE o831 FHc},

/W Bl w1

textArea2.textProperty().bindBidirectional (textAreal.textProperty());
/7SR Hiole HiBD

Bindings.bindBidirectional (textAreal.textProperty(), textArea2.textProperty());

textArea2.textProperty().unbind();

//2EE S| T
textArea2.textProperty().unbindBidirectional (textAreal.textProperty());
/1Y SlfA| Y2

Bindings.unbindBidirectional (textAreal.textProperty(), textArea2.textProperty());
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2 A= text O E F 79 TextArea AEZS Ieko & vlelgsloict,

» root.fxml
&xml version="1.0" encoding="UTF-8"?>
&import javafx.scene.layout.x?>

1

2

3

4 &import javafx.geometry.*?>

5 <import javafx.scene.control.*?>
6
7
8

<VBox xmlns:fx="http://javafx.com/fxml"

9 fx:controller="sec06.examd2_property _bind.RootController"
10 prefHeight="200.0" prefWidth="300.0" spacing="10.0" >
1" <padding)
12 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
13 </padding)>
14 <children)
15 {Label text="textAreal" />
16 <TextArea fx:id="textAreal"/>
17 {Label text="textArea2" />
18 {TextArea fx:id="textArea2"/>
19 </children)
20 </NBox>
7 AppMain E@M
textAreal

JavaFX Z=HE| HH2IE

textArea2

JavaFX Z=HE| HH2IE
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»> RootController. java

package sec06.exam@2_property_bind;

1
2
3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.beans.binding.Bindings;
6 import javafx.fxml.FXML;

7 import javafx.fxml.Initializable;

8 import javafx.scene.control.TextArea;

9

10 public class RootController implements Initializable {

11 @FXML private TextArea textAreal;

12 @FXNML private TextArea textArea2;

13

14 @verride

15 public void initialize(URL location, ResourceBundle resources) {

16 Bindings.bindBidirectional (textAreal.textProperty(),
textArea2.textProperty());

17 }

18 }

»> AppMain. java

package sec06.exam@2_property_bind;

1

2

3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

11 public void start(Stage primaryStage) throws Exception {

12 Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

308 Appendix



16 primaryStage.setScene(scene);

17 primaryStage.show();
18 }
19
20 public static void main(String[] args) {
21 launch(args);
22 }
23 }
Bindings SaiA

= o] G FUT gt S 71 S gik, §% SAgtl B B SAgt uleIgsh] 9

ol Sof Q0] Zi7lof Aliglo] B4 Bl AFde] UL Ttk Fhgs) BA, = eo]
Ul E9] 1/20] 919] XA} H11, FE 2A8old] fole] 1/20] 919] YAEA B Folch, ureh]
2 Ado]uo] 3t ol o] St Hlelgaly] SlaAE 1/2012He eitto] sl

_{)4

q WlaEE0ltt Bindings®] 4] w4

o A3} 4= 9l Ao Bindings SeA7F Al E8H= A
= 3t} T2 Bindings

)
$4S QAP T2 BIOR MR F U1 )52

add, substract, multiply, divide | £42t2 S MM Z4l LA IS S8t HIQIEIS!
A

max, min £4243t O 5 H|wshA Z|cH, 2|AZES L1 RIS
greaterThan, £HMZ00| o™ ZIECH IALE Z7ALE 2XIE ZARBHA true/falsez HEtsHO]
greaterThanOrEqual HieI=et

£M740| O ZHECH MALE Z7L} HeX|Z ZABHA true/falseR HElsH
lessThan, lessThanOrEqual _

of iRt
equal, notEquals £4700| Ot Zhut ZE2X], CHEXIE ZABHA true/false 2 HEk5H0] HIRIZS!
equallgnoreCase, CHAEXIRt A2GI0] £4d3H0] O SXIEn 22X, CIEXIE ZARHA true/
notEquallgnoreCase false2 Hetsto] HIQIEEY
isEmpty, isNotEmpty £8Z00| HIHUEX], OKIXIE ZABHM true/false2 HEt5I0 HIQIZIE
isNull, isNotNull 2M740] null = not NUIIRIXIZ ZABHA true/false2 HEISI HIQIES!
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N

length LA52I0| BRIZIY H 2R 4E o] HiolE

size M EII0| B, List, Map, Set A2 24 £5 o HioIdst
and, or £47210] booleand 42, =2IZ, =2I&S o tiolgdg

not £47210] boolean 22, BTz = HIQIFE

convert LHUS EXISE Hato A HiRIZE!

valueAt 40| List, Map @< ol QA = 72| Zhe o] Hielget

thire A= A 27 h HA ek 4 sk AF Yol 9E 2ol Alolch, FE Eoly
o] Z3 fzolE 0] A1} ufelgsy] flal 1/2 94k soF SF2 Bindings.divide () Hl4E

» root.fxml

1 <&xml version="1.0" encoding="UTF-8"?>

2

3 <import javafx.scene.layout.*?>

4 &import javafx.scene.shape.*?>

5

6 <AnchorPane xmlns:fx="http://javafx.com/fxml"

7 fx:id="root"

8 fx:controller="sec06.exam@3_bindings.RootController"
9 prefHeight="200.0" prefWidth="300.0" >

10 <children>

1" Circle fx:id="circle" fill="blue" radius="50.0" stroke="BLACK" />
12 </children)

13 </AnchorPane)

,_'l_"_ AppMain ==
= ———— N
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» RootController, java

package sec06.exam@3_bindings;

1
2
3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.beans.binding.Bindings;
6 import javafx.fxml.FXML;

7 import javafx.fxml.Initializable;

8 import javafx.scene.layout.AnchorPane;
9 import javafx.scene.shape.Circle;

10

11 public class RootController implements Initializable {

12 @FXML private AnchorPane root;

13 @FXML private Circle circle;

14

15 @0verride

16 public void initialize(URL location, ResourceBundle resources) {

17 circle.centerXProperty().bind( Bindings.divide(root widthProperty(), 2) ); |
18 i circle.centerYProperty().bind( Bindings.divide(root.heightProperty(), 2) )'3
19 b .
20 } SI=2 Fo| width, height 24401l 1/2 SAES Circle®| centerX, centerY &Ant Hiolg |

»> AppMain. java

package sec06.exam@3_bindings;

1

2

3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

" public void start(Stage primaryStage) throws Exception {

12 Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14
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15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {
21 launch(args);

22 }

23 }

07 JavaFX 7iEE

JavaFXe Bt Ul FEES AlFotal ek, ofH Hofds AR RI=7) 52 HE UEE, o
HEE, 7 AEE, vlyo] FEE, AE HEZ tisl] AuAt

HE AEZL npeag 23t 4 gl AEER ButtonBase S A5l 51 AAEESS Wel},

Button, CheckBox, RadioButton, ToggleButton, Hyperlink 5°] 3}

Button CheckBox RadioButton ToggleButton

‘ (9 Accept | Security (® Home
Accept Project Calendar Minor ““Major”

Q Q Chart Contacts

7)% Buttona et 222 LAE AT setGraphic (ImageView) HAER olo]2& WS 4

oI}, RS ool HES FXMLE sl Mg mojert,

<Button text= "OIO|2HE">
<graphic)
<ImageView)
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<Image url= "eimages/history_view.gif"/>
</ImageView>
</graphic)
</Button>

CheckBox, RadioButton, ToggleButton AEZS A€y} njAle] = 712] Al 714 4= Qi)
selected €419 Zko] trueo]® Al8o]1l, falseo|H umjAledo|t} the-& CheckBox AEES
FXMLE A3 Zolet, text £/3& AMGAOIA| HolFe ZAFE0lAL, userData 4744 271
HollAl A e]sk= dlofefolrt,

{CheckBox text= "2l#1" userData= "Z1"/>
{CheckBox text= "2f#2" userData= "ZR2" selected="true"/>

RadioButton, ToggleButtonoll:= toggleGroup 440 Q=4 o] £49] S $groupName
olt}, $groupName= (ToggleGroup fx'id="groupName'/) 9] fx:id& Fx3ct ¢
groupName2 F=Eoh= HESS P 502 Foln, 22 TF WollA= shte] HERt A
e ETh

VBox>
fx:define>
<{ToggleGroup fx:id="group" />
/fx:define>
<children>
<RadioButton --- toggleGroup="$group" />
<RadioButton --- toggleGroup="$group" />
<RadioButton --- toggleGroup="$group" />
</children>
</NBox»

CheckBox, RadioButton, ToggleButton ZAEZ2 A7} 2831 ActionEvent7| 245}

7] 2]l EventHandler® #2]7} 7Fs38}1l, onAction £/3& 2HJsl|A TIEZ D] oHIE A 2]

ase dde S g,
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<CheckBox -~ onAction= "#handleChkAction"/>

qroF 2o .5 WollA RadioButton E+= ToggleButton®] A8 W7-& 7rAJstal AlctH

ToggleGroup¥] selectedToggle <0l thatt 2ol LS 5551 Fok,

groupName.selectedToggleProperty().addListener(new Changelistener<Toggle>() {
@verride
public void changed(ObservableValue<? extends Toggle) observable,
Toggle oldValue, Toggle newValue) { - }

o] M7= changed () Wla=7F 3P Al A wi7lZEQ] newValueo] PRARfo.2 A€
H HEo] tidE. ths Al CheckBox @t RadioButton?] oJHIE Z|2& ogA| sk=A] 1

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 <import javafx.scene.layout.*?>

4 &import javafx.geometry.x?>

5 <import javafx.scene.control 7>

6 &import javafx.scene.image.*?>

7

8 <BorderPane xmlns:fx="http://javafx.com/fxml"

9 fx:controller="sec07.exam@1_button.RootController" prefHeight="150.0"
10 prefWidth="420.0">

11 <padding)

12 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
13 </padding>

14

15 {center>

16 <HBox alignment="CENTER" prefHeight="100.0" prefWidth="200.0"
17 spacing="10">

18 <children)

19 {VBox prefHeight="200.0" prefWidth="100.0" spacing="20.0"
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

alignment="CENTER_LEFT">
<children)

<CheckBox fx:id="chk1" text="2t&" onAction="#handleChkAction" />
<CheckBox fx:id="chk2" text="ZX2t" onAction="#handleChkAction" />

</children)
</NBox)

<ImageView fx:id="checkImageView" fitWidth="100.0"

preserveRatio="true”
<image)>
<Image url="eimages/geek.gif" />
</image>
</ImageView)

<Separator orientation="VERTICAL" prefHeight=

"200.0" />

</Box prefHeight="100" prefWidth="150" spacing="20.0"

alignment="CENTER_LEFT">

i (RadioButton fx:id="rad1" text="BubbleChart"
userData="BubbleChart" toggleGroup="$group" />

<RadloButton fx:id="rad2" text="BarChart"

userData="BarChart" toggleGroup="$group" selected="true" />

<RadloButton fx:id="rad3" text="AreaChart"

userData="AreaChart" toggleGroup="$group” />

</children)
</NBox>

<ImageView fx:id="radioImageView" fitWidth="100.0"

preserveRatio="true"y
<image)
<Image url=‘"eimages/BarChart.png" />
</image>
</ImageView)

</children>
</HBox>
{/center>

<bottomy

03- Java Ul — JavaFX

315



60 { Button fx:id="btnExit" BorderPane.alignment="CENTER"

61 ! onAction="thandleBtnExitAction"

62 <graphic>

63 § <ImageView> <Image url=‘eimages/exit.png" /> </ImageView)

64 § </graphic> :
65 § <BorderPane.margin) <Insets top="20.0" /> </BorderPane,margin>§
67 </bottom>

68 </BorderPane)>

i B AppMain Elﬂlg
BubbleChart
(®) BarChart
AreaChart

» RootController.java

1 package sec@7.exam01 button;

2

3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.application.Platform;

6 import javafx.beans.value.Changelistener;
7 import javafx.beans.value.ObservableValue;
8 import javafx.event.ActionEvent;

9 import javafx.fxml.FXML;
10 import javafx.fxml.Initializable;
11 import javafx.scene.control Button;
12 import javafx.scene.control.CheckBox;
13 import javafx.scene.control.Toggle;
14 import javafx.scene.control.ToggleGroup;
15 import javafx.scene.image.Image;
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16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

import javafx.scene.image.ImageView;

public class RootController implements Initializable {
@FXML private CheckBox chk1;
@FXML private CheckBox chk2;
@FXML private ImageView checkImageView;
@FXML private ToggleGroup group;
@FXML private ImageView radioImageView;
@FXML private Button btnExit;

@0verride
public void initialize(URL location, ResourceBundle resources) {
group.selectedToggleProperty().addListener(new
Changelistener<Toggle>() {
@verride
public void changed(ObservableValue<? extends Toggle)> observable,
Toggle oldValue, Toggle newValue) {
Image image = new Image(getClass().getResource(
"images/" + newValue.getUserData().toString() + ".png").
toString());
radioImageView.setImage(image);

s

public void handleChkAction(ActionEvent e) {
if(chk1.isSelected() 8& chk2.isSelected()) {
checkImageView.setImage(new Image(getClass().getResource(
"images/geek-glasses-hair.gif").toString()));
} else if(chk1.isSelected()) {
checkImageView.setImage(new Image(getClass().getResource(
"images/geek-glasses.gif").toString()));
} else if(chk2.isSelected()) {
checkImageView.setImage(new Image(getClass().getResource(
"images/geek-hair.gif").toString()));
} else {
checkImageView.setImage(new Image(getClass().getResource(
"images/geek.gif").toString()));
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55 public void handleBtnExitAction(ActionEvent e) {
56 Platform.exit();

57 }

58 }

»> AppMain, java

1 package sec07.exam@1_button;
2
3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;
5 import javafx.scene.Parent;
6 import javafx.scene.Scene;
7 import javafx.stage.Stage;
8
9 public class AppMain extends Application {
10 @verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.
fxml"));
13 Scene scene = new Scene(root);
14
15 primaryStage.setTitle("AppMain");
16 primaryStage.setScene(scene);
17 primaryStage.show();
18 }
19
20 public static void main(String[] args) {
21 launch(args);
22 }
23 }
22| HES

A HES= & ¢

)

< 93t TextField, s 3 U89S 3 TextArea, HAYE

= =
St PasswordField, AgH &=o|A A85l= ComboBox”} it} E3E Y-S A&t 4= Q)

1
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S Mg 4= 9l= ColorPicker, HTMLES ¢& —8} | ¢J3F HTMLEditor=
A AESolgkal & 4= 9t} LabelS 8 AESL oyt Ql8 HEEQ] A= #AS uf

A,

Label & TextField PasswordField TextArea
abc x
5 |
JavaFx -
ComboBox DatePicker ColorPicker
< 88 > — |
Optiunl 27 28 29 30 3N 1 2
B 3 4 5 6 T 8 - |
Option 288 10 11 12 13 14 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
3 1 2 3 4 5 6 Custom Color..
HTMLEditor
] El=|=l=| <= == - Em-
[e=r ~ || segoe ut - |[ 1222 - Bz =

This is HTML Page!

{1-- Label #HEEZE -->
<Label prefWidth="Z" prefHeight="%0[" text="AZ2" />

{I-- TextField #HEE -
(TextField prefWidth="Z" prefHeight="%0[" promptText="

ol
[m
Ho
-]
111%4
~
AV

{I-- PasswordField #HEE -->
<PasswordField prefWidth="Z" prefHeight="=0|" promptText="

ol
Tul
Ho
=]
ne
~
A
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{I-- ComboBox #HEEZ -->

<ComboBox prefWidth="Z" prefHeight="=0|" promptText="3E22tA" >
tems)
<FXCollections fx:factory="observableArraylList"»
String fx:value="371"/>
String fx:value="H|Z7H"/>
</FXCollections)
</items)>
</ComboBox>
<I-- DatePicker #HEZ --)
DatePicker prefWidth="Z" prefHeight="%0[" promptText="3IEE2}L" />
{I-- TextArea #HEE -
{TextArea prefWidth="Z" prefHeight="=0|" promptText="3IEZ2tE"/>
prefWidth®} prefHeight= 242} Z31} 2015 A3}, promptText= 3 E EAAZ HEEO|

ZANE A7 FHH AR

k3 A= A AEER FAH 2 A3t} AlE-2 TextField, 'Y= PasswordField,
F7l*= ComboBox, AlAlE &= DatePicker, W82 TextAreaz AW [52] HES 29
sH W= g 8ol &0 2t

»> root.fxml

&xml version="1.0" encoding="UTF-8"?>

<import javafx.scene.text.x?>
<import javafx.scene.shape.*?>
<import javafx.scene.web.x?>
<&import javafx.geometry.*?>
<&import javafx.scene.image.x?>
<import java.lang.*?>

9 &import javafx.scene.control .*?>
10 <import javafx.scene.layout.*?>
11 <import javafx.collections.*?>
12

0 N o W=
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13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

<AnchorPane xmlns:fx="http://javafx.com/fxml"
fx:controller="sec07.exam@2_input.RootController"
prefHeight="380" prefWidth="485" >
<children)
<Label layoutX="22.0" layoutY="36.0" text="X=" />
TextField fx:id="txtTitle" layoutX="84.0" layoutY="32.0"
prefHeight="23.0" prefWidth="375.0" />
<Label layoutX="22.0" layoutY="69.0" text="H/ZLHS" />
<PasswordField fx:id="txtPassword" layoutX="86.0" layoutY="65.0"
prefHeight="23.0" prefWidth="132.0" />
<Label layoutX="22.0" layoutY="104.0" text="&" />
<ComboBox fx:id="comboPublic" layoutX="86.0" layoutY="100.0"
prefHeight="23.0" prefWidth="132.0" promptText="AEiSIAHL2" >
items)
<FXCollections fx:factory="observableArraylist"y
String fx:value="&74"/>
String fx:value="H[ZH"/>
</FXCollections)
</items)
</ComboBox>
<Label layoutX="240.0" layoutY="104.0" text="AIZZ" />
<DatePicker fx:id="dateExit" layoutX="296.0" layoutY="100.0"
promptText="SHE MESIMH2"/>
<Label layoutX="22.0" layoutY="135.0" text="LfE" />
{TextArea fx:id="txtContent" layoutX="22.0" layoutY="154.0"
prefHeight="132.0" prefWidth="440.0"/>
{Separator layoutX="713.0" layoutY="320"
prefHeight="0.0" prefWidth="457.0" />
Button fx:id="btnReg" layoutX="189.0" layoutY="340" text="5=2"
onAction="¢handleBtnRegAction"/>
Button fx:id="btnCancel"” layoutX="252.0" layoutY="340" text="2/4"
onAction="¢handleBtnCancelAction"/>
</children>
</AnchorPane>
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( 17 AppMain E@u\

He JavaFx U
HZ#E e
zH zH ~| HuzE | 2020820 =
e
[Java Ul & 5H]
| e

un
Ji
A

5>

»> RootController. java

package sec07.exam@2_input;

1
2
3 import java.net.URL;

4 import java.time.lLocalDate;

5 import java.util.ResourceBundle;

6 import javafx.application.Platform;

7 import javafx.event.ActionEvent;

8 import javafx.fxml.FXML;

9 import javafx.fxml.Initializable;
10 import javafx.scene.control.ComboBox;
11 import javafx.scene.control .DatePicker;
12 import javafx.scene.control.PasswordField;
13 import javafx.scene.control .TextArea;
14 import javafx.scene.control .TextField;

15

16 public class RootController implements Initializable {
17 @FXML private TextField txtTitle;

18 @FXML private PasswordField txtPassword;

19 @FXML private ComboBox<String) comboPublic;

20 @FXML private DatePicker dateExit;
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49

>

NA
~

S U W =

@FXML private TextArea txtContent;
@0verride
public void initialize(URL location, ResourceBundle resources) {

}

public void handleBtnRegAction(ActionEvent e) {

System.out.println("title: " + title);

System.out.println("password: " + password);

System.out .println("public: " + strPublic);

if(localDate 1= null) {
System.out.println("dateExit: " + localDate.toString());

System.out.println("content: " + content);

public void handleBtnCancelAction(ActionEvent e) {
Platform.exit();

AppMain. java
package sec07.exam02_input;
import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Parent;
import javafx.scene.Scene;
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10
"
12

13
14
15
16
17
18
19
20
21
22

import javafx.stage.Stage;

public class AppMain extends Application {

@0verride

public void start(Stage primaryStage) throws Exception {

Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.

fxml"));

Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");

primaryStage.setScene(scene);

primaryStage.show();

public static void main(String[] args) {

launch(args);

AE EE o]n|x] 58 HojFlg B2 PR HojF=
HolEl TableView, OR|AE HojE

ListView TableView
First Name
Single Jacob
Isabella
Suite Ethan
Family App Emma
Michael

Last Name

Smith

Williams
Jones

Brown

= ImageView7} 1T},

ImageView

= ListView, Ho|E

HE=

1) ImageView ZIEE

ImageView:= ©|0]|]|E HoF= ZAEEo|ct FXMLE 4
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<ImageView fitWidth= "Z" fitHeight= "&£0|" preserveRatio="true"/>

fitwidth®} fitHeight= ImageView 2| 23} 32015 A A3IT}, preserveRatio 4/d-2 o|1]2]<]
THHE FAID ARJMAE A, falseS 1 FRH| AJHlo] fitWidth @} fitHeightoll 5
Al ImageView 7|7} 1AL, trues 59 o|u]X]|9] F3H|E F-AI517] $J8ll ImageView 3
717} 27 %k

ImageViewol| HojF ou|A|= 7 7HA] W o AAeh 4= Ql=d, A WA Wi ImageView

o] AR} u 7o = Image WAE AAsH= Aot}

<ImageView preserveRatio="true")
<Image url= "eimages/flower.png"/>
</ImageView)

T g HHE TmageView 2] setimage () HIAERZ AHsh=d], JA] w77 Image 217

o|t}.,

<ImageView fitWidth="200" fitHeight="150" preserveRatio="true")

<{image>
<Image url= "eimages/flower.png"/>
</image>
</ImageView)
Image= url 474 (44974 vi742)& 7123 Qli=el, FXML 24 9)olx ) A2z "@o]u]

A AR'S o 79 et

2) ListView ZIEZ

ListView= 553 5508 Hoj3E= FEEo|t}), FXMLE AQlsks e thaak 2

{ListView prefWidth= "Z" prefHeight= "&=0["/>
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ListView©] 322 715} setltems (ObservableList(T) value) HAES ARESHC}

ObservableList 7-& A= FXCollections.observableArrayList (E--- items) A4 HAER
YAk 4= Qlet,

listView.setItems(FXCollections.observableArraylList("Swing", "JavaFX"));

e HlolH 2 2 FIske 97 B7] el AEST oA A == Frlshe Ao dut

Aol Aut, 117 = Z--oll= FXML ThoflA thatt o) 214 Addsf= ot

dListView fx:id="listView" prefHeight="100" prefWidth="100">
items>
<FXCollections fx:factory="observableArraylList">
<String fx:value="Swing"/>
<String fx:value="JavaFX"/»
{/FXCollections>
</items)
/ListView)

ListView ol ATEHE QIE|Ae} 3-8 A0 o &4 ZAE o8-8 4= Qi getSelectionModel ()
HAE=R MultipleSelectionModel& €3 YA selectedIndexProperty =
selectedltemProperty ]l 2]lAHE AA5HH Ht selectedIndexProperty+= ABE QlE|Ao0]
11, selectedItemProperty+= A8 golct, Tha-2 selectedltemPropertyoll 2AHE A4

s s=ol,

listView.getSelectionModel().selectedItemProperty().addListener(
new Changelistener<String>() {
@verride
public void changed(ObservableValue<? extends String) observable,
String oldValue, String newValue) { - }
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3) TableView ZEE

TableView= AH o2 1445 Y2 gogE HolF= FEZott, TableViews FXMLE 41¢15}
+ WS ot 2k {columns) B Qtell SR} sl AE Q] 7HHE (TableColumn)
Bl 25 Adshd A,

(TableView prefHeight="100" prefWidth="300">
<columns>
(TableColumn prefWidth="150" text= "ADIEZE"/>
<TableColumn prefWidth="150" text= "O|OJZ|"/>
</columns>
</TableView)

TableViews] g 3715kl #9] Blo]elS 7Hx gl memed 237} Bastel, §) =g
i AnfEET oju]x) Ae] g, o] F g S40R 2 1l ANS A B dlo]
B2 Alajof g}, The-S Phone il S48 AAJSR: HHS ol

»> Phone. java

package sec0®7.exam03_view;
import javafx.beans.property.SimpleStringProperty;

private SimpleStringProperty smartPhone;

1
2
3
4
5  public class Phone {
6
7 private SimpleStringProperty image;
8

9 public Phone() {

10 this.smartPhone = new SimpleStringProperty();

" this.image = new SimpleStringProperty();

12 }

13 public Phone(String smartPhone, String image) {

14 this smartPhone = new SimpleStringProperty(smartPhone);
15 this.image = new SimpleStringProperty(image);

16 }

17

18 public String getSmartPhone() {
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19 return smartPhone.get();

20 }

21 public void setSmartPhone(String smartPhone) {
22 this . smartPhone.set(smartPhone);;
23 }

24 public String getImage() {

25 return image.get();

26 }

27 public void setImage(String image) {
28 this.image.set(image);;

29 }

30 }

meo &4 Bl Ad 49 dlolE glo] webA javafx beans.property 7|4
9] SimpleXXXPropertyE AH&SIH Hrh, =4l JAE AP oA nd &4
3} TableColumn= AZA|7]= ZEE ZAIFof St} TableColumnS TableView )
getColumns (). get (index ) 2 Bojui=d], A HA) ZH ] QlelA= oo},

TableColumn®] setCellValueFactory () Hl4&E= PropertyValueFactory Ti7ZES o83
Al el £45 TableColumn o2 w3ttt tha-2 A WA TableColumne 24 229

smartPhone £33} | A|7|+= F=o|c},

TableColumn tcSmartPhone = tableView.getColumns().get(0);
tcSmartPhone.setCellValueFactory( new PropertyValueFactory("smartPhone") );

Aleell ol A AFo] " Qs o= thg} 0] TableColumn] setStyle () HAEE CSSE
- g5hH Fok CSSE 104 JavaFX CSS AEFAo)A] Sk531T

tcSmartPhone.setStyle("-fx-alignment: CENTER;");

TableViewol &2 7157 YalAl= Observablelistol] B8 AA|&& A3ataL,

ObservableListZ "7)13H 22 34 TableView?] setltems () HAES F&sPH Hct
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ObservablelList phonelList = FXCollections.observableArraylList(
new Phone("Z#244|S1", "phone0d1.png"),
new Phone("Z42A|S2", "phone02.png"),
new Phone("Z421A|S3", "phone03.png")

Ve

tableView.setItems( phonelist );

TableViewollA] A=E P9 QJulAe}t ndl AAE AoejH &4 HAE o]&F &
t}, getSelectionModel () WA&AEZ TableViewSelectionModelS 9l L}A],
selectedIndexProperty = selectedltemProperty?] gAHE AAstH H
selectedIndexProperty+= A8j%E 2] Qe ho]il selectedltemProperty+ ATE]E 9]
g 20|k,

th2-2 selectedItemProperty?]| 2|AUE AAsk= I oot

tableView.getSelectionModel().selectedItemProperty().addListener(
new ChangelListener<Phone>() {
@lverride
public void changed(ObservableValue<? extends Phone> observable,
Phone oldValue, Phone newValue) { - }

1S g4l ListView 2] 3H2-2 Aeis)
2 git}, 18] 31 TableViewolA] 8o] AelE]d o]u]z] A-ZES 917 ImageViewo] 0|2 B

oz}, shte] [ERl] MES Z25hd ListView<} TableViewol| A8|E FRE F&of 3}

¥ 25 QIEAE 7 TableView?)] #o] A% AEiEE
_]

» root ., fxml

1 &xml version="1.0" encoding="UTF-8"?>
2

3 <import javafx.scene.text.*?>

4 &import javafx.scene.shape.*?>
5
6

&import javafx.scene.web.x?>
&import javafx.geometry.*?>
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7 <&import javafx.scene.image.x?>
8 <import java.lang.*?>
9 &import javafx.scene.control .*?>
10 <import javafx.scene.layout.*?>
11 &import javafx.collections.*?>
12
13 <AnchorPane xmlns:fx="http://javafx.com/fxml"
14 fx:controller="sec07.exam03_view.RootController"
15 prefHeight="180.0" prefWidth="500.0" >
16 <children>
17 <Label layoutX="17.0" layoutY="9.0" text="ListView" />
18 ListView fx:id="listView" layoutX="10.0" layoutY="30.0"
19 prefHeight="100.0" prefWidth="100.0" />
20 <Label layoutX="125.0" layoutY="9.0" text="TableView" />
21 <{TableView fx:id="tableView" layoutX="120.0" layoutY="30.0"
22 prefHeight="100.0" prefWidth="290.0">
23 <columns>
24 <TableColumn prefWidth="100.0" text="AOEE" />
25 <TableColumn prefWidth="100.0" text="0/0/Z[" />
26 </columns)
27 {/TableView>
28 <Label layoutX="425.0" layoutY="9.0" text="ImageView" />
29 <ImageView fx:id="imageView" fitHeight="100.0" fitWidth="60.0"
30 layoutX="430.0" layoutY="30.0" preserveRatio="true" />
31 <Button layoutX="190.0" layoutY="145.0"
32 onAction="#handleBtnOkAction" text="2to!" />
33 <Button layoutX="260.0" layoutY="145.0"
34 onAction="thandleBtnCancelAction" text="z/&" />
35 </children)
36 </AnchorPane>
w7 AppMain @M
ListView TableView ImageView
- ANIEE wfulp!
SR 2155 phoneos.png - b

A AIS5

U AS7

HE A S6 phone06.png
HEAST phone07.png

o
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» RootController, java

package sec07.exam03_view;

import java.net.URL;

import java.util.ResourceBundle;

import javafx.application.Platform;
import javafx.beans.value.Changelistener;
import javafx.beans.value.ObservableValue;
import javafx.collections.FXCollections;
import javafx.collections.Observablelist;
import javafx.event.ActionEvent;

import javafx.fxml .FXML;

import javafx.fxml.Initializable;

import javafx.scene.control.ListView;
import javafx.scene.control.TableColumn;
import javafx.scene.control.TableView;
import javafx.scene.control.cell .PropertyValueFactory;
import javafx.scene.image.Image;

import javafx.scene.image.ImageView;

public class RootController implements Initializable {
@FXML private ListView<String) listView;
@FXML private TableView<Phone) tableView;
@FXML private ImageView imageView;

@verride
public void initialize(URL location, ResourceBundle resources) {
listView.setItems(FXCollections.observableArraylist(
"AAIST, "AAIS2", "AZAIS3", "HAIS4", "HAASE", "HAAS6", "HAAIST"
' listView.getSelectionModel().selectedIndexProperty().addListener(
‘ new Changelistener<{Number)>() {
@verride
public void changed(ObservableValue<? extends Number)> observable,§
Number oldValue, Number newValue) { :
tableView.getSelectionModel().select(newValue.intValue());
tableView.scrollTo(newValue.intValue());  HZE QIEIAO| Sl MEH
} HZEE QIHIA 2IX|Z AFEAR

b selectedindex &4 ZiA|
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39

40 ObservableList phonelList = FXCollections.observableArraylist(

41 new Phone("Z#2{A[S1", "phoned1.png"),

42 new Phone("Z42{A|S2", "phone02.png"),

43 new Phone("Z2{A|S3", "phone03.png"),

44 new Phone("Z421A[S4", "phone®4.png"),

45 new Phone("Z2{A|S5", "phone@5.png"),

46 new Phone("Z42{A[S6", "phone06.png"),

47 new Phone("Z#21A[S7", "phoned7.png")

48 )8

49

50 TableColumn tcSmartPhone = tableView.getColumns().get(0);

51 tcSmartPhone.setCellValueFactory(

52 new PropertyValueFactory("smartPhone")

53 )E

54 tcSmartPhone.setStyle("-fx-alignment: CENTER;");

55

56 TableColumn tcImage = tableView.getColumns().get(1);

57 tcImage.setCellValueFactory(

58 new PropertyValueFactory("image")

59 )3

60 tcImage.setStyle("-fx-alignment: CENTER;");

61

62 tableView.setItems(phonelist);

63

64 tableView.getSelectionModel().selectedTtemProperty().addListener(
65 new Changelistener<Phone>() {

66 @verride :
67 public void changed(ObservableValue<? extends Phone> observable,‘
68 Phone oldValue, Phone newValue) {

69 if(newValue!=null) {

70 imageView.setImage(new Image(getClass().getResource(

71 "images/" + newValue.getImage()).toString()));

72 }

73 }

74 D; selecteditem &4 ZHA|
75 y
76

77 public void handleBtnOkAction(ActionEvent e) {

332 Appendix



78
79
80
81
82
83
84
85
86
87
88
89

»

13
14
15
16
17
18
19
20
21
22
23

String item = listView.getSelectionModel().getSelectedItem();

System.out.println("ListView ADIEZE: " + item); \

REEEEIENEEEIEE]

=

o=

Phone phone = tableView.getSelectionModel().getSelectedItem();
System.out.println("TableView ACIEZE: " + phone.getSmartPhone());
System.out.println("“TableView O|O0[Z|: " + phone.getImage());

public void handleBtnCancelAction(ActionEvent e) {
Platform.exit();

AppMain. java

package sec07.exam@3_view;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Parent;

import javafx.scene.Scene;

import javafx.stage.Stage;

public class AppMain extends Application {
@0verride

public void start(Stage primaryStage) throws Exception {
Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.

fxml"));
Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");
primaryStage.setScene(scene);
primaryStage.show();

public static void main(String[] args) {
launch(args);
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oic|o| ZHEE

njjofel HE HEZO= vt 5 BT o 9= MediaView HEE, E5 9 A 92 =
AL §Jst Slider AEE, 8 AH|E B ojF= ProgressBar, Progressindicator Z1EE 50

]

;O

o

MediaView

Slider ProgressBar2t Progressindicator
Track Thumb  Block increment progress: 0.0 () Q
| I 0%
NN progress: 0. ) (2
\ 50.0 / 1OTO 6/
Tick marks Tick label progress: 1.0 | IEE—— Done

1) MediaPlayer2 MediaView ZIEE
MediaView ZAEE2 H|T| L& HolF= 8L 20 ARE]7] ujZo] 583 ULE 7HAAL Q1A ¢
¢}, FXMLZ MediaView AEES Aolsk= W2 oh2-1) 2t

MediaView fitHeight="200.0" fitWidth="300.0" preserveRatio="false" />

fitwWidth$} fitHeight+= MediaView?] 21} 0]& 2|43t} preserveRatio= BT 2.9 53
HIE fAE AJAE A=t falset= H]t]2.2] F3u]e} Atglo] fitWidth$} fitHeightol
2| MediaView 2] 27]7F AL, trues H]t]9.0] Z3]u]o) U4 MediaView Z7]7} 23
Hrt,
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MediaView HEELZ H[HLE A= 7150l 3171 tizel ntolE AY3k= MediaPlayer
7} B asit}, MediaPlayers H|t] o8l ope}l 9.0] 9w AAY3H 4= 9li=g], ult]o] o} ArE
Media 27| FejE Ags)A] thaat Zo] YAz}

Media media = new Media("D|C|0f AA ZA=Z");
MediaPlayer mediaPlayer = new MediaPlayer(media);

g &0l S B2l U= HHL oA AAYSH= MediaPlayers Tt 0] e 4= ik,

oa T M

Media media = new Media(getClass().getResource("media/bigbuck.m4v").toString());
MediaPlayer mediaPlayer = new MediaPlayer(media);

njtjo] AA7}H|t] 2ebd MediaView?] setMediaPlayer () MAEE MediaPlayer Z14E &
3k 4= 9tk 2@ AARRE MediaPlayer”F A E ATHH MediaViews 28 glct,

mediaView.setMediaPlayer(mediaPlayer);

MediaPlayerE B/l a4 ke A8 4= glaz, AT el (READY) 7} 2 wi71%] 7]ch
2lof 3it}, the = MediaPlayerZt 7H 4= Q= Aot EE HAsh= wlA=rt 731014 2
olzt,

iR ng;l:I%’g 4 READY PAUSED PLAYING STALLED STOPPED
UNKNOWN

READY Z(leatQL;toplay(true)

PAUSED play() stop()
PLAYING pause() buffering data stop()
STALLED pause() data buffered stop()
STOPPED pause() play()
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UNKNOWN-2 Mediaplayer”l 23435 259 UNKNOWN
ARfId, HlEjolE RS £u]7k e READY |
A& AE A E ) READY
READY AEo|A] setAutoPlay (true) B+= play () l

- PLAYING
£ 351 PLAYING©] ¥t} PLAYING AfH I
X = 5230 SED A7} 51
WM pause ()F 2ESH PAUSED A=7F =3l oY b paUsED <> STOPPED
stop ()& 3%31 STOPPED A7} H, l )

RFF PLAYING Zefoll A AR wuofl -3t Elole)7} @l 78-9- STALLED A7} |}, F= 4]
EQ]T/olA nlr]o] A5 wol e uf) Y EQIA £&7t 2] STALLED A&7}t

9] 9] AHE2 MediaPlayer Status 87 BYORE HE AoEo] Qli=t], FTofA
MediaPlayer®] AJel& &L Atk getStatus () 2] 287k ERlehH Hot,

9 Foll= Yef A AT EndOfMedia AEl= Slth EndOfMedia+= MediaPlayer7} 1]
ol mE ZAe wo] AeE Wittt EndOfMedia AHIoIA play ()& &3 thA]
PLAYING “Jei7} H=tl, 22 $IA]0llA Abs A=A ¢b7] tiizoll seek () Hla== A48 913
£ AHL2o 2 HEHED play ()8 S&3|oF 3t

g7t R Abs Aol & EE0] Q& 4= Qi o]/ =52 Runnable®] run () Hl4
ol 2MdslaL, setOnXXX () WlAatg FEshd Floh, Z1efH sigt AEi7t =& W Runnable
o] run() WlAE7F AFs e}, 52 7 = W7EE o A3ske Runnables A4sk=
Hlax=ole},

el XIS A3 Runnable 48 A= Runnabledl Z&tE 4= Q4= F=
- T AlZte BABlE 2lAH 55

READY setOnReady(Runnable r) _ R e 2}

PLAYING setOnPlaying(Runnable r) - HE 2 TX| HE M5}

PAUSED setOnPaused(Runnable r) — Rl 3 HX| HE 23t

STOPPED setOnStopped(Runnable r) — T HE 25t

EndOfMedia setOnEndOfMedia(Runnable r) — Rl HE 2Fd3t

RS2 setOnReady () Hl2EE 2H4J5H= WS Hojr),
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mediaPlayer.setOnReady(new Runnable() {
@verride
public void run() {
/IO HES &35t FE L= setAutoPlay(true);

/IQME At & & J=F currentTime &4 ZA|

mediaPlayer.currentTimeProperty().addListener(new Changelistener<Duration)()

@verride
public void changed(ObservableValue<? extends Duration)> observable,
Duration oldValue, Duration newValue) { - }

1§ READY A= #7449 Z-9olli= PLAYING A2 HAT 4= =g [ HERS 24
Spei7Y s A& $8l setAutoPlay (true) & &3t 2]l A AEE FAISH] S8
currentTime $4& 7HAI8H= Changelisteners 553 4= Qlt}.

o2 A= H|Y L 3T} 2t @ 3dS AAYsHE HS HojE) RootController?] 268013}
2721 T shE FA A skl ARAIA HA,

» root.fxml

&xml version="1.0" encoding="UTF-8"?>

1

2

3 Qimport javafx.scene.layout.*?>
4 Qimport javafx.scene.media.x?>

5 Qimport javafx.scene.image.x?>
6 &import javafx.scene.control .*?>
7
8

<AnchorPane xmlns:fx="http://javafx.com/fxml"

9 fx:controller="sec07.exam@4 mediaview.RootController"
10 prefHeight="220.0" prefWidth="530.0" >
1 1 <C,h,]: ;L,c,j,r,- ,e,r,],>, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Med I aV|eW
12 i <StackPane layoutX="10.0" layoutY="10.0">

: . ImageV|ew
13 i <children)
14 <ImageView fx:id="imageView"
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1
1
1
1
1

5
6
7
8
9

20
21
22
23
24
25
26
27
28
29

fitHeight="200.0" fitWidth="360.0" preserveRatio="false"> i
<imageXImage url="emedia/audio.png" /X}/image) :
</ImageView)
MediaView fx:id="mediaView"
fitHeight="200.0" fitWidth="360.0" preserveRatio="false" />§
¢/childrend 3
§</StackPane>
‘@®utton fx:id="btnPlay” layoutX="385.0" layoutY="15.0"
prefHeight="23.0" prefWidth="137.0" text="24&" />
<Button fx:id="btnPause" layoutX="385.0" layoutY="39.0"
prefHeight="23.0" prefWidth="137.0" text="%="/>
<Button fx:id="btnStop” layoutX="385.0" layoutY="63.0"
prefHeight="23.0" prefWidth="137.0" text="ZX/"/>
</children)
</AnchorPane)>

(&7 AppMain

= y— o )

»> RootController. java

N

- ® W 0 N O Ul H W N =

package sec07.exam04 mediaview;

import java.net.URL;

import java.util.ResourceBundle;
import javafx.fxml.FXML;

import javafx.fxml.Initializable;
import javafx.scene.control Button;
import javafx.scene.image.ImageView;
import javafx.scene.media.Media;
import javafx.scene.media.MediaPlayer;
import javafx.scene.media.MediaView;
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

28
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44

45
46
47

public class RootController implements Initializable {
@FXML private MediaView mediaView;
@FXML private ImageView imageView;
@FXML private Button btnPlay;
@FXML private Button btnPause;
@FXML private Button btnStop;

/A $RE EQlste Bajd BE

private boolean endOfMedia;

@0verride
public void initialize(URL location, ResourceBundle resources) {
//0|T|0] 2| A4
//Media media = new Media(getClass().getResource("media/video.m4v").
toString());
Media media = new Media(getClass().getResource('media/audio.wav").
toString());

//0|C|of Z2i[0]o] A4 2l olcjof Fof 4
MediaPlayer mediaPlayer = new MediaPlayer(media);
mediaView.setMediaPlayer(mediaPlayer);

//READY AE{7} 2 mf 4SSt Runnable M%
mediaPlayer.setOnReady(new Runnable() {
@verride
public void run() {
btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);
if(mediaPlayer.isAutoPlay()) {mediaView.setVisible(false);}
}
13

//PLAYING ME{7} & of A5t Runnable &%
mediaPlayer.setOnPlaying(()->{
btnPlay.setDisable(true); btnPause.setDisable(false);
btnStop.setDisable(false);
)3

//PAUSED AtE{7} E mf AlsH5t Runnable A%
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48 mediaPlayer.setOnPaused(()->{
49 btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(false);

50 1;

51

52 //EndOfMedia AE{7t E wf ASHSH Runnable M3

53 mediaPlayer.setOnEndOfMedia(()->{

54 end0fMedia = true;

55 btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);

56 b

57

58 //STOPPED AtEfZt 2 mf As#st Runnable &%

59 mediaPlayer.setOnStopped(()->{

60 mediaPlayer.seek(mediaPlayer.getStartTime());

61 btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);

62 1;

63

64 //HE ActionEvent 2|

65 btnPlay.setOnAction(event-){

66 if(endOfMedia) {

67 mediaPlayer.stop(); /A4 4|

68 mediaPlayer.seek(mediaPlayer.getStartTime()); /A AlZtES 2202 &

69 }

70 mediaPlayer.play(); /1483517

71 end0fMedia = false;

72 1;

73 btnPause.setOnAction(event-mediaPlayer.pause());  //ZAl HZ|

74 btnStop.setOnAction(event-PmediaPlayer.stop()); 1134

75 }

76 }

»> AppMain. java

1 package sec07.exam@4_mediaview;

3 import javafx.application.Application;
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4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

1 public void start(Stage primaryStage) throws Exception {

12 Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.
fxml"));

13 Scene scene = new Scene(root);

14

15 primaryStage.setTitle("AppMain");

16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {

21 launch(args);

22 }

23 }

2) Slider ZIEE

Slider AEEZL Track¥} Thumb® A% o] ¢ltt  Track Thumb  Block increment
Slider?] value £A4Joll= A Thumb?®l $Jx]Zto] A O ‘Hl 1‘7
A, 22ghe 0, Hhgke 10001, N
7|24 02 Tick marks®} Tick labelo] £4A 9= Tick marks Tick label

g, setShowTickMarks (true )2} setShowTickLabels (true )& 3&dH & 4= At} Block
increment 7FEL setBlockIncrement () 2 A4S 4= 9tk th&-& FXMLE Slider ZESS

Addshs Wile Hojer.

<Slider prefHeight= "Z" prefWidth= "&0|" showTickLabels="true" showTickMarks=
"true"/>
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3 I == MediaPlayer?] 52 274317] 918l Slider AEEE ARESH= S Kol

flo

slider.valueProperty().addListener(new Changelistener{Number>() {
@verride
public void changed(ObservableValue<? extends Number> observable,
Number oldValue, Number newValue) {
mediaPlayer.setVolume(sliderVolume.getValue() / 100.0);
}
b

Slider?] value 4/ A1517] 918l Changelistenerg 5531l changed () HlAZofA
MediaPlayer?] setVolume () WAES &3} MediaPlayer?] volume 442 0.0~1.0
& 7HA=, Slider value /2 0.0~100.0 #2 7FAIER Slider®] value 43k 100.0

© 2 o)A MediaPlayer?] value 4302 A4},

3) ProgressBar2t Progressindicator ZIEE

Q2% 73 o] ProgressBar= 8 WM P AEE  ogressi00 () go;
_ o
°]al, Progressindicator= 9% 29| HEZ |t & oh & 9
progress: 0.6 (S | ¥
Ao WY F=5 FAlsh=d], vt} A ARt FABAL 6é>/°
— 5 $1.0 | —
Age] Mg D ENT FAFL FAY s gy OISO

Done
Qe

the-8 EXMLE A dsh= HHe Hojzr)

{ProgressBar prefHeight="15" prefWidth="100" progress="0.0" />
<ProgressIindicator prefHeight="47.0" prefWidth="31.0" progress="0.0" />

ProgressBari= ProgressIndicatorg 443 819] ZIEE0]7] ufjfof| AMEsl= &/dE0] Y3t
t}, o] ZIEEY] progress 442 X3l AEE AAol=t], Fagk20.00]2 gk 1.00]t},

chee AW AEES WAsHs msolt

progressBar.setProgress(0.0~1.0);
progressIndicator.setProgress(0.0~1.0);
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ProgressBar+= Progressindicator® MediaPlayer2] A4 Al Uehf7] slixl= A A4

AIZES A Y A7EO R e gkS progress A0 2 sk ok,

double currentSeconds = mediaPlayer.getCurrentTime().toSeconds();
double totalSeconds = mediaPlayer.getTotalDuration().toSeconds();
double progress = currentSeconds / totalSeconds;
progressBar.setProgress(progress);
progressIndicator.setProgress(progress);

Folak 2 nbAut A ARk 5] A Abo] 8tke] AR 371 who] uixjar o] 1.00]
E7] 9k 4= 9Jr}, 1#fA] MediaPlayer”} EndOfMedia AFEi7} B9 o progress 432
AR 1,002 AAsH= Zlo] Zr},

mediaPlayer.setOnEndOfMedia(()->{
progressBar.setProgress(1.0);
progressIndicator.setProgress(1.0);
1;

22 o)A dAof A AR A7HE FAISHES ProgressBar?} Progressindicator ZAEES F7}

1L, e 24517] 918l Slider AEES F7IRt Alolth,

ol

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 &import javafx.scene.layout.*?)>

4 <import javafx.scene.media.x?>

5 &import javafx.scene.image.*?>

6 &import javafx.scene.control 2>

7

8 <AnchorPane xmlns:fx="http://javafx.com/fxml"
9 fx:controller="sec07.exam@5_slider progressbar.RootController"
10 prefHeight="220.0" prefWidth="530.0" >

" <children)

12 <StackPane layoutX="10.0" layoutY="10.0">
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13 <children)

14 <ImageView fx:id="imageView"
15 fitHeight="200.0" fitWidth="360.0" preserveRatio="false"»
16 <imageXImage url="emedia/audio.png" /X}/image)
17 </ImageView)
18 MediaView fx:id="mediaView"
19 fitHeight="200.0" fitWidth="360.0" preserveRatio="false" />
20 </children)
21 </StackPane>
22 Button fx:id="btnPlay" layoutX="385.0" layoutY="15.0"
23 prefHeight="23.0" prefWidth="137.0" text="zf&" />
24 Button fx:id="btnPause" layoutX="385.0" layoutY="39.0"
25 prefHeight="23.0" prefWidth="137.0" text="%z="/>
26 Button fx:id="btnStop" layoutX="385.0" layoutY="63.0"
27 prefHeight="23.0" prefWidth="137.0" text="ZX/"/>
28
29 <Label layoutX="387.0" layoutY="101.0" text="A[Z}" />
30 | (ProgressBar fx:id="progressBar” layoutX="385.0" layoutY="121.0" |
31 prefHeight="18.0" prefWidth="98.0" progress="0.0" />
32 §<Progresslndicator fx:id="progressIndicator" layoutX="489.0"
: layoutY="112.0"
33 prefHeight="47.0" prefWidth="37.0" progress="0.0" />
34 “(label fx:id="labelTime" alignment="CENTER" layoutX="386.0"
layoutY="142.0"
35 prefHeight="18.0" prefWidth="98.0" text="0/0 sec" />
36
37 <Label layoutX="385.0" layoutY="169.0" text="42/" />
38 | Slider fx:id="sliderVolume" layoutX="385.0" layoutY="187.0" |
39 prefHeight="14.0" prefWidth="137.0" showTickMarks=“true“/>i
40 gehildrens T

41 </AnchorPane)>

/_i"‘_ AppMain [E=REER )

63%
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» RootController, java

37

package sec07.exam@5_slider_progressbar;

import java.net.URL;

import java.util.ResourceBundle;

import javafx.beans.value.Changelistener;
import javafx.beans.value.ObservableValue;
import javafx.fxml .FXML;

import javafx.fxml.Initializable;

import javafx.scene.control Button;

import javafx.scene.control.lLabel;

import javafx.scene.control .ProgressBar;
import javafx.scene.control.ProgressIndicator;
import javafx.scene.control.Slider;

import javafx.scene.image.ImageView;
import javafx.scene.media.Media;

import javafx.scene.media.MediaPlayer;
import javafx.scene.media.MediaView;
import javafx.util.Duration;

public class RootController implements Initializable {
@FXML private MediaView mediaView;
@FXML private ImageView imageView;
@FXML private Button btnPlay;
@FXML private Button btnPause;
@FXML private Button btnStop;

@FXML private Label labelTime;

@FXML private Slider sliderVolume;

@FXML private ProgressBar progressBar;

@FXML private ProgressIndicator progressIndicator;

private boolean endOfMedia;

@verride
public void initialize(URL location, ResourceBundle resources) {
//BIE|0] | 2Hd
Media media = new Media(getClass().getResource('media/video.mp4").
toString());
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38

39
40
41
4
43
44
45
46
47
48

49
50

51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68

69

70
71

346 Appendix

//Media media = new Media(getClass().getResource("media/audio.wav").
toString());

//0|C|of =20]0] 44 L 0|Cjo] Foff 43
MediaPlayer mediaPlayer = new MediaPlayer(media);
mediaView.setMediaPlayer(mediaPlayer);

//lE MENTE £|H AlSHSE Runnable MA
mediaPlayer.setOnReady(new Runnable() {
@verride
public void run() {
mediaPlayer.currentTimeProperty().addListener(new
Changelistener<Duration)() {
@0verride
public void changed(ObservableValue<? extends Duration)
observable,
Duration oldValue, Duration newValue) {

i double progress = mediaPlayer.getCurrentTime().toSeconds() /!
mediaPlayer.getTotalDuration().toSeconds(); |
progressBar.setProgress(progress);
progressIndicator.setProgress(progress);

labelTime setText(
(int)mediaPlayer.getCurrentTime().toSeconds()+"/"+
(int)mediaPlayer.getTotalDuration().toSeconds()+" sec");
}
1)

btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);
if(mediaPlayer.isAutoPlay()) {mediaView.setVisible(false);}
}
1)z

mediaPlayer.setOnPlaying(()->{
btnPlay.setDisable(true); btnPause.setDisable(false);
btnStop.setDisable(false);
b;
mediaPlayer.setOnPaused(()-){
btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(false);



72 3

73 mediaPlayer.setOnEndOfMedia(O)->{

74 | progressBar.setProgress(1.0); | | ojciof o] =S T |

75 progressIndicator.setProgress(1.0); A progress &4zE 1,022 A3

76 “endofMedia = true; e 1

77 btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);

78 b

79 mediaPlayer.setOnStopped(()->{

80 btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);

81 b

82

83 /125 244

84 ' sliderVolume.valueProperty().addListener(new Changelistener<Number>() { |

85 | eOverride ‘

86 public void changed(ObservableValue<? extends Number) observable,

87 Number oldValue, Number newValue) {

88 mediaPlayer.setVolume(sliderVolume.getValue() / 100.0);

89 ! |

90 D Slidere| value 24 ZA| |

g1

92 //Slider®| value z=7[Zf Ad

93 sliderVolume.setValue(50.0);

94

95 //HE O|HIE H2|

96 btnPlay.setOnAction(event-){

97 if(end0fMedia) {

98 mediaPlayer.stop();

99 mediaPlayer.seek(mediaPlayer.getStartTime());

100 }

101 mediaPlayer.play();

102 endOfMedia = false;

103 b;

104 btnPause.setOnAction(event->mediaPlayer.pause());

105 btnStop.setOnAction(event-PmediaPlayer.stop());

106 }

107 }

03-Java Ul — JavaFX 347



»> AppMain. java

1 package sec07.exam@5_slider_progressbar;
2
3 import javafx.application.Application;
4 import javafx.fxml .FXMLLoader;
5 import javafx.scene.Parent;
6 import javafx.scene.Scene;
7 import javafx.stage.Stage;
8
9 public class AppMain extends Application {
10 @verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.
fxml"));
13 Scene scene = new Scene(root);
14
15 primaryStage.setTitle("AppMain");
16 primaryStage.setScene(scene);
17 primaryStage.show();
18 }
19
20 public static void main(String[] args) {
21 launch(args);
22 }
23 }
XE ZES

JavaFXelle &3 2ol tefdt AEE AAstke FEE] Aledd. o] A= HEESS

javafx scene.chart 37| 2|o]| ZgHE]of Q)
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PieChart

Imported Fruits

Oranges

® Grpeinit @ Ornges @ Pums @ Pesrs @ Apples

BarChart

Country Summary

:

=

= Il e
u

.zmz.zm.zms

LineChart AreaChart
Stock Monitoring, 2010 Temperature Monitoring (in Degrees C)
. =
=
Z
2
O Portfolio 1 O Portfolio 2 O Portfolio 3 © April © May
BubbleChart ScatterChart
Budget Monitoring Investment Overview
. A - R
n - @
o =1 ’ 2
L 3 - - - L
o 3
g o = .
3 - - . 3 L
a» L ° . -
¥
-
a % 2 ® L =
@ Product 1 @ Product2 ® Option 1 M Option 2 § Option 3

FXMLE ZE AEEL ujx|5)=

<PieChart/>

LineChart, AreaChart, BarChart¥ 7%
S Hojzrt

BarChartE Aolsl=

<BarChart>
<XAXisy

HPHL o9 219, PieChart® - theat Zo] 2k =
T} PieChart=X=1} Y=0] §lorng 207 Aolst I g7} gict

<CategoryAxis side="BOTTOM" />

<IXAXis)y
<yAxisy

NumberAxis side="LEFT" />

{/yAxis>
</BarChart)

X237} yZo| Basjug &

et BRsi, ohge

03-Java Ul — JavaFX 349



xAxis) €} yAxisy & 22T X5, Y& Uoth X552 9% Ee ofgfiEo] oL, Y& 9% B
L2%0] 7] thizell =gl Were 9A1E A sfoF gttt <CategoryAxis side=" BOTTOM'/)

L B7 =35 o® o) Yehdth (NumberAxis side="LEFT"/)= <A} o oS 9% 20 L}
Epdlict,

ZFE 9] glofEli= vlojejo] ALt YIEST oA Zdlol ARgsl= Flo] YUxbAo|nE HESw
A Java FLER o]F HOJE[E AL LA AE ZIEZ]| F7leitt,

1) £0| 2L gi= XIE H|o|E]

X3 Y50] R §l= PieCharto] Hlo[HE Algshe WHS thadh &t Ho[HE PieChart.
Date A2 A/d5kaL, o]A& ObservableListo]] 274gt T3 PieChart?] setData () HAER
Agshd Fo,

pieChart.setData(FXCollections.observableArraylList(
new PieChart.Data("AWT", 10),
new PieChart.Data("Swing", 30),
new PieChart.Data("SWT", 25),
new PieChart.Data("JavaFX", 35)
));

2) £0| Z235t XIE HI0E
X%} YZ0] B a3 LineChart, AreaChart, BarCharto] glo|E]E F78l= e o U5}
t}. T2 BarChart] glo]E|S Z715k= WAL Koz},

I ]
XYChart.Series series = new XYChart.Series();
IZN = ES] = =S
series.setName("&2t");
//A2|Z H|o|E M%‘
series.setData(FXCollections.observableArraylList(
new XYChart.Data("2015", 70),
new XYChart.Data("2016", 40),
new XYChart.Data("2017", 50),
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new XYChart.Data("2018", 30)
));
/IZLE0]| A|2|= 27}
barChart.getData().add( series );

XYChart.Series= sPe] ZLefjzof Tt tlojgjolet, ofg] 7)o TejZE HA HolA st
XYChart,SeriesE T1|229] o] BHA| Ao gte}, HloJEl= XYChart. Data Z{4|= A/Js}
11, 0]ZL ObservableListol] A%3F th2 XY Chart,Series2] setData () 0.2 #&Fstc},

XYChart.Series7} $HJ%H AHEQ] getData () HAEZ ObservableListE A3l ¢]7]9]
XYChart.SeriesE £7Febd a7} YAEC} the ojA|= PieChart, BarChart, AreaChart

£ Adske Wile HojEt.

» root.fxml

xml version="1.0" encoding="UTF-8"?>

1

2

3 &import javafx.scene.chart.«?>
4 import java.lang.*?>

5 &import javafx.geometry.*?>

6 &import javafx.scene.layout.*?>
7 Qimport javafx.scene.control 2>
8
9

<HBox xmlns:fx="http://javafx.com/fxml"

10 fx:controller="sec07.exam06_chart.RootController"
" prefHeight="250" prefWidth="850" >

12 <children>

13

14 RBarChart fx:id="barChart">

15 XAXis) ;
16 <CategoryAxis side="BOTTOM" />
17 L UxAxisy |
18 L yAxisy

19 NumberAxis side="LEFT" />

20 L yAxisy

21 | ¢/BarChart>
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22 zﬂfeaChart fx:id="areaChart”
23 <XAX1S)
24 <CategoryAxis side="BOTTOM" />
25 <IXAXis)
26 <yAxis)
27 NumberAxis side="LEFT" />
28 </yAxis>
29 f{AreaChart> _____
30 </children)
31 <{/HBox>
/87 AppMain =R
20 25-
JavaFx 70|
60 — =
30 15-
SWT 40 - |
30 10
‘ AWT e l
10 5-:'
. 0 : = 0 I |
Swing 2015 2016 2017 2018 2015 2016 2007 2018
@ awT @ swing @ swT @ Javarx | Bl [ohd OEIRE

»> RootController. java

package sec07.exam06_chart;

1
2
3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.collections.FXCollections;
6 import javafx.fxml.FXML;

7 import javafx.fxml.Initializable;

8 import javafx.scene.chart.AreaChart;

9 import javafx.scene.chart.BarChart;

10 import javafx.scene.chart.PieChart;

11 import javafx.scene.chart.XYChart;

13 public class RootController implements Initializable {
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14
15
16
17
18
19

21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47

49
50
51
52
53

@FXML private PieChart pieChart;
@FXML private BarChart barChart;
@FXML private AreaChart areaChart;

@0verride
public void initialize(URL location, ResourceBundle
//PieChart CIO|E{ AE

resources) {

i pieChart.setData(FXCollections.observableArraylist( i

new PieChart.Data("AWT", 10),
new PieChart.Data("Swing", 30),
new PieChart.Data("SWT", 25),
new PieChart.Data("JavaFX", 35)

§XYChart,Series series1 = new XYChart.Series();

| series?.setName("2");
seriest.setData(FXCollections.observableArraylist(
new XYChart.Data("2015", 70),

new XYChart.Data("2016", 40),

new XYChart.Data("2017", 50),

new XYChart.Data("2018", 30)

! XYChart.Series series2 = new XYChart.Series();
series2.setName("0{Z}");
series2.setData(FXCollections.observableArraylist(
| new XYChart.Data("2015", 30),

new XYChart.Data("2016", 60),

new XYChart.Data("2017", 50),

new XYChart.Data("2018", 60)

i barChart.getData().add(series1);
i barChart.getData().add(series2);

iXYChart.Series series3 = new XYChart.Series();
| series3.setName("BZ2&");
series3.setData(FXCollections.observableArraylist(
new XYChart.Data("2015", 13),
new XYChart.Data("2016", 6),
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54
55
56
57

58 }

59 }

new XYChart.Data("2017", 22),
new XYChart.Data("2018", 19)

Y

areaChart.getData().add(series3);

»> AppMain, java

package sec07.exam@6_chart;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Scene;
import javafx.stage.Stage;

1
2
3
4
5 import javafx.scene.Parent;
6
7
8

9 public class AppMain extends Application {

10 @0verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.

fxml"));

13 Scene scene = new Scene(root);
14

15 primaryStage.setTitle("AppMain");
16 primaryStage.setScene(scene);

17 primaryStage.show();

18 }

19

20 public static void main(String[] args) {
21 launch(args);

22 }

23 }
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08 JavaFX H|+HI2}t EH}

Ul ofE2|Alo] oA vlrdket Evks W 4= gl 8400t JavaFX = Hlwiiel E8ke A4 e

2= Q%2 MenuBar HAEEZ3} Toolbar AEZS A3t}

MenuBar 71IEE
MenuBar Z1EEL ZAg|o| Afcho] vx| =] thoFst 291 47 A8el=E dllsrh. MenuBar

o= Menuso°] HiA|E=d, the shHoA] “atd” “Hx]"o] Menueol| 3},

Menu ——> = <—— MenuBar

m MEOET| Al Shifts N

Menultem ==p] Cul+0
B =z ctrl+s <—— Accelerator
ZLH7| (H=71)

Menuols WY ofo]&l o2 Menultem, CheckMenultem, RadioMenultem,
CustomMenultem, SeparatorMenultem< 718 5= 9lal, 4B W55 2-= Menu= 718
4= Sk, 9 ShollA “AHERHEZ]”, “E717, AR, “BU77F Menulteme] =L, 7HE SRR
A& SeparatorMenultem©]tt,

CheckMenultem, RadioMenultem< & 7HA] AE|E 7[R &= v ofolglog
CheckMenultem-e 231 A8, thA] 23 v]deo] ot SUe ToggleGroup< =
5= RadioMenultem=-2 SRS S26PH thE ZlE50] A9 A

the-8 FXMLE MenuBarE A sk WS Hojec)

MenuBar)
<{menus>
Menu text="TL"> - /Menup
Menu text="HZ"> - Menu
{/menus)
</MenuBar)

22 “utd” Menu 2 “M|27H57]" Menultem2 5715 = S HojZr}
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Menu text="TpU">
ditems>
Menultem text="M=Z2H=7|" onAction="#handleNew" >
<accelerator>
<KeyCodeCombination alt="DOWN" code="N" control="UP" meta="UP"
shift="DOWN" shortcut="UP" />
{/accelerator)
{graphic)
<ImageViewXimage)Image url="e@icons/new.png" /X</imageX/ImageView)
</graphic>
</Menultem>
</items)>
</Menup

Menultem Button¥} UFF7FX] &2 Z2l81 onAction £4300 A|4H AEZ S HAEE

acceleratory+= 7|5, {(graphic)2 ofo]&-g AA3Ic)

@=7]= KeyCodeCombination 24| = A3/dsk=d], 7], 7], 7], Code 7|9
Z3Fo & JLASE 4= Qltk DOWNLC R AAE 7|2} code 7]1E A0 F=2H Menultem©] A€
Elo] onAction £/3) A wlaErF S, “MEIRET]” vl ofo Rl Y -9 (A + +

% FAJof| (=23 handleNew () WAE=7} AggE )

Toolbar ZIEZE

- h
211& AEsla Ak Toolbar AEZ0] Helsitt, Toolbar 7 (B & [l [ &= hd
=M
EZ2 Button, ComboBox%} -2 t}2 AEEL vjA|g ¢~= M
Zgoldolct, ) /

Th3-2 FXMLE Toolbarg Aeh= HRle HojEr,

<ToolBar)
tems)
<Button onAction="#handleNew")
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<graphic>
<ImageViewXimageXImage url="e@icons/new.png" /X/imageX/ImageView)
</graphic)>
</Button>
</items)
</ToolBar)

the ojAl= Alttol] MenuBar®t ToolBarS 718}l 9ol TextAreaS 714 7Hekst o)
HARS e Aotk MenuBar2] Menultem} ToolBar®] Button< Z25Hd TextArea®l A
Q.
[e)

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 Qimport javafx.scene.layout.*?>

4 &import javafx.scene.control .*?>

5 &import javafx.scene.input.*?>

6 &import javafx.scene.image.*?>

7 ¢import javafx.collections.*?>

8 <&import java.lang.*?>

9

10 <BorderPane xmlns:fx="http://javafx.com/fxml"

1" fx:controller="sec08.exam@1_menubar_toolbar.RootController"
12 prefHeight="200.0" prefWidth="400.0" >

13 <top>

14 <VBox>

15 <children)>

16 <MenuBar)

17 <{menus)

18 Menu text="m">

19 dtemsy

20 Menultem text="A{Z857]" onAction="¢thandleNew" >
21 <accelerator>

22 <{KeyCodeCombination alt="DOWN" code="N"
23 control="UP" meta="UP" shift="DOWN" shortcut="UP" />
24 {/accelerator>

25 <graphic)
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
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<ImageView)
<imageXImage url="eicons/new.png" />/image)
</ImageView>
</graphic>
</Menultem)
Menultem text="Z7/" onAction="thandleOpen" >
<accelerator>
<KeyCodeCombination alt="UP" code="0" control="DOWN"
meta="UP" shift="UP" shortcut="UP" />
</accelerator)
{graphic)
<ImageView)
<imageXImage url="eicons/open.png" /X/image>
</ImageView)
</graphic>
</Menultem)
Menultem text="%{2t" onAction="#handleSave" >
<accelerator>
<KeyCodeCombination alt="UP" code="S" control="DOWN"
meta="UP" shift="UP" shortcut="UP" />
{/accelerator>
{graphic)
<ImageView)
<image) <Image url="@icons/save.png" /X/image)
</ImageView)
</graphic)
</Menultem)
<SeparatorMenultem />
Menultem text="ZLf7|" onAction="#handleExit"/>
</items)>
</Menu>
</menus>
</MenuBar)

<ToolBar>
items)
<Button onAction="#handleNew">
<graphic)
<ImageView)
<imageXImage url="@icons/new.png" /X/image>



66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

</ImageView)
</graphic>
</Button)
<Button onAction="#handleOpen">
<graphic)>
<ImageView>

<imageXImage url="eicons/open.png" /X}/image>

</ImageView>
</graphic)
</Button)
<Button onAction="#¢handleSave">
<graphic)
<ImageView)

<imageXImage url="@icons/save.png" /X/image)>

</ImageView)>
</graphic>
</Button>

<ComboBox prefWidth="100" promptText="AE" >

tems)

<{FXCollections fx:factory="observableArraylList"y

<String fx:value="274"/>
<String fx:value="HIZH"/>
</FXCollections)
</items>
</ComboBox>
</items)
</ToolBar>
</children)
</NBox>
</top)

{center>
{TextArea fx:id="textArea"/>
{/center)
</BorderPane>

03- Java Ul — JavaFX 359



17 AppMain E@g
]

o e@le= -

New

Open

Save

»> RootController.java

package sec08.exam@1_menubar_toolbar;

1
2
3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.application.Platform;
6 import javafx.event.ActionEvent;

7 import javafx.fxml.FXML;

8 import javafx.fxml.Initializable;

9 import javafx.scene.control.TextArea;

10

11 public class RootController implements Initializable {
12 @FXML private TextArea textArea;

13

14 @verride

15 public void initialize(URL location, ResourceBundle resources) {
16 }

17

18 public void handleNew(ActionEvent e) {

19 textArea.appendText("New\n");

20 }

21

22 public void handleOpen(ActionEvent e) {

23 textArea.appendText("Open\n");

24 }

25

26 public void handleSave(ActionEvent e) {

27 textArea.appendText("Save\n");

28 }
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29
30
31
32
33

>

N
~

W N O Ul AW -

13
14
15
16
17
18
19
20
21
22
23

public void handleExit(ActionEvent e) {
Platform.exit();

AppMain. java

package sec08.exam@1_menubar_toolbar;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Parent;

import javafx.scene.Scene;

import javafx.stage.Stage;

public class AppMain extends Application {
@0verride
public void start(Stage primaryStage) throws Exception {
Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.
fxml"));
Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");

primaryStage.setScene(scene);
primaryStage.show();

public static void main(String[] args) {
launch(args);
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09 JavaFX CIO|g€=Z1

tho] Yz T Pilos = F= 1= -0f A %-Lau e ARALY] S QoA AR AE deeeia &
T U}, Held®m s AR oz ARE 4 glar F Ao ofsf AYE=t, told=E T
= T S Ho|d R0 AfpAfowner A= efal B,

thold = Tof= E§“1°dulﬂ g Lmodeless T2 7ER] F577F Qlek, HE tho]d = = E}O] d=IE
7] A7 At Q-5 AN = QAL BEE|s to|d R A (S AlS AR
=3tk

JavaFXolA Algshz tro|d 271 Froll=s w5 A¥sh= FileChooser, HHEDE A8k
DirectoryChooser, HH3s EH$+= Popup 5°] . o] tho] A2 152 javafx.stage 37|
Alof] Ri Qo] Qlrt, tho|d 2w A fo|H R Stage® A/ %] wmolt,

FileChooser, DirectoryChooser

FileChooser= PC2] 392 AEg 4= Q= tho|d=TIolt}, &7] T A o= Ay 4
AL, wHd g HE| oA Wk ahdvt & 4= QU FileChoosere= HEEC] o7 wi&
ofl FXMLOJJA 4118t 4= §131, Java I =2 FileChooserE 443kl showOpenDialog () E
+ showSaveDialog ()& Z&3JloF B& 4= It} tha2 47] 3422 FileChooserg 9+
sEo|tt,

FileChooser fileChooser = new FileChooser();
File selectedFile = fileChooser.showOpenDialog(primaryStage);

(mre H Cx)
&)= » oi=az » am b sm s B EEREET 2|
Fgv  4ED =~ 0O @

musse 3 A EOlEE

H A2 AN

- - &};{‘

i
. nr

=ELEEE
[ER-Z
Beuoe Satjng A2tjog f;hpu 52| jog
= A4m e
o g2
(7
L E =t ‘
ZEhjpg Eliiprg 33.jpg E8irg
oY 0JE(N) ~ |All Files (=#) e
2710) | 32
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showOpenDialog () T+ showSaveDialog ()& $Z&8 tjof= AfAl =95 Aok gt
t}, 9] I=oA+= primaryStage S AlS-3ILt. FileChoosert= Y Tho|d2 J0|B 2 [F7]] E=
(A HES SelstAY [F14] WES 2=8] A7Rls &f7AF Qs ARE 4= gl

71EA 02 All Files ()7} AEiE o] Q7] wiizol RE e & 4= Sk, vhof uped e o
2 egaj|A] gt HeH th2a} o] ExtensionFilterE 473314 FileChooserd| 715
e,

FileChooser fileChooser = new FileChooser();

/oY SEHo2 TUE™ HE It
fileChooser.getExtensionFilters().addAll(
new ExtensionFilter("Text Files", "s.txt"),
new ExtensionFilter("Image Files", "x.png", "x.jpg", "s.gif"),
new ExtensionFilter("Audio Files", "sx.wav", "sx.mp3", "s.aac"),
new ExtensionFilter("All Files", "x.x")
);

File selectedFile = fileChooser.showOpenDialog(primaryStage);
Bdg Agst [E7]] ®e [HAF] HES 29383, showOpenDialog() E+

showSaveDialog () W45 AEE 599 File A4S 2|&lghct, AE whlo] M4 A=E
EAAR A1 Aok File getPath ()& S&3hd Het,

rl

N

File selectedFile = fileChooser.showOpenDialog(primaryStage);
String selectedFilePath = selectedFile.getPath()

gtdo] ofe} g (£ )& Al¥slal Atk FileChooser WAl DirectoryChoosers AR
S ok, AR B2 FileChooser®} B] S5},

DirectoryChooser directoryChooser = new DirectoryChooser();
File selectedDir = directoryChooser.showDialog(primaryStage);
String selectedDirPath = selectedDir.getPath();
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Popup F83 0| E Algohks BEe|s vho|d=Teln, wehh fAl = Al AF

_g_% _/,\_ (;JJ\];]. Opup___ 7«]5% EEJIOOIUP 1]-“}\] Z] EzlnotlfICJtlnn EE—_'E].O H]—/Kdmp down boxes U]_O

2 Q8% HES 2YE 1 Uehte v 58 vE W A 4 ot @ERK
IS S0l RLEZE 133 o] HAIA] SAE ¢ET= Popup= s = Slrh
Popup- SIE$-0] 7|3 A4 (ool &, A%, H4s} 9l B HE, ©7] ME)S 7L QA oirk,
Popup?] WE-& Java =& 281U FXML Tt 2 2Hd3F 4= 9jrt, the-2 FXML TS
J3A Popup 2] UHg-o.2 S7lsl= F=olot,

l

Popup popup = new Popup();
popup.getContent().add(FXMLLoader.load(getClass().getResource("popup.fxml”)));

Popups At H that o] show () HAEES T&61H Hr,

popup.show(primaryStage); //PC 3tH HSY0[A A
popup.show(primaryStage, anchorX, anchorY); /IR EEl ZHHOIAM A

anchorX®} anchorY& AA31A] &L PC 9 Sl Popupe] AdHct thE x|ofA|
Agstar Athd pC 3PH o) 24H0,0)< 71322 anchorX, anchorY S A48l e},
Popup tHE A=f-HTE 249 Ao FolAl HER ShHofA 4 AlY ffoll vehdt,
Popupg %7|8H Popup 2ol Q= AEZ9] oHIEE HJaliA hide () HIAEE TEdfioF g
o}, & oh2 U2 setAutoHide (true ) & A7G8lA T2 =92 2A AT} o 58 uf A5 o=
Popup< 571%5% dfjof gy,

popup.hide(); /I8l e If 5%
popup.setAutoHide(true); /TS ER2 EAHATL Ol5e Of As22 s 43

22 Popupdll £ &2 2 HBoxE FXML A2 A2Jgt Zlo|t}k, HBoxo CSSE 44
A v oMo mAEE 27 M7kl Label & SAME Sl o2 MARI) =53
e AEZ] id £4d0] Slrh= Holt,
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HBox xmlns:fx="http://javafx.com/fxml"
alignment="CENTER_LEFT"
style="-fx-background-color: black; -fx-background-radius: 20;" >
<children>
<{ImageView id="imgMessage"
fitHeight="30" fitWidth="30" preserveRatio="true"/»
<Label id="lblMessage" style="-fx-text-fill: white;">
<HBox.margin)
<Insets left="5.0" right="5.0" />
</HBox.margin)
</Label>
</children>
</HBox>

Popup? A9 Y& FXML mtdo] Aojshd HA|q, A uje} WA 54 g2
FXML 7S 293t Sof WAsfof gt} WAo] Fadt AEZL g o|u9] Jookup (“4id”) |

4TS o] 83 2 4= Gl o] HlAnE AESO] id SAGHS o §aN AESS Ferh
29

tlo

U3 3 E+= HBox7}t
BRI S Mol

F Fof] 9] ImageView?} Label®] 25 o] F4ox 4%

//FXML oY =g
HBox hbox = (HBox) FXMLLoader.load(getClass().getResource("xxx.fxml"));

//HBox LU0 = ImageView?} Label ZHEEZ 2tz 7|
ImageView imageView = (ImageView) hbox.lookup("#imgMessage");
Label 1blMessage = (Label)parent.lookup("#lblMessage");

//ImageViewoi| O|0[2|E Moty ORAZ 23S T Popups H=F OHIE A2

imageView.setImage(new Image(getClass().getResource("images/dialog-info.png").
toString()));

imageView.setOnMouseClicked(event-ppopup.hide());

//Labelo| 225 A%
1blMessage.setText("OA|Z|7} t&LICH");
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Popup H-&-0] = Slehd T I ER Popupe B¢

//Popup A4
Popup popup = new Popup();

//Popup2l HE2Z hboxE M¥
popup.getContent().add(hbox);

//CHE =22 EHAIL O|5E mf Popups 2822 &7|=5 43
popup.setAutoHide(true);

//Popup E[R7[(AKAF 2E2= primaryStage2 M)
popup.show(primaryStage);

F{AE ClO|ER
clofet Uo] cold2 1 TSR Atk Stage A A Bl Te)7 7REel ol
271 A4S ket o] st Hek

//Stage HA| Ao

Stage dialog = new Stage(StageStyle .UTILITY);
/12Ee|A2 HY

dialog.initModality(Modality .WINDOW_MODAL);
[IAR2} e dY
dialog.initOwner(primaryStage);

//CtolgE A= 43

dialog.setTitle("&tol");

Stage A/} mi7igholls= e ~EfAS AR StageStyle 7 A7t -2t} T2 StageStyle
A et A9 AEYS At sFolrt
StageStyle gH &= A
QUITIO| I AEIRL HZO| E KIS0 HAI0OIE, EIOS, 54, 22
DECORATED =] HiE Tl S
UNDECORATED HHZ0| S MISE SIS
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TRANSPARENT 20| £, M=E 2=
UNIFIED DECORATEDS} S5l LIZ=2| ZAIMO| g2
uTILITY 0| ElMo| 1, MI=E0] EPOIS, B= HER US

qref wi7gko] = 712 AR StageE AdUTHH DECORATED =7k AT
initModality (Modality. WINDOW_MODAL)- 2g tlo|d2 =2 AA3ic), o] AAS 514
Yo 7|EHog maE|Av) "t initOwner (primaryStage )= &FAF HEf-sused A
gt}

-8 A AH tho|d 2 o] 5oy W82 AnchorPane 2 & A28k FXML I}do|c},

O_L4

<AnchorPane xmlns:fx="http://javafx.com/fxml"
prefHeight="150.0" prefWidth="400.0" >
<children)
<ImageView fitHeight="50" fitWidth="50"
layoutX="15" layoutY="15" preserveRatio="true")
<imageXImage url="eimages/dialog-info.png" /X/image>
</ImageView)
<Label id="txtTitle" prefHeight="15.0" prefWidth="290.0"
layoutX="87.0" layoutY="33.0" />
<Button id="btnOk" layoutX="336.0" layoutY="104.0" text="&I" />
</children)
</AnchorPane>

'203 oI5k ELITR

Ly
0

& I T+ AnchorPane”’t 294% Sof] H2] ImageView?} Labeld] Z2E @o] 58L&
Ae s S Hojenh
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J/EXML ol 24
AnchorPane anchorPane = (AnchorPane) FXMLLoader.load(getClass().getResource("xxx.
fxml"));

//Labelol 222 #HE
Label txtTitle = (Label) parent.lookup("#txtTitle");
txtTitle.setText("&lstHSLI7R");

/IHES| OHIE 2|
Button btnOk = (Button) parent.lookup("#btnOk");
btnOk.setOnAction(event->dialog.close());

71228 tho] &z 19] o] SEIgithel that o] 712 thol R 19] gL st
A,

iz
o

g

//CHO|¥ 27 LHEE Scene A2 051 Clo|¥=2710f A4
Scene scene = new Scene(parent);
dialog.setScene(scene);

//CIOIEE2 & 37|18 HZEsHA| Ret=s HE(WHE0| AnchorPaned 2% ZR)
dialog.setResizable(false);

//CIO|¥ 2T =27
dialog.show();

primaryStage &=X 27|

EEFA told 215 AT tl= fAl 77t 2 primaryStage”t B a0t HEET
H

oA primaryStageS &

1) M2 SHA0N TESH= Wi
primaryStage+= #1¢1 S22 start () Wi7HEeZ HEE7] wfizo] start () HlAEo)A AES
= primaryStageS 5P Hr,

FXML FE g|719] fx.controller Aol AAE AEED S¢|A= FXMLLoader”F FXMLS &2
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FXMLE FXMLLoader?] A& fj4A=2] Joad ()2 293 FXMLLoader 2A4E &

2o FXMLLoader 21A41& A1 AJAISIaL e o] QlAEA HATE2l Joad ()

FXMLE 24 3fjof 3t}

d

il

public class AppMain extends Application {
@verride
public void start(Stage primaryStage) throws Exception {
//EXNL 24

o
4>
£Q
~N

FXMLLoader loader = new FXMLLoader(getClass().getResource("root.fxml"));

Parent root = loader.load();

/1’48 =l Controller ZHA|E 0| primaryStage HE
RootController controller = loader.getController();
controller.setPrimaryStage(primaryStage);

Scene scene = new Scene(root);
primaryStage.setTitle("AppMain");
primaryStage.setScene(scene);
primaryStage.show();

FAT= ZAEEHY setPrimaryStage () HIAEE o]-838llA4] primaryStage s

o AEZ = tha o] E9} Setter HlAEF F7Fslof i,

public class RootController implements Initializable {
private Stage primaryStage;
public void setPrimaryStage(Stage primaryStage) {
this.primaryStage = primaryStage;

s

g5t 97 o

=
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2) ZiH|o|] E= ZHEEZHE] = Bhd
Aoyt HEZ9] getScene () #l4E4= AH4lo] 3231 Scene ZA1E
9] getWindow () H2EE ZALS: HoF Stage A4S gJeldit), webA ohgat e Ies

o] &5l HEE oA primaryStage s ¥-& 4= Ut
Stage primaryStage = (Stage) HEZE .getScene().getWindow();

o5 2 9] I == initialize () HAE Qo= ARSEE 4= §ltk 71 o]f-= ©}4] primaryStage
7} &0 A 49t7] wliEolch wol ZeA9) start() WAaEo|A Scene AAE AT,
primaryStage©]l Scene-& AAallolTt 9] =7} A 02 FARRIE wlebs] o[HIE A HA=
o Aetk 9 =5 ARgSjlof shct,

dlE £o] Buttons 3L 1 Adsk= WAE7} handleButton () ©]2Hd handleButton ()

=2 =2 7

HAE Yol 23} Zo] primaryStageS Hojof S},

public class RootController implements Initializable {
@FXML private Button button;

@lverride
public void initialize(URL location, ResourceBundle resources) {

public void handleButton(ActionEvent e) {
Stage primaryStage = (Stage) button.getScene().getWindow();

TRg oAl A7) e ol dR 15 S et MES Selaly Berh, R A HES 5
Q) 0 ol 1S, 5 WA EL k) A3 tholel g, A WA HEL talze) AE tol
A2 ) WA HIES PAL, Tl A HES AAE thololz s mert
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» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>
2
3 &import javafx.scene.layout.*?>
4 Qimport javafx.scene.control 2>
5 Qimport javafx.geometry.*?>
6
7 <HBox xmlns:fx="http://javafx.com/fxml"
8 fx:controller="sec09.exam@1_dialog.RootController"
9 alignment="TOP_LEFT" spacing="10.0" >
10 <children>
" <Button text="Open FileChooser" onAction="t¢handleOpenFileChooser"/>
12 Button text="Save FileChooser" onAction="#handleSaveFileChooser"/>
13 <Button text="DirectoryChooser" onAction="thandleDirectoryChooser"/>
14 <Button text="Popup" onAction="#handlePopup"/>
15 Button text="Custom" onAction="¢handleCustom"/>
16 </children>
17 <padding>
18 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
19 </padding)
20 </HBox>
/f AppMain @Eu

{.)pen.léijechooser | Save FileChooser DirectoryChooser Phpup

»> popup.xml

~N O Ul B W N =

&xml version="1.0" encoding="UTF-8"?>

Qimport javafx.geometry.*?>
import java.lang.*?>

&import javafx.scene.control .*?>
&import javafx.scene.image.*?>
<import javafx.scene.layout.x?>
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10
1
12
13
14
15
16
17
18
19
20
21

<HBox xmlns:fx="http://javafx.com/fxml"
alignment="CENTER LEFT"
style="-fx-background-color: black; -fx-background-radius: 20;" >
<children) HBox0l| CSSE HEoliA] HiAS Moz 2A2|l= S22 HE
<ImageView id="imgMessage"
fitHeight="30" fitWidth="30" preserveRatio="true"/>
{Label id="IblMessage" style="-fx-text-fill: white;">
<HBox.margin) Labele| SXMS SMo 2 HA
<Insets left="5.0" right="5.0" />
</HBox.margin)
{/Label>
</children)
</HBox>

»> custom_dialog.xml

1
2
3
4
5
6
7
8

9
10
"
12
13
14
15
16
17
18

&xml version="1.0" encoding="UTF-8"?>

<import javafx.scene.layout.*?>
&import javafx.scene.control .*?>
<import javafx.scene.image.*?>

<AnchorPane xmlns:fx="http://javarx.com/fxml"
prefHeight="150.0" prefWidth="400.0" >
<children)>
<{ImageView fitHeight="50" fitWidth="50"
layoutX="15" layoutY="15" preserveRatio="true"»
<imageXImage url="eimages/dialog-info.png" />/image>
</ImageView)
{Label id="txtTitle" prefHeight="15.0" prefWidth="290.0"
layoutX="87.0" layoutY="33.0" />
<Button id="btnOk" layoutX="336.0" layoutY="104.0" text="2toI" />
</children)
</AnchorPane>
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»> RootController. java

package sec09.exam01_dialog;

1
2
3 import java.io.File;

4 import java.net.URL;

5 import java.util.ResourceBundle;

6 import javafx.event.ActionEvent;

7 import javafx.fxml .FXMLLoader;

8 import javafx.fxml.Initializable;

9 import javafx.scene.Parent;

10 import javafx.scene.Scene;

11 import javafx.scene.control .Button;

12 import javafx.scene.control.lLabel;

13 import javafx.scene.image.Image;

14 import javafx.scene.image.ImageView;

15 import javafx.stage.DirectoryChooser;

16 import javafx.stage.FileChooser;

17 import javafx.stage.FileChooser.ExtensionFilter;
18 import javafx.stage.Modality;

19 import javafx.stage.Popup;
20 import javafx.stage.Stage;
21 import javafx.stage.StageStyle;

22

23 public class RootController implements Initializable {

24 @verride

25 public void initialize(URL location, ResourceBundle resources) {
26 }

27

28 private Stage primaryStage;
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

public void setPrimaryStage(Stage primaryStage) {
this.primaryStage = primaryStage;

//oY HY| cio|gdza H¥
public void handleOpenFileChooser(ActionEvent e) {
FileChooser fileChooser = new FileChooser();
fileChooser.getExtensionFilters().addAll(
new ExtensionFilter("Text Files", "x txt"),
new ExtensionFilter("Image Files", "x.png", "x.jpg", "x.gif"),
new ExtensionFilter("Audio Files", "x.wav", "~.mp3", ".aac"),
new ExtensionFilter("All Files", "x.x"));
File selectedFile = fileChooser.showOpenDialog(primaryStage);
if (selectedFile != null) {
System.out.println(selectedFile.getPath());

[/ A cio|gdza H¥
public void handleSaveFileChooser(ActionEvent e) {
FileChooser fileChooser = new FileChooser();
fileChooser.getExtensionFilters().add(new ExtensionFilter("All
Files", "x+"));
File selectedFile = fileChooser.showSaveDialog(primaryStage);
if (selectedFile != null) {
System.out.println(selectedFile.getPath());

//E|HER| MEf Co|gd=0 A
public void handleDirectoryChooser(ActionEvent e) {
DirectoryChooser directoryChooser = new DirectoryChooser();
File selectedDir = directoryChooser.showDialog(primaryStage);
if (selectedDir != null) {
System.out .println(selectedDir.getPath());

//Popup ClO|¥=7 A
public void handlePopup(ActionEvent e) throws Exception {
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68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99
100
101

Popup popup = new Popup();

Parent parent = FXMLLoader.load(getClass().getResource("popup.fxml"

~

ImageView imageView = (ImageView) parent.lookup("#imgMessage");

imageView.setImage(new Image(

getClass().getResource("images/dialog-info.png").toString()));

imageView.setOnMouseClicked(event-ypopup.hide());

Label lblMessage = (Label)parent.lookup("#lblMessage");

1blMessage.setText("OiA|Z|7} tELICEH");

popup.getContent().add(parent);
popup.setAutoHide(true);
popup.show(primaryStage);

/ALY Clo|g20 A3
public void handleCustom(ActionEvent e) throws Exception {

Stage dialog = new Stage(StageStyle.UTILITY);
dialog.initModality(Modality .WINDOW_MODAL);
dialog.initOwner(primaryStage);
dialog.setTitle("&tol");

Parent parent = FXMLLoader.load(getClass().getResource("custom dialog.

fxml"));
Label txtTitle = (Label) parent.lookup("#txtTitle");
txtTitle.setText("&RIstELI7I");
Button btnOk = (Button) parent.lookup("#btnOk");
btnOk.setOnAction(event->dialog.close());
Scene scene = new Scene(parent);

dialog.setScene(scene);
dialog.setResizable(false);
dialog.show();

03
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»> AppMain. java

1 package sec09.exam01_dialog;

2

3 import javafx.application.Application;

4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @0verride

11 public void start(Stage primaryStage) throws Exception {
12 FXMLLoader loader = new FXMLLoader(getClass().getResource("root.fxml"));
13 Parent root = loader.load()

14 RootController controller = loader.getController();
15 controller.setPrimaryStage(primaryStage);

16

17 Scene scene = new Scene(root);

18

19 primaryStage.setTitle("AppMain");

20 primaryStage.setScene(scene);

21 primaryStage.show();

22 }

23

24 public static void main(String[] args) {

25 launch(args);

26 }

27 }

10 JavaFX CSS 2Etg

JaVaFX UI_%~ Ia—%ﬁ]_“;_—_ Z—]_E-ﬂol .1 ;1’—]_ CSSCax ading Style Sheel:E. X'LQ—_O'H/\i EO]: U] Aﬂ/\cl— ‘g— ‘%
WA 4 T, 0|2 HTMLO] CSSE 83K 203t SARIC, T2 JavabX ofelol e
CSSE A-8-5HH Ul £2710] o GA| Feba|=A] HojErt,
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1 Demo EIER™ 9 Demo (=] = [

® High |
P Your name
=~ | English ~

P Your password
| Accept | | Decline | Mot Availabie
|| Normal | (v Checked [=] Undefined

Progress: (J————————————

JavaFX CSS= W3C CSS ¥ 2.1 2% (hitp://www.w3.org/TR/CSS21) ¢l wf27] mi
o] CSSE HTML #A19] 2BHdS 2Hdsf 2 7idAk= 47 JavaFX CSSE Aold 4= Qloh o,
JavaFX CSS9| £/ W3C CSS £/4% oll “—fx—"7} o &= 2ol Aolfjoleh,

JavaFX ZIEE9] 7]& CSS+= modena.css It o] 2HdE|o] 9Tt o] 22 javax. controls.jar
Hgo] 23 o] Qlet

com/sun/javatx/scene/control/skin/modena/modena.css

A2 Csst 71 Csse) ST WAL AR S48 R 28 ATk ALY Css
£ g3 Yol o] Ei ASES PR 1) 4 A= Qlefel 2utel Az o)

CSS & /3L Scenedl 283t W4{o] Qlch,

Ql2Io1 AEIY

O]a}.o]mlme /\E].OE]S Z_—]_Eﬂ()]];] E—\_.

eg
. 4] 49 W A3 AT sl ] 26

GIEO|Y style="£4:2k &4:25
GIEE style="£4:32h £4:38 -
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k- ol Al= Al 7H9] Label& FXMLZ 41918131, Label 9] style 4408 o]-8-314 3 ¥4 Label->
e A2, S et oz CSSE A8star, = WA, Al WA Label& Hi73& wetA], 244

£ Mo CSSE At

jus)

» root. fxml

1 ¢xml version="1.0" encoding="UTF-8"?>

2

3 <import javafx.scene.layout.*?>

4 &import javafx.scene.control .*?>

5 ¢import java.lang.x?>

6

7 <HBox xmlns:fx="http://javafx.com/fxml"

8 prefHeight="50" prefWidth="400" alignment="CENTER" spacing="20">

9 <children>

10 {Label text="Z&Htet =2tZH4/"

11 style="-fx-background-color: black; -fx-text-fill: yellow;
-fx-padding: 5;"/>

12 <Label text="T}2tHtEl BIZ4]"

13 style="-fx-background-color: blue; -fx-text-fill: white;
-fx-padding: 5;"/>

14 <Label text="T}2tHtE!, BIZ4]"

15 style="-fx-background-color: blue; -fx-text-fill: white;
-fx-padding: 5;"/>

16 </children)

17 {/HBox>

/_l | AppMain L‘:' =l g

metierazs [ e S

»> AppMain, java

1 package sec10.exam0@1_inline;
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3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;
5 import javafx.scene.Parent;
6 import javafx.scene.Scene;
7 import javafx.stage.Stage;
8
9 public class AppMain extends Application {
10 @0verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);
14
15 primaryStage.setTitle("AppMain");
16 primaryStage.setScene(scene);
17 primaryStage.show();
18 }
19
20 public static void main(String[] args) {
21 launch(args);
22 }
23 }
2% CSS mid
Qlefel 2etele olujet AESY] style 4O CS5E A 21§31] tjRo] HUT 26t
= A&she AHoldet HEEC] Wobdas & A7} Sojue @0l Slrh E3E glojokx

FXML} CSS7F 4o 14127} of e,

Qlekel AetdRTh= ot CSS Tt WALS ARSSHH S8 CSS AHAS £0|1 AAEAS

A frAEAE HEsRIe), o CSS ahd JHAS: EH|o|H et AEE | ARH= CSSE e 9
of 24J31aL, Scened AT o S8 WAlo|ct,

olg] 71x] 5ol 7] wfel B JavaFX ofZe]Alo]l A el gl o CSS Y HHAkS AL
g3ttt o Css TS 2HJsl7| flhale B 71| et S dolof gitt,
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ekl 2erele g o]y i AESo 2 A6l §517] uhio] AeiA7t BagiA,

93 CsS TRk Aol g3 Tlejoluiet 1B S-S Melas A} Basi ohee A

-

Aeahs S8 { 1ol A9E CSS 44 A8 dHloly Ee AEES AdEshe 9% sh=t,

O Al 7FA17F At

MEHK} EEA HHEH

|o o
Type MEHR} Type { 832k 435 .}
idl AMEHX} #id { 4725 443k )

class MEHX} class { &2t 48326 -}

Type AEjAs 28 B19]o] Zdlo]y] i AESS B Mujgit} o Sof BE Label AES
o] 92 ofuhS YK 31 Arhyl thevt o] efshd et

Label
a—?x {addin 5 dLabel -
} P g <Label >
#d A= T id 499 7H1AL gl= H oY s HEES A3t olE 501 id 4

#rol Iblid?l Label @] vi74E 205
=,

 2AE webi 02 At ek cheat o] gojst

#1blId {
-fx-background-color: black;
-fx-text-fill: yellow;

}

{Label id="lblId">
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.class AR = 5Y3E styleClass £97k= 7HA1L Sl HH|olH B HESS Augit), A=
£0] styleClass </d4te] IblClass?l Label®] #i7& aft oz S25 s o g dAdskal Aok
ot ol gejshH Fek

#1blId {
-fx-background-color: black; <Label styleClass="1blClass"»
-fx-text-fill: yellow; <Label styleClass="1blClass"»

}

FXML #HollA] id £/482 et aha 7HHoF SRAIRL styleClass /42 58 b= 7Hd o= 9
o}, o] T2 id ATEAE sl

g 4 Qe

o
EETHAEEt 4= 9l ¥H, class ARz A0 ofg] ZIES

)

tlo
20

Wi
o
&

Type AeHZ}} class ABRl= 23] 7hsslt), ol 50] Label AEE FolA] styleClass=
"className"& 7P AT CSSE #-8-a1a Atk o3} o] Aojshd Hot, 7HeF Button ZAE
£0] styleClass="className"& 7}A| 2L QIthH CSS+= -85 %] eF=t},

Label.className {
-fx-background-color: blue;
-fx-text-fill: white;

HEEE Al 7K AEiE 7H 4= ook 8 7hs3 Al (focused), mH-27EF 1ol Sl AH
(hover), HF-A= 229 Al (pressed) & Dokt ZF el whet ABYE tEA 285

a1 Alok AEiz) o2ofl ffocused, thover, pressedE &0|H Hct, o]2g AES A 2~
(pseudo—class) 2}l ghct,

Al AEHE MEHX]
Q121 7js5t ALl Meixkfocused { £425 42k -}
OIRATH AEE 2of| U= MEH MeEfRthover { 425 425 - )

OlRAZ ZIEES +2 el MEHRFpressed { £4:25 &4k -}
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2) CSS me &

oA 2 < CSS 32 7N HEoly = HEZ] 28517 Scenedll 71511 Scene
o] 2= FE|oH ek HES] A8 4= Qi
7N AHold E= AEZ0] CSS S Agsted that o] FXML 2HdofA] iy e =1o]
stylesheets 422 CSS 1t A25 A5 Hc},

<HE|0|H stylesheets= "eapp.css"y

Scene U] = g olH e} AEE A&3lHW Scene? getStylesheets() HAER
ObservableListE 41l, ¢J7]9] CSS 7} F7F3It}, CSS S HQl S} FAsH 4
2of|A 5] 2P| m 2 th2atl o] CSS T HRE o] el Ht

public class AppMain extends Application {
@lverride
public void start(Stage primaryStage) throws Exception {
Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
Scene scene = new Scene(root);

primaryStage.setScene(scene);
primaryStage.show();

kS ARl 25 CSS TS 0] 8384 Label &2 v AT} S-S WSt root.xmloflA] 3
HA Labeloll= id $730] a1, & HALE Al 94| Labeloll= styleClass £4d0] itk A& 5
E5AL o] &S o] 83llA] AEAE AAdEitt,

» root.fxml

1 <&xml version="1.0" encoding="UTF-8"?>

w N

<&import javafx.scene.layout.*?>
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4 &import javafx.scene.control .*?>
5 import java.lang.*?>
6
7 <HBox xmlns:fx="http://javafx.com/fxml"
8 prefHeight="50" prefWidth="400" alignment="CENTER" spacing="20">
9 <children>
10 <Label id="IblId" text="ZZHIE} =2tZHK"/>
11 <Label styleClass="IblClass" text="Lt2tHE} BIZH["/>
12 {Label styleClass="IblClass" text="L}2tHIE} SIZH"/>
13 </children)
14 </HBox>
,:l' 7 AppMain E@u

LiEHHIEL E 2N MHEHIEL S =M

»> app.css

1 /* | Label MEH %/ : R :
5 Label { CSS:I;’F—’QEA{ZE ’:'—Hj ;/E =i
3 -fx-padding: 5; XHjm//TﬁLA%THAq ,,,,,,,,,,,,
4 }

5

6 /* 1d="1blId"S 72l HEZ MEl »/

7 #1b1Id {

8 -fx-background-color: black;

9 -fx-text-fill: yellow;

10 }

I

12 /* styleClass="1blClass"S 7tZ ZHEZ MEH #/
13 .1blClass {

14 -fx-background-color: blue;
15 -fx-text-fill: white;
16 }
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»> AppMain. java

1 package sec10.exam@2_css_file;

2

3 import javafx.application.Application;

4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14 scene.getStylesheets().add(getClass().getResource("app.css”).toString());
15

16 primaryStage.setTitle("AppMain");

17 primaryStage.setScene(scene);

18 primaryStage.show();

19 }

20

21 public static void main(String[] args) {

22 launch(args);

23 }

24 }

o3 A= TextField2} Button ZAEES] AFefjo] whaba] A& A3} TextField7F Y
7hst A7t EH u S b o2 tke-A7t Button ol QoW viAE A TE|a &
Sl w7k o 2 WAs)

=
=
2]
=

»> root.fxml

&xml version="1.0" encoding="UTF-8"?>

<import javafx.scene.layout.*?>
&import javafx.geometry.x?>

~ w N -

384 Appendix



Qimport javafx.scene.control.*?>

5
6
7 <HBox xmlns:fx="http://javafx.com/fxml" spacing="10">
8
9

<padding)
<Insets topRightBottomLeft="10"/>

10 </padding>
I
12 <children>
13 {TextField prefWidth="200"/>
14 Button prefWidth="50" text="&to/"/>
15 </children>
16 </HBox>

W7 AppMain
I

»> app.css

1 TextField:focused {

2 -fx-border-color: skyblue;

3 -fx-background-color: yellow;
4 }

5

6 Button:hover {

7 -fx-border-color: skyblue;

8 -fx-background-color: yellow;
9 }
10
1" Button:pressed {
12 -fx-border-color: skyblue;
13 -fx-background-color: red;
14 }
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»> AppMain.java
package sec10.exam03_state_selector;

1

2

3 import javafx.application.Application;
4 import javafx.fxml .FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);
14 scene.getStylesheets().add(getClass().getResource("app.css”).toString());
15
16 primaryStage.setTitle("AppMain");
17 primaryStage.setScene(scene);
18 primaryStage.show();
19 }
20
21 public static void main(String[] args) {
22 launch(args);
23 }
24 }
border &4

2B, W7 A fIA1E B 5 e AR SAE0] sdth
£H g
—fx—border—color BAIMO| MiA
—fx—border—insects LIS ZAMS| 21X
—fx—border—radius S ZAEIE It #el BXIE
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—fx—border—style LA AEIQYAIM, FM)

—fx—border-width BAMC| F7|

—fx—border—color &/3 ZAAL] M-S AAsk=t, thaat} 22 tefst e AE
oiet,

-fx-border-color: red; //MH0|&

-fx-border-color: #ff0000; [FAAHS

-fx-border-color: rgba(255,0,0,0); //rgba(redgt, greenzt, bluezt, EY=)

rgba () ¥=9] red, green, blue= 0~255 & 7H 4= L, FH%== 0.0 (F8)~1.0(EF%)

e 7RI o AN e e 2, 57 19 ARt Zlolth

-fx-border-color: red;
-fx-border-width: 1;

—fx—border—radius $4-& 92| WA E-S HA A ST A 2E vhEL)

lo

-fx-border-color: red;
-fx-border-width: 1;
-fx-border-radius: 20;

JavaFX 7ol 9l AEESL vl BAA oo it BAdS o= 1 4 0

5 , = -1
&t 4= Qlt}, —fxborder—insets 4202 A Ao UeRS Zlol& 4% w10 55
A

2 A sk thE S5 A Tl Al w71, AV,

e}l AT 4 ik, thee 379) AN Helshar 2zt A e )

10 R
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-fx-border-insets: 0, 10, 20;
-fx-border-color: red, green, blue;
-fx-border-width: 1, 1, 1;

ZAAAL top, right, bottom, left 82 7], AA;, AEFA-E XA 4= Q). Fh9] <oA= top -
AlAFsl AlAl ISR top, right, bottom, left® A5 ok, tha-2 = WA AAA top,
bottom®] M-S Mo g AAstar, Al A A A right, bottom@] #7115 30= A%t A

oltt.

-fx-border-insets: @, 10, 20;
-fx-border-color: red, green white green white, blue;
-fx-border-width: 1, 1, 1 3 3 1;

—fx—border—style $4d-2 A4} HAS AAsh=t, solid (441), dotted (A1), dashed (Hh
AR eF o] Ao Wl Fuhe ATt 4x 9l segments () S FHOE % 4= Q) segments () 9]
O =z
ES

W REES B WA ZhS H19] ZolS, B4 A ghe Fe] ZolS F Hick, tha ukE A

-fx-border-color: red;
-fx-border-width: 2;
-fx-border-style: solid dotted dashed segments(3, 2, 8, 2);

TS oAl FXMLE Y] 7112] VBoxE ¥ 2|5}l border £4-& th2 7] 285}t

»> root.fxml

&xml version="1.0" encoding="UTF-8"?>

&import java.lang.*?>

&import javafx.geometry.*?>
<import javafx.scene.layout.*?>
<import javafx.scene.control 2>

(o) I B O R
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8 <HBox xmlns:fx="http://javafx.com/fxml" spacing="20">

9 <padding>
10 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
11 </padding>
12 <children)
13 <VBox id="vbox1" prefHeight="100" prefWidth="100"/>
14 <VBox id="vbox2" prefHeight="100" prefWidth="100"/>
15 <VBox id="vbox3" prefHeight="100" prefWidth="100"/>
16 <VBox id="vbox4" prefHeight="100" prefWidth="100"/>
17 <VBox id="vbox5" prefHeight="100" prefWidth="100"/>
18 </children>
19 </HBox>
[0 AppMain ESRECR™ )

»> app.css

1 #vbox1 {

2 -fx-border-color: red;
3 -fx-border-width: 1;

4 }

5

6 #vbox2 {

7 -fx-border-color: red;
8 -fx-border-width: 1;

9 -fx-border-radius: 20;
10 }
11
12 #vbox3 {
13 -fx-border-insets: 0, 10, 20;
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14 -fx-border-color: red, green, blue;

15 -fx-border-width: 1, 1, 1;

16 }

17

18 #vbox4 {

19 -fx-border-insets: 0, 10, 20;

20 -fx-border-color: red, green white green white, blue;
21 -fx-border-width: 1, 1, 1 3 3 1;

22 }

23

24 #vbox5 {

25 -fx-border-color: red;

26 -fx-border-width: 2;

27 -fx-border-style: solid dotted dashed segments(3, 2, 8, 2);
28 }

»> AppMain. java
package sec10.exam@4_border;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Scene;

1

2

3

4

5 import javafx.scene.Parent;
6

7 import javafx.stage.Stage;
8

9 public class AppMain extends Application {

10 @verride

11 public void start(Stage primaryStage) throws Exception {

12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14 scene.getStylesheets().add(getClass().getResource("app.css”).toString());
15

16 primaryStage.setTitle("AppMain");

17 primaryStage.setScene(scene);

18 primaryStage.show();

19 }

20
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21 public static void main(String[] args) {
22 launch(args);

23 }

24 }

background 4

o
background £/42 oy 3 AEES] vjg AetdS AR

oJuAE AT ¢ Sle AT H4E0] At

%
Mz
(1)

—fx—background—color H{Z Al

—fx—background-image i olo|x|

—fx—background—position BiZ o[o|x| 2{X[top, right, bottom, left, center)
—fx—background-repeat 0[0|X| Btg OR(ho-repeat: BHE5IX| 243)

—fx—background—color $4-2 w7 AARS A7gsh=t|

EA

-fx-background-color: red; //M O|&
-fx-background-color: #ff0000; [[#ME HS
-fx-background-color: rgba(255,0,0,0); //rgba(red?t, greenzt, bluezt, EYT)

—fx—background—coloroll= T AR ol e} A3 2 03 et e HAS 4 ik,
A 2 A EE AR Ao A RLE £ A7) 218 Biako = AX3] A skE o) A9 ety

Q=S ApAshs e theat ek

linear-gradient(to RIS, A[ZfA Sy, SZHE Mg, ZA);
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218 WakS- to bottom, to right, to bottom right 53 o] oz o2xo

=, gzrios XS 4 Qlek, 747 Mo % Fert Al S, M He® A

A 4= ook ©, £ A2 % 2 = 4 itk % ghol A %%3}71] Aol
2. e thet o] 2MdE g Tt AEE 285 Aol

rr
J
4
o
m

-fx-background-color: linear-gradient(to right, black, white);

rﬁ
oft
¥
o
T
rz
F] r

/\]Xl— Mo A FE] T A7kR] P02 A AE| A WSS ot ¢F TR dE

radial-gradient(center X% Y%, radius R%, A|ZiAH Sy Z7HA Mg, &2

1=

Ve

X%} Y%= g0l 9 AEZS] HATHS 0%, 0%2 21, 9] FA-o] YAlsh= 3-8 A4
o}, 95 =91 center 50% 50%= ] HAFUAS SO0 2 AT} R% = S - AFE AAF

W37l 27 E= Qz)o]t}h, of|E S0 radius 50%= Hlo|H U AEE A o

ki3

ool 9 TR AES HgRIch, 24240 Ao] W % HEE USA S, M o=
AAE 4 olrh B, B AL % 3he 4 itk % alol Akl 5 Ay

ert 9. 2a gl theat ol AE 9 Jebrielest 488 ol

-fx-background-color: radial-gradient(center 50% 50%, radius 50%, #ffffff 10%,
#000000);

—fx—background—image /32 vl oJn|AE A7}, w7 ow|A|Er} HHlold 9 AEES]
Afo|z7} B 2 ofu|R|= HigA o g ErgfE), gt vivk =R QJsteH —fx—backgroundrepeat
&3S no—repeat= AAsH Hof, I2]aL o] 4 4+ 4

n|2] 9] 9Jx]&= —fx—backgroundposition©=  E S S 2
SRR FRERERE TGRS - ¢ ¢
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-fx-background-image: url("o|D|z| Z=2"); //01012] T 2|
-fx-background-repeat: no-repeat; /78t Bt E2USIEE 2|
-fx-background-position: center; /1EZL0l| 2z|5t=S 2|E

TR allAle 6749 VBoxel Atz whal, A et olE, 94 Tt olE, vk oju]x), whel

ojmx], TG T ol AE A&

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>
2
3 &import javafx.scene.layout.*?>
4 &import javafx.geometry.*?>
5
6 <HBox xmlns:fx="http://javafx.com/fxml" spacing="10">
7 <padding)
8 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
9 </padding>
10 <children)>
1" <VBox id="vbox1" prefHeight="100" prefWidth="100" />
12 <VBox id="vbox2" prefHeight="100" prefWidth="100" />
13 <VBox id="vbox3" prefHeight="100" prefWidth="100" />
14 <VBox id="vbox4" prefHeight="100" prefWidth="100" />
15 <VBox id="vbox5" prefHeight="100" prefWidth="100" />
16 <VBox id="vbox6" prefHeight="100" prefWidth="100" />
17 </children>
18 </HBox>
m | AppMain [ =& g

PR IRY
s
+ 4+

— e
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»> app.css

©® W 00 N O U B W N =

=

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

>,

N
~

> w N =

#vbox1 {
-fx-background-color: rgba(@, 0, 0, 1);

#vbox2 {
-fx-background-color: linear-gradient(to right, #000000, #ffffff);

#vbox3 {
-fx-background-color: radial-gradient(center 50% 50%, radius 50%,
# 11, #00000);

#vbox4 {
-fx-border-color: skyblue;
-fx-background-image: url(*images/icon.gif");

#vbox5 {
-fx-border-color: skyblue;
-fx-background-image: url("images/icon.gif");
-fx-background-repeat: no-repeat;

#vbox6 {
-fx-border-color: skyblue;
-fx-background-image: url("images/icon.gif");
-fx-background-repeat: no-repeat;
-fx-background-position: center;

AppMain. java

package sec10.exam@5_background;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;
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5 import javafx.scene.Parent;
6 import javafx.scene.Scene;
7 import javafx.stage.Stage;
8
9 public class AppMain extends Application {
10 @verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);
14 scene.getStylesheets().add(getClass().getResource("app.css").toString());
15
16 primaryStage.setTitle("AppMain");
17 primaryStage.setScene(scene);
18 primaryStage.show();
19 }
20
21 public static void main(String[] args) {
22 launch(args);
23 }
24 }
font &4
font &/d& 22| 2890S AARI) o7lol= E£E] 7], &5, &7], W 55 28T 3l
a3t 2 AR £450] 9lr}

=4 g

~fx—font-size ZE 37|

—fx—font—family =E &7

—fx—font-weight ZE F7(bold)

—fx—textill ZE MATHE MY J2IC|MIE, A JiC|HE)

the ollAl= Label EES] EES AARIh E£E FF+= Arial Black, 7= 35, &7, A2
A% 2 AES A8
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1 &xml version="1.0" encoding="UTF-8"?>

2

3 <import javafx.scene.layout.*?>

4 <import javafx.geometry 7>

5 <import javafx.scene.control 7>

6

7 <VBox id="root" xmlns:fx="http://javafx.com/fxml" >
8 <children)>

9 {Label id='welcome-text" text="Wlelcome" />
10 </children)
11 </NBox»

#root {
-fx-padding: 10;

#welcome-text {
-fx-font-size: 35;
-fx-font-family: *"Arial Black®;
-fx-font-weight: bold;
-fx-text-fill: linear-gradient(to bottom, blue, white);

© W 0 N o U B W N =
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»> AppMain.java

1 package sec10.exam@6_font;
2
3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;
5 import javafx.scene.Parent;
6 import javafx.scene.Scene;
7 import javafx.stage.Stage;
8
9 public class AppMain extends Application {
10 @0verride
11 public void start(Stage primaryStage) throws Exception {
12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);
14 scene.getStylesheets().add(getClass().getResource("app.css").toString());
15
16 primaryStage.setTitle("AppMain");
17 primaryStage.setScene(scene);
18 primaryStage.show();
19 }
20
21 public static void main(String[] args) {
22 launch(args);
23 }
24 }
shadow &1}

JavaFX CSS+ 1A a5 7] 3 —fx—effect $4E AFect. SAAUCEE=
dropshadow ()¢} innershadow ()& & 4= %+=4|, dropshadow ()= ¥PZ IHALE F20]

o] et =28 131, innershadow ( )&= A& I-ALE o] 8% S0t w74& &t

1
DropShadow | [ InnerShadow
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~fxeffect 542 2ok e et 2,

-fx-effect: dropshadow(three-pass-box , Z12IatAAt | radius, spread , offsetX , offsetY);
-fx-effect: innershadow(three-pass-box , Q2IzfA4AF | radius, choke, offsetX, offsetY);

three—pass—box+= blur—type® FHF2 gaussian, one—pass—box, two—pass—box,
three—pass—box 5©°| 3t} JavaFX+ three—pass—boxs 7|22 ARSI radius+e

blurkernel @] RIA[ 2.2 0.0~127.0 Alo|9] Zk& 71A=d), 71324k 1001t} spread$} choke

= Z17F 182 spread @} choke® 0.0~1.0 Ato]9] k& 7H =
o], 71327k 0.00]t}, three—pass—box, radius, spread, choke
< olallsl7 |7t A ¢7| wiel Hg2 71Egks IR o83t
offsetX$} offsetY+= LHARS] HARIY|, @E% 189S HH 47
olgli7} & Zeolct,

offsetY

offsetX

—> e

o2 olAl= F 7He] HEe] shadow I F90th, 3 94| B1E2 dropshadow ()& 48331

& A HEL innershadow ()& 283},

» root.fxml

1 <&xml version="1.0" encoding="UTF-8"?>

2

3 <import javafx.scene.layout.*?>

4 <import javafx.geometry.*?>

5 import javafx.scene.control 2>

6

7 <HBox xmlns:fx="http://javafx.com/fxml" prefWidth="300" prefHeight="150"
8 spacing="50" fillHeight="false" alignment="CENTER">

9 <padding>

10 <Insets topRightBottomLeft="10"/>

11 </padding)

12 <children>

13 <Button id="btni1" prefWidth="100" prefHeight="50" text="DropShadow"/>
14 Button id="btn2" prefWidth="100" prefHeight="50" text="InnerShadow"/>
15 </children)

16 </HBoXx>
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/_l 7 AppMain E@u

1
DropShadow l [ InnerShadow

»> app.css

1 #tn1 {

2 ~-fx-effect: dropshadow(three-pass-box , rgha(0,0,0,0.7) , 10, @ , 5 , 5);
3 }

4

5 #tn2 {

6 ~-fx-effect: innershadow(three-pass-box , rgha(0,0,0,0.7) , 10, 0 , 3, 3);
7 }

»> AppMain. java

package sec10.exam@7_shadow;

1

2

3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @0verride

1" public void start(Stage primaryStage) throws Exception {

12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));

13 Scene scene = new Scene(root);

14 scene.getStylesheets().add(getClass().getResource("app.css").toString());
15

16 primaryStage.setTitle("AppMain");

03-Java Ul — JavaFX 399



17 primaryStage.setScene(scene);

18 primaryStage.show();

19 }

20

21 public static void main(String[] args) {
22 launch(args);

23 }

24 }

ton

HH AZ1 43171

ohS Aol AT Bhe 8-S e 210 & SRS TSI CSSE A8 A7)
< Qe o] djAls 2212 JavaFX CSS AHE Al 27E Aol ujeas wE 92 &
27t 2elsinl A wske 2 4 ol

»> root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 &import javafx.scene.layout .*?>

4 <import javafx.scene.control 2>

5

6 <AnchorPane styleClass="root" xmlns:fx="http://javafx.com/fxml"

7 prefHeight="194.0" prefWidth="300.0" >

8 <children>

9 <Label id="welcome-text" layoutX="40.0" layoutY="14.0" text="Welcome" />

10 <Label layoutX="42.0" layoutY="80.0" text="ofo/C[" />

1 <Label layoutX="42.0" layoutY="118.0" text="I{AQE" />

12 (TextField layoutX="120.0" layoutY="76.0" />

13 <PasswordField layoutX="120.0" layoutY="114.0" />

14 <Button layoutX="97.0" layoutY="158.0" styleClass="button" text=
"273901" />

15 <Button layoutX="164.0" layoutY="158.0" styleClass="button" text=
"R

16 </children)

17 </AnchorPane>
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7 AppMain

»> app.css

O 00 N O Ul & W N =

NN N NN NN S & s s s s s s s
S Ul W2, V00NN U

.root {

-fx-background-image: url(“images/background.jpg");

Label {
-fx-font-size: 12px;
-fx-font-weight: bold;
-fx-text-fill: #333333;

#welcome-text {
-fx-font-size: 35px;
-fx-font-family: *Arial Black";

~-fx-text-fill: linear-gradient(darkgray, lightgray);
-fx-effect: innershadow( three-pass-box , rgba(0,0,0,0.7) ,3, 0,2, 2.1);

rgha(0,0,0,0.6) , 10, 0 , 2 , 2 );

}
button {
-fx-text-fill: white;
-fx-font-family: "Arial Narrow";
-fx-font-weight: bold;
-fx-background-color: linear-gradient(#61a2b1, #2A5058);
~-fx-effect: dropshadow( three-pass-box ,
}

.button:hover {
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27 -fx-background-color: linear-gradient(#2A5058, #61a2b1);

28 }

29

30 button:pressed {

31 -fx-background-color: linear-gradient(yellow, #61a2b1);
32 }

»> AppMain. java
package sec10.exam08_login_skin;

1

2

3 import javafx.application.Application;
4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;

6 import javafx.scene.Scene;

7 import javafx.stage.Stage;

8

9 public class AppMain extends Application {

10 @verride

11 public void start(Stage primaryStage) throws Exception {

12 Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));
13 Scene scene = new Scene(root);

14 scene.getStylesheets().add(getClass().getResource("app.css").toString());
15

16 primaryStage.setTitle("AppMain");

17 primaryStage.setScene(scene);

18 primaryStage.show();

19 }

20

21 public static void main(String[] args) {

22 launch(args);

23 }

24 }
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11 JavaFX Ad|E U] HA

JavaFX Ul'= Ag|Eof| ebAsEA] 917] wjizof| UIS A8k MAsH= 212 JavaFX Application

Thread”} 98}1, ThE 2] AgEEL U= YASHAL MATE 2= g

o

main &Y =7} Application®] launch () HAEE E23HA] AYAH JavaFX Application
Thread+= start () HIAES APA7|HA BE UL ATt AEZOA o[ HIET}F Hgeh 79

AEZ Q] oMIE Ae] WAEE Adsh= Z% JavaFX Application Thread©]ct,

JavaFX Application Thread }

start()

Y

X Worker Thread

JavaFX ofiZg|Alo] S 7kat off =ol& L JavaFX Application Thread”?} Al7HSE Q3=
AYGE oHA] YEE sk Aotk ARk 3'3}35 S sH| =W o] Az etell Ul BEESHA]

O WA e E7] o] B 1) A=S AN Helshe Aol Stk
612 Sof mle 931 27t YEAROIA HlolelS 2Ie v uhgkae] A)zto] W)

m27] gigof HhEA] 2k A8 =E AAdsiA A 2ok gk
akok ko) Ag=oflA Ul 7 2jo] asiehd 2k Adler) 214 UIE WA 4= gl7] o

o] Ul ¥7 FEZ Runnable® A5}, o]AL ti7)ztoE 34 Platforme] A& HAaEel

Sl

runlLater ()& SZ3jjoF gt
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Runnable 2/ 7151 ZHx|| 0|2

Platform.runLater(new Runnable() {
@verride
public void run() {
/UL 4g 4 B3 2E
}
b

2T 018
Platform.runLater(()->{
/UL 4 4 ¥y 3c

):

Platform.runLater () HlaE= oj7figtoz

Al 2l

kS Runnabled oHIE

TFhevent queueoﬂ Z‘] —5‘]._]1 =

{ Platform.runLater(); }

o Al
He)elo] Urs W7
Sk ol Kojzl ojgoltt,

the oAl A 28l =7k0.12

-

AHEA
OHIE F(EventQueue) - —
JavaFX i
AER Q Q Q —>| Application urds
Thread x
A=
1= Runnable ZHR|

7|12 Aol AIZHS: Label ZAEE9] text A
Label& Ul 840|828 & AF|EojA setText () HAER text SAZS HATH 4= gick oAl

Runnable2 JavaFX Application Threadol &J3f <2202 b4 Aley
g3ttt runLater= Ala 4 A8k Zlo] o il Aol whet g $ofl Al

SO ARERI,

Runnable2 AJAJ31A] Platform.runLater () HAES 31}

» root. fxml

<&xml version="1.0" encoding="UTF-8"?>

1

2

3 <import javafx.scene.layout.*?>
4 <&import javafx.scene.control .*?>
5
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6 <AnchorPane xmlns:fx="http://javafx.com/fxml" prefHeight="100.0"
prefWidth="200.0"
7 fx:controller="sec11.exam@1_runlater.RootController”>
8 <children>
9 <Label fx:id="IbITime" alignment="CENTER" layoutX="25.0"
layoutY="15.0"
10 prefHeight="35.0" prefWidth="150.0"
11 style="-fx-background-color: black; -fx-text-fill: yellow;
12 -fx-font-size: 20; -fx-background-radius: 10;" text="00:00:00" />
13 Button fx:id="btnStart” layoutX="46.0" layoutY="63.0" text="A[Z" />
14 <Button fx:id="btnStop" layoutX="110.0" layoutY="63.0" text="ZHZ" />
15 </children>
16 </AnchorPane>
,l AppMain [':' = g

08:42
S

1V

I

»> RootController. java

package sec11.exam@1_runlater;

import java.net.URL;

import java.text.SimpleDateFormat;
import java.util.Date;

import java.util.ResourceBundle;
import javafx.application.Platform;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;

import javafx.fxml.Initializable;
import javafx.scene.control .Button;
import javafx.scene.control.lLabel;

public class RootController implements Initializable {
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15 @FXNML private Label 1blTime;

16 @FXML private Button btnStart;

17 @FXML private Button btnStop;

18

19 private boolean stop;

20

21 @verride

22 public void initialize(URL location, ResourceBundle resources) {
23 btnStart.setOnAction(event->handleBtnStart(event));

24 btnStop.setOnAction(event->handleBtnStop(event));

25 }

26

27 public void handleBtnStart(ActionEvent e) {

28 stop = false;

29 Thread thread = new Thread() {

30 @verride

31 public void run() {

32 SimpleDateFormat sdf = new SimpleDateFormat("HH:mm:ss");
33 while(Istop) {

34 String strTime = sdf.format(new Date());

35 'Platform runlater(O-> ezl |
36 | 1blTime setText(strTime);
37 b
38 “try { Thread.sleep(100); } catch (InterruptedException e) {}
39 }

40 7

41 I

42 thread.setDaemon(true);

43 thread.start();

44 }

45

46 public void handleBtnStop(ActionEvent e) {

47 stop = true;

48 }

49 }
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»> AppMain.java

0 N o Ul B W N =

= = =
N = © O

13
14
15
16
17
18
19
20
21
22
23

package sec11.exam@1_runlater;

import
import
import
import
import

public

javafx.application.Application;
javafx.fxml .FXMLLoader;
javafx.scene.Parent;
javafx.scene.Scene;
javafx.stage.Stage;

class AppMain extends Application {

@0verride

public void start(Stage primaryStage) throws Exception {
Parent root = (Parent)FXMLLoader.load(getClass().getResource("root.

fxml"));

Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");
primaryStage.setScene(scene);
primaryStage.show();

public static void main(String[] args) {
launch(args);

0 A= &G A=A 05E 1007H] & 778 52t ProgressBaret Label Z1EZo] %13}
AeE AR 120 Zelo] ks A7E Label IEEo|| Uit ProgressBare] %13

Awo} Labelo] RIS WA= 2F9-& Platform.runlater () HAEE 2 2|sk= AL & 4= 9k

» root.fxml

&xml version="1.0" encoding="UTF-8"?>

&import java.lang.*?>
&import javafx.scene.layout.*?)>
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5 <import javafx.scene.control .x?>
6
7 <AnchorPane xmlns:fx="http://javafx.com/fxml" prefHeight="129.0"
prefWidth="233.0"
8 fx:controller="sec11.exam@2_runlater.RootController"y
9 <children>
10 <ProgressBar fx:id="progressBar" layoutX="17.0" layoutY="23.0"
11 prefWidth="200.0" progress="0.0" />
12 {Label layoutX="18.0" layoutY="57.0" text="RI#ZH=:" />
13 {Label fx:id="IblWorkDone" layoutX="77.0" layoutY="57.0" />
14 <Label layoutX="118.0" layoutY="57.0" text="2tZaf:" />
15 <Label fx:id="IbIlResult" layoutX="175.0" layoutY="57.0" />
16 Button fx:id="btnStart" layoutX="66.0" layoutY="91.0" text="AZ}" />
17 <Button fx:id="btnStop" layoutX="130.0" layoutY="91.0" text="Z=" />
18 </children)
19 </AnchorPane>
/:i 7 AppMain @M
HEEE g Z Bk 5050

»> RootController. java

package sec11.exam02_runlater;

import java.net.URL;

import java.util.ResourceBundle;
import javafx.application.Platform;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;

import javafx.fxml.Initializable;
import javafx.scene.control .Button;
import javafx.scene.control.Label;
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1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

import javafx.scene.control .ProgressBar;

public class RootController implements Initializable {
@FXML private ProgressBar progressBar;
@FXML private Label lblWorkDone;
@FXML private Label 1blResult;
@FXML private Button btnStart;
@FXML private Button btnStop;

private Thread thread;

@0verride

public void initialize(URL location, ResourceBundle resources) {
btnStart.setOnAction(event->handleBtnStart(event));
btnStop.setOnAction(event-phandleBtnStop(event));

public void handleBtnStart(ActionEvent e) {
thread = new Thread() {
@dverride
public void run() {
int result = 0;
for(int i=0; i<=100; i+) {
result += i;

double progress = i/100.0;

String workDone = String.valueOf(i);
Platformrunlater() -> { U sz |
: progressBar.setProgress(progress);
1blWorkDone.setText(workDone);

try {Thread.sleep(100); } catch(InterruptedException e) {
break;

String strResult = String.valueOf(result);
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410

50
51
52
53
54
55
56
57
58
59
60
61
62

»

13
14
15
16
17
18
19
20
21

i Platform.runLater(() -> {
1blResult.setText(String.valueOf(strResult));

¥
thread.setDaemon(true);
thread.start();

public void handleBtnStop(ActionEvent e) {
thread.interrupt();

AppMain. java

package sec11.exam@2_runlater;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;

import javafx.scene.Parent;

import javafx.scene.Scene;

import javafx.stage.Stage;

public class AppMain extends Application {

@dverride
public void start(Stage primaryStage) throws Exception {
Parent root = (Parent)FXMLLoader.load(getClass().getResource('root.
fxml"));
Scene scene = new Scene(root);

primaryStage.setTitle("AppMain");
primaryStage.setScene(scene);
primaryStage.show();

public static void main(String[] args) {
launch(args);
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22 }
23 }

Shae 7HAIAL ik, w|Q) ShHoll A Alzksl ARgARS] Aol w2t 71]) 3t

B, 2700 oy, 55 o S22 ol g oho] ofsE o ofyrelds AEshi =& 47

oM v fiRjof wef AEES £/dE HMSAA HholuhEe oy

& o AI WPt Sefol Sk} so]Shic ofUinlo] e 2§ 1)

ol Hojlxl= 3}
dol7] 2 3L

P

}H oIS

ton

Zlojtt, A W7

i

s

o

Sk A % g

JavaFXolA 2ha-& Aol B g 3tHS o)
Sh= 7 419 W2 Stageol] A2 Scened A" sh= Alo|tt,

QL ehol A 27191 sh o2 o]Fslr] 23 vEe ST HsiEAL AEE ] o=

A2 HAEE 2721 Scened A3, primaryStage?] setScene () HAEZE FA) Scene

279l Scene o2 WS 4= it}

public void handlebtnlLogin(ActionEvent event) {

try {
Parent login =

Scene scene = new Scene(login);

Stage primaryStage = (Stage) btnLogin.getScene().getWindow();
o B

primaryStage.setScene(scene); //3tH HH
} catch(Exception e) {
e.printStackTrace();

}

FXMLLoader.load(getClass().getResource("login.fxml"));
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setScene () HAER ShH-S: o] 531 o] Scene StageollA] AIAEER offUmo] AL 4|85t

= Qlek, 3P o] offUu|o] S A8 o) ShH ths ShHo| YA = FEsfof S,
wpeka] 3 o]F-S 913 ok o] Q3| StackPaned ©|-851H S o]F aute} 37 of
Urflo]dZ 288 4= Uk, ot o] Scened SR A/4J8HAL StackPanes FE EOJH=
A wQl sk =791 ShE F7ksh= Aolth

StackPane
201 MH QIEIA A
Q! & QIEIA D

W]l SPARE StackPaned] 71 0] Q= Aeol A 291 hHo] AAE AL StackPaned] 715
9 StackPane> Ugoll 71l 2191 SR ARl A Hofaear wQl b2 FH= 310k, vk
= StackPaneolA 27121 Sha-2- A|ASHH Weojl Qli= w|¢l ShHo] Hofxle},

ole} T2 W o 7 SHS o] 55| HH o] ShH¥} oS shHo| UA|A o FESHA| HaL ofy
o] A& 283} 4= A Hek, ok oAl StackPaned o]g-ai4 2191 shvt ¢l shHS
Zol7Pa A HofEet

[z

»> root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 &import javafx.scene.layout .*?>

4 <import javafx.scene.control 2>

5 <import javafx.geometry.*?>

6

7 <StackPane xmlns:fx="http://javafx.com/fxml"

8 prefHeight="500" prefWidth="350"

9 fx:controller="sec12.exam@1_stackpane.RootController"y
10 <children)

11 <BorderPane>
12 <topy
13 <BorderPane style="-fx-background-color: #eaeaea;"»
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14 {center>

15 <Label alignment="CENTER" prefWidth="215" text="0yo/ 32" />
16 {/center>

17

18 <rightd

19 Button fx:id="btnLogin" text="2192/"/»

20 right>

21 <padding>

22 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
23 </padding>

24 </BorderPane>

25 </top)

26

27 {center>

28 VBox style="-fx-background-color: #)000ff;">

29 </NBox>

30 </center)

31 </BorderPane>

32 </children>

33 </StackPane)
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»> RootController. java

package sec12.exam01_stackpane;

import java.net.URL;

import java.util.ResourceBundle;
import javafx.event.ActionEvent;
import javafx.fxml .FXML;

import javafx.fxml.FXMLLoader;
import javafx.fxml.Initializable;

9 import javafx.scene.Parent;

10 import javafx.scene.control .Button;
11 import javafx.scene.layout.StackPane;

0 N o U B W N -

12
13 public class RootController implements Initializable {
14 @FXML private Button btnLogin;
15
16 @dverride
17 public void initialize(URL location, ResourceBundle resources) {
18 btnLogin.setOnAction(e->handleBtnLogin(e));
19 }
20
21 public void handleBtnLogin(ActionEvent event) {
22 try {
23 'Eé’r’éh’t”i'c}éiﬁ'_""F'X’M[L’ééd’é}"J’b'é}:’/’(éé{c’i’é’s"sl()"é;'e’{Réé’auf&'é'(i’ééiﬁ’f’x’r’n’i"55"‘
24 ! StackPane root = (StackPane) btnLogin.getScene().getRoot();
25 Lroot.getChlldren().add login); ;
26 } catch(Exception e) { .
27 e.printStackTrace(); B0 3lHOR 0l
28 } e ‘
29 }
30 }
»> login,xml
1 &xml version="1.0" encoding="UTF-8"?>
2
3 <import javafx.scene.layout.*?>
4 &import javafx.scene.control .x?>
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Qimport javafx.geometry.*?>

5

6

7 <BorderPane xmlns:fx="http://javafx.com/fxml"

8 fx:id="login" prefHeight="500" prefWidth="350"

9 fx:controller="sec12.exam@1_stackpane.LoginController">

10 <topy

" <BorderPane style="-fx-background-color: #eaeaea;">

12 defty

13 <Button fx:id="btnMain" text="0j2/"/>

14 lefty

15 {center>

16 <Label alignment="CENTER" prefWidth="215" text="=2739/ 3}&H" />
17 {/center>

18 <padding>

19 <Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
20 </padding>

21 </BorderPane>

22 </top)

23

24 {center>

25 VBox style="-fx-background-color: #ffffoo;">

26 </VBox>

27 </center>

28 </BorderPane)

u 7 AppMain == =

H2

hu
b
)
0
=}
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» LoginController. java

package sec12.exam01_stackpane;

1
2
3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.event.ActionEvent;

6 import javafx.fxml .FXML;

7 import javafx.fxml.Initializable;

8 import javafx.scene.control .Button;

9 import javafx.scene.layout.BorderPane;
10 import javafx.scene.layout.StackPane;

11

12 public class LoginController implements Initializable {

13 @FXML private BorderPane login;

14 @FXML private Button btnMain;

15

16 @verride

17 public void initialize(URL location, ResourceBundle resources) {
18 btnMain.setOnAction(e -> handleBtnMain(e));

19 }

20

21 public void handleBtnMain(ActionEvent event) {

22 try {

23 ' StackPane root = (StackPane) btnMain.getScene().getRoot(); |

24 root.getChildren().remove(login);

25 } catch (Exception e) { e,
26 e.printStackTrace(); | StackPane0iid 2191 313 |
27 yo T Aol sioR 0l |
28 Yoo
29 }

»> AppMain. java

1 package sec12.exam@1_stackpane;

2

3 import javafx.application.Application;

4 import javafx.fxml.FXMLLoader;

5 import javafx.scene.Parent;
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6 import javafx.scene.Scene;
7 import javafx.stage.Stage;
8

9 public class AppMain extends Application {

10 @0verride
(K public void start(Stage primaryStage) throws Exception {
12 primaryStage.setTitle("AppMain");
13 Parent root= FXMLLoader.load(getClass().getResource("root.fxml"));
14 Scene scene = new Scene(root);
15 primaryStage.setScene(scene);
16 primaryStage.setWidth(350); //RERe 1Y = 423
17 primaryStage.setHeight(500); /=R 1y =0 4
18 primaryStage.setResizable(false); //9I=2 F7|2 ZFS SesE &
19 primaryStage.show();
20 }
21
22 public static void main(String[] args) {
23 launch(args);
24 }
25 }
OHL|mHIO|M
JavaFXollA] ofuslo] e =S £l Zigjo|uie] dfroreny WiaS Fojzl A7k Eek Raske.
4] FAgit), thg-2 offyHo] dxt s S AE AWl sEolot
= ES A3
KeyValue 20| HEE EF Property2t S=t2 A8ok= 2|
OHL|H|O|42] X|& A7t} KeyValueE Adsk= ZHA|
KeyFrame
(RIEAIRE S EFA Property2| 242 SZAIK| HSIAIZ)
Timeline KeyFrame0i| 28 LHEHZ ofiL|o|o[4S Z210lot= Z4A|

22 Ag|o1H 9] translateX A4S T4 FR7IA] HIA A 43

Yujolde 33t T ot 2R7ES x FHUZLOE 24 0, Y 3He BF 71

03-Java Ul — JavaFX 417



o

o

L=

418

©
=
=
-

@® Timeline timeline = new Timeline();

© KeyValue keyValue = new KeyValue(ZiE|O|4 translateXProperty(), £23f);
® KeyFrame keyFrame = new KeyFrame(Duration.millis(R[Z&A|Zt), keyValue);
@ timeline.getKeyFrames().add(keyFrame);

® timeline.play(); //OHL|TH[O] 44 Al 2

SEE o] oA [21]]] HE oIE AP HIAEES Rt ZloR, 2191 ShHo] L
oM 502 g ofymjofido] Y= Fok,

»> RootController. java

package sec12.exam0@2_move_animation;

import java.net.URL;

import java.util.ResourceBundle;
import javafx.animation.KeyFrame;
import javafx.animation.KeyValue;
import javafx.animation.Timeline;
import javafx.event.ActionEvent;

9 import javafx.fxml.FXML;

10 import javafx.fxml.FXMLLoader;

11 import javafx.fxml.Initializable;
12 import javafx.scene.Parent;

13 import javafx.scene.control .Button;
14 import javafx.scene.layout.StackPane;
15 import javafx.util.Duration;

0 N o U B W=

16

17 public class RootController implements Initializable {

18 @FXML private Button btnLogin;

19

20 @verride

21 public void initialize(URL location, ResourceBundle resources) {
22 btnLogin.setOnAction(e->handleBtnlLogin(e));

23 }

24

25 public void handleBtnLogin(ActionEvent event) {

26 try {

27 Parent login= FXMLLoader.load(getClass().getResource("login.fxml"));
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28 StackPane root = (StackPane) btnlLogin.getScene().getRoot();

29 root.getChildren().add(login);

30

31 //=27Q1 3ol x ZHEE 350(A=R =) PE O|S(RHE0|AH| 5t7| 2IsHA)

32 login.setTranslateX(350);

33

34 //Timeline 2| 444

35 Timeline timeline = new Timeline();

36 //2791 3ol x HE TRYUC=E 08 43

37 KeyValue keyValue = new KeyValue(login.translateXProperty(), 0);
38 /10122 ZRYNA| x ZHEE HSAZ|==(0 <-- 350) KeyFrame 4+

39 KeyFrame keyFrame = new KeyFrame(Duration.millis(100), keyValue);
40 //Timelineo| KeyFrame 7}

41 timeline.getKeyFrames().add(keyFrame);

42 /70U Ti[o]4d A2}

43 timeline.play();

44 } catch(Exception e) {

45 e.printStackTrace();

46 }

47 }

48 }

(s AppMain l [ i ] i [ESE=RERSS)  (a “AppMain [= )

el
[
(]

I

& 2] e 27
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KeyFrame A&A7E 59 485 SRI7IA] HSHA7]3L LA S8 WAEE As S35 7]
5°] 9t} KeyFrame2 A3 uf & WA uj7§zko2 EventHandler{ActionEvent) 4415
Alsaig=H ofumoldo] F&E wf handle () HlA=7F As AT},

KeyFrame keyFrame = new KeyFrame(
Duration.millis(R|&A[Zh),

i new EventHandler<ActionEvent>() {

! eOverride
public void handle(ActionEvent event) { OHL|H|O[M0| ZRE|H Silz=
L Jofugjojdo] 229 $ Mas Bc A | OMIES Rejsis SR XY |
3 } : L
iy

keyValue

Che A== o ofAloll A 27191 sh o] [HQl] HE oHIE A2 vlass w4t Aes, 219
spio] AlHd o) S P52 = ofjyu|oldo] AP =S Jirt, T2]aL ool dE F
=3k Folli= StackPaneo A 2191 P 23] A|l7 @i,

»> LoginController. java

1 package sec12.exam@2_move_animation;
2

3 import java.net.URL;

4 import java.util.ResourceBundle;

5 import javafx.animation.KeyFrame;

6 import javafx.animation.KeyValue;

7 import javafx.animation.Timeline;

8 import javafx.event.ActionEvent;

9 import javafx.event.EventHandler;
10 import javafx.fxml.FXML;
11 import javafx.fxml.Initializable;
12 import javafx.scene.control .Button;
13 import javafx.scene.layout.BorderPane;
14 import javafx.scene.layout.StackPane;
15 import javafx.util.Duration;
16

420 Appendix



17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

public class LoginController implements Initializable {
@FXML private BorderPane login;
@FXML private Button btnMain;

@0verride
public void initialize(URL location, ResourceBundle resources) {
btnMain.setOnAction(e -> handleBtnMain(e));

public void handleBtnMain(ActionEvent event) {
try {
StackPane root = (StackPane) btnMain.getScene().getRoot();

//23°91 31HO| x HEE 022 O|SA|IAH=S (2] 09)
login.setTranslateX(0);

//Timeline ZHH| A4
Timeline timeline = new Timeline();
//2Q1 SHHO| x 2H FTRYSZ 3508 HY

KeyValue keyValue = new KeyValue(login.translateXProperty(), 350);

/10122t ZRUMA| x HEESE HSH|7|=Z(0 --> 350) KeyFrame 44
KeyFrame keyFrame = new KeyFrame(
Duration.millis(100),
new EventHandler<ActionEvent>() {
@verride
public void handle(ActionEvent event) {
//oHL|gjo] 0] ZSRE &, StackPane0A 2191 stH /A
root.getChildren().remove(login);

1,

keyValue
)2
//Timeline0i| KeyFrame 7}
timeline.getKeyFrames().add(keyFrame);
//0HL{ofo]4d A|2
timeline.play();

} catch (Exception e) {

e.printStackTrace();
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H ufo] 13t tho] 217} EE| =5 o HIE A 2],
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01 NIO &7

Java 456 22 JFENev pu/Oupu NOO|2i= Szo]lAf java,nio I7] 4|7} 3| =1, Java 7
= WA Jagol=7t HHA A 102 NIO Afe]o] U §l= Sei2 AAIS viz oL HlE7]
e o] YIEHA A& thF 3] NIO.2 API7F 71| $lct,

NIO .2+ java.nio2 H7| A& AlFER] &L 7|& java.nio®] s+¢] 7]7] (java.nio.channels,

java.nio.charset, java.nio.file)oll &= o] 3ith, o] eji= NIO®} NIO. 25 54| 9L

T NIOR $270th, tha-e NIOOA A35h= k7100 chal 712Fs] ek olet,

NIO TH7|X]| ZE|0] U= LS

java.nio CIFet I SehA

java.nio.channels o X, TCP &2, UDP &g 82| S2hA
java.nio.channels.spi java.nio.channels IH7 XIS {15t AMH|A MZAH S2HA
java.nio.charset =AML QIFH, C|EH API

java.nio.charset.spi java.nio.charset TH7 [XIE /8t AH|A MBS S2HA
java.niofile m 3 o A|AEH0]| 2517 | $Ist S2HA
java.niofile.attribute md 3 I AJABIO| 2 Mof| 2517 | flet Saia
java.nio file.spi java.niofile 7 [XIZ et MH|A KB S2HA

102}t NIO2]| Xl

109} NIO= Hlo[ElE YEEIthe 542 FUsHARE Wajo] Qlotx IA Apol7h vk, o &
£ 109} NIO 2] 2o 2|3t Zlot},

= 10 NIO

USH HIA AER] HIA(CHISY) RS HrA(HS
EHI A HHIH(hon—buffer) HH(ouffer)
HIS7| Al x| ot &t Xl

428 Appendix



10+ Ty AEFsan 7dbo|t}, AERS Y AERY S AEHOoR FEEo] Q7] whi
of glolEE ¢l7] YalMe g 2EHS Aok st glolEE &5l eliie &2 AE
B2 AYAsfor Bk, oS 5ol she] udoflA] vlolElE ¢l Ashe Ade B sfjof gtk
FileInputStream¥} F ileOutputStream% A2 Aol gt

NIO= Adchame 7]to|e}, dS AEH} T oz = o] 7hssith, 137] o
ol Y= 292 913t He] AdS vk Fart Qi oS 501 shue] whdofA] HlolHE ¢

I ARSI A0S B dfjof gHhH FileChannel SR A48 ot

2) HHH vs. HH

1094 = &8 2Edo| 1HPo|ES 21 8] AEFo] 1HPo]ES ¢=th, o AJAEE A
T &27h Lok, webh oAt wujbuler ded ARA S ARRSIA] Ja= 7)o Hlo]ES AW
of ey Feste Zlo] wWE S ek IHA 10+ HHE AledlTe e &
BufferedInputStream, BufferedOutputStream-2 $1ZAsA AR5} gic},

NIO= 7|22 o2 HHE AMaA &8s 7] ol 10Xt &Y sl o A
H ol A7 glolel S S9slal, Y= glolEE Hufof ARl

10 NIO
U g
2 HEYZ {0 e=t ]
,,,,,,,,,,,,,,,,,,,,,,,, =\ ol Mo
=TI O 1. o ‘
D — REET=TN
T — :
2HEME T e ey ]
0= 2E"H A dgd folHE Hr2 AAsiA] o IHH dlo|g 2] YA|E o] F3l|71HA|
257 912 4= glck B NIOE ¢l dlo|HE 271 v A3s}7] mjio] Hm WiojjA| d
olEle] SIS ol A Bas vk gk 4 9t
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|02t NIO2| A&

NIOE AHEES ol g3t v57|2 Hefe 4 97| o] 2d=g
oflA] £ Aol Slek, TR A M (choldE w2 ol g3t ¢

22 Aol APt

NIO A2 24 7} Bt stoke] 2j¢io] 2 Aeia] g A9l Aot

2 44} 47} A3, vlolelst hgolwA w02 HelE Bare] U

Sh= Zlo] Fh t8% HlolH Y 7-9-oll= NIO Wy Z7]7F A7 7] wizolth,

A O 2 AYARSFIR= A
A&l 7hsob7] wze] <

o

Aol E}, Bl = A
Hool= 102 13

02 mjut ClHEe|

10+= 99 &4 AEE Q7] §18)l File ST AlFSHATE, NIO= & H TRt 9t o] £4
ARE AFaF= S0t Qe Ho]AE java.nio.file, java.nio.file.attribute 7] Z]ollA] A
ST

Path Szi&

Pathi=109] java.io.File E2§20f th-3-E= NIO I #[o|2o|tt NIOojA = 5t 25 A4
< ufj Path& ARE3H7| wiiZoll Path ARE- = 2 of3folof gttt Path 7@ ZAIE &71 S1dl
A= java.nio. file Paths 342 AF] H2=0] get () HlAES T&381H H},

Path path = Paths.get(String first, String... more)
Path path = Paths.get(URI uri);

get () M9 w7k whd o) =), AR AP = $lal URI AR =5 Age 4= 9
O AR AT A AA A2E e A= FaL, A9 R} ok RS
s A= Fok

theo ‘C:\Temp\dir\file txt’ AEZ 0]-83}4] Path 2|4 S Q= updolc},

Path path = Paths.get("C:/Temp/dir/file.txt");
Path path = Paths.get("C:/Temp/dir", "file.txt");
Path path = Paths.get("C:", "Temp", "dir", "file.txt");
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Path path
Path path

AR 21271 C:\Temp\dirl’o|2Fd ‘C:\Temp\dir2\file. txt=

Path path =

Path QlEfso] ol
7t s

TUe] Hre A 2ot g A=E w5 AN 4= gl Tt
& A9 ‘C:\Temp\dir\file.txt =

Paths.get("dir/file.txt");

) A E YA7F C:\Temp’

-

Paths.get("./dir/file.txt");

Paths.get("

chet o] mhel el

= Theat o] AR 4 9l

c/dir2/file txt");

A 5 e o] 7 ARE AlEthe Hlat

2|E Erel A =(0H7HH=) g
i 27+ SYsIH 0= 2l
int compareTo(Path other) :::: ijiz ii_% ajel
St Y=o U2 RO L= 2AKES| =
Path getFileName() 2o 425 Qs i 0|52t 712l Path 2|
FileSystem getFileSystem() FileSystem 2| 2|&
Ci/T emp/dir/file.txtc’e' 42
index7} 20|™ filetxt'2| Path Zx| 2|&
int getNameCount() FH A=29| £ C/Temp/dir/fliletxt¥ 4L 32 2/H
Path getParent() HiZ ¢ 22 EH2| Path 2[H
Path getRoot() FE CE2|9| Path 2H
Iterator{Path) iterator() ii:g;;% FRIEEI TS e Sl S5
Path normalize() il =2 e i SRes 248 K
C:/Temp/dir1/./dir2ffile.txt — C:/Temp/dir2/file.txt
WatchKey register(..) WatchServiceE SZ(Qtx| AMH| A0 HHE)
File toFile() java.io.File Zix|2 2|E
String toString() o 425 ZAEE 2H
URI toUri() o 422 URI ZX12 2|E
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CFS oAl 4] A2 o814 Path 241 AT Tely, R rjuE,
Aol Sl BE TldEe)S Zefait

»> PathExample. java

1 package sec02.exam01_path;

2

3 import java.nio.file.Path;

4 import java.nio.file.Paths;

5 import java.util.Iterator;

6

7 public class PathExample {

8 public static void main(String[] args) throws Exception {
9 Path path = Paths.get("src/sec02/exam01_path/PathExample.java");
10 System.out.println("[TtLH] " + path.getFileName());

11 System.out.println("[£2 C[2E2|H]: " + path.getParent().getFileName());
12 System.out.println("[£Z ZZ £]: " + path.getNameCount());
13

14 System.out.println();

15 for(int i=0; i<path.getNameCount(); i++) {

16 System.out .println(path.getName(i));

17 }

18

19 System.out .println();

20 Iterator<Path) iterator = path.iterator();

21 while(iterator.hasNext()) {

22 Path temp = iterator.next();

23 System.out.println(temp.getFileName());

24 }

25 }

26 }

nx
(]
m
H

[OtUH] PathExample.java
(22 ClAE2[F]: examd1_path

(3% 32 #]: 4
src

sec02
exam@1_path
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PathExample.java

src

sec02
exam@1_path
PathExample.java

FileSystem 2214

FRAA Y 1Y A AR FileSystem SIE#H|o]AF FolA] A28 4= 3tk FileSystem & 74

A= FileSystems®] 4] H|AE2] getDefault () 2 9& 4= Qir},

FileSystem fileSystem = FileSystems.getDefault();

FileSystem-a th&th -2 HAEE Alg3ict,

2|EIEr HIAS(oH7HEH) e
Iterable{FileStore) getFileStores() c2ol HEE I FileStore ZAIES 2IE
lterable{Path) getRootDirectories() FE CHEe| YEE 71Xl Path ZXISSE 2lH
String getSeparator() ClEa| 72X} 2|H
FileStore= Elo|HE T3 AA| 2 th&ut 728 | AEE Algsit
2|8 Bt AE(H7HES) A
long getTotalSpace() S0l TH| 37t 27T HIolE) 2IE
long getUnallocatedSpacel() SR 2 7 37| HIoIE) 2H
long getUsableSpace() Ak 7t58t 87t 37|, getUnallocatedSpace( )2t Szt
boolean isReadOnly() I HE AR
String name() Eelo|HE 2|H
String type() o AJAR B2

O olAlE Exfols gt uhd AlAdo] digh HEE Hojer,
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»> PathExample. java

1 package sec02.exam@2_filesystem;
2
3 import java.nio.file.FileStore;
4 import java.nio.file.FileSystem;
5 import java.nio.file.FileSystems;
6 import java.nio.file.Path;
7
8 public class FileSystemExample {
9 public static void main(String[] args) throws Exception {
10 FileSystem fileSystem = FileSystems.getDefault();
11 for(FileStore store : fileSystem.getFileStores()) {
12 System.out.println("E2t0|{H: " + store.name());
13 System.out println("IIYA|AE: " + store.type());
14 System.out.println("&x &7k \t\t" + store.getTotalSpace() + " HIO|E");
15 System.out.println("At =0 Z7k: \t" +
16 (store.getTotalSpace() - store.getUnallocatedSpace()) + " HIO|E");
17 System.out.println("Arg 7Hs8t B2k \t" + store.getUsableSpace() +
" HIO|E");
18 System.out .println();
19 }
20
21 System.out.println("mt P22} " + fileSystem.getSeparator());
22 System.out .println();
23
24 for(Path path : fileSystem.getRootDirectories()) {
25 System.out.println(path.toString());
26 }
27 }
28 }
szt
ooy 24|
IHUAIAR: NTFS
M| 32k 255382777856 HIO|E
AbE ZOl Z7h 135942008832 HIO|E

cojo|Hg: &eirjAT
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: NTFS

Celo|HE: 22043

I A|AEL: NTFS
A s

AE S B2k
Mg 7tsdt s

1 256058060800 HiO|E
1 197464064 BIO|E
: 255860596736 HIOIE

1 8001545039872 HIO|E
1677118210048 BIO|E
6324426829824 HIO|E

oY 22}
C:\
D:\
E:\
Files 22iA
Files A= oy} EEa] A 9 A, 181l o]59] 442 e WAEE Algstal St
o714 &/dolgt mtdolut T Ee|7F 571014, Y ER|RIA|, A7]7F o) B A| E=A], 252+
AR gt AR5 i),
88 Files 227} A goHe A2 vlaESole), ufido] cet AAleE AWE API E7H
£ sk v,
2= Etel HIAE(0H7HEH) A
long &&= Path copy(...) A
Path createDirectories(...) 20| U= ZE CEER| 4y
Path createDirectory(...) ZZ9o| Ofx[af ClAER|THAlA
Path createFile(...) I A
void delete(...) A
boolean deletelfExists(...) ZRYSITHH AfF|
boolean exists(...) Zx o2
FileStore getFileStore(...) o[ YIRIBt FileStore(=2t0(=) 2|H
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FileTime

getLastModifiedTime(...)

Ox[et 8 ARKS 2IE

UserPrincipal

getOwner(...)

LR HEES 2|

boolean isDirectory(..) CIAER|QIX| o

boolean isExecutable...) Al 7ks o

boolean isHidden(...) =4 0F

boolean isReadable...) | 7ts o

boolean isRegularFile(...) Ut mUOIX| O

boolean isSamerFile(...) Z2 mWAIX| o2

boolean isWritable...) M7| 75 off

Path move(...) o ols

BufferedReader newBufferedReader(...) HIAE IS 2= BufferedReader EIE
BufferedWriter newBufferedWriter(...) EIAE mlof A= BufferedWriter 2|1
SeekableByteChannel newByteChannell...) ol 94 M= HI0|E MES 2/H
DirectoryStream(Path) newDirectoryStream...) CAE|Q| RE LSS AERICZE 2|H
InputStream newlnputStream(...) ofef InputStream 2|E
OutputStream newOutputStream(...) atdo| OutputStream 2[E

boolean notExists(...) ZEXHEHK| =X| R

String probeContentType...) ool MIME Efls 2IH

byte[ ] readAlBytes(...) IjUS| BE HIO|ES i HigR 2|
List(String» readAllLines(...) HIAE milo| RE 2IokS o1 2[H

long sizel...) oje 37| 2|

Path write(...) ol HIO|ELE EXIEE X

chg oAl shle] 44

» FileExample.java

u B w N =
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package sec02.exam@3_file directory;

import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;



O 0 N O

1
12

13
14
15
16
17
18
19

Al
=

02

2t

public class FileExample {
public static void main(String[] args) throws Exception {

Path path = Paths.get("src/sec02/exam@3_file directory/
FileExample.java");

System.out println("Cl2l€2| o{L: " + Files.isDirectory(path));

System.out println("ot off: " + Files.isRegularfFile(path));

System.out println("0Or2|2t 43 A7t " + Files.getlLastModifiedTime
(path));

System.out.println("me =7|: " + Files.size(path));

System.out.println("£ 82 " + Files.getOwner(path).getName());

System.out .println("s2Z oY of£: " + Files.isHidden(path));

System.out.println("%7| 7ts of5: " + Files.isReadable(path));

System.out println("#7| 7ts Of5: " + Files.isWritable(path));

ClAE2| of2: false

oY of%: true

OpR/2 43 A7k 2022-03-15T11:13:32.15996347
ol 37]: 883

A92: BLUESKII-REMOTE\blueskii

22 T
9471 Its

27| Its

ofg: false
o{&: true
o{&: true

e AAle v Eefe uhde sk, HeElEe|o) Yd-2 ettt AAlE daiskd C:/Temp

»> DirectoryExample.java

package sec02.exam@3_file directory;
import java.io.IOException;

import java.nio.file.DirectoryStream;
import java.nio.file.Files;

04-NIO 7|8 ¢=3 2 HEYZH
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6 import java.nio.file.Path;
7 import java.nio.file.Paths;
8

9 public class DirectoryExample {

10 public static void main(String[] args) {

11 try {

12 //EEE] 2 T A

13 Path path = Paths.get("C:/Temp/filel.txt");

14 if(Files.notExists(path)) { Files.createFile(path); }

15 path = Paths.get("C:/Temp/dir1");

16 if(Files.notExists(path)) { Files.createDirectories(path); }

17 path = Paths.get("C:/Temp/dir1/file2.txt");

18 if(Files.notExists(path)) { Files.createFile(path); }

19 path = Paths.get("C:/Temp/dir1/dir2");

20 if(Files.notExists(path)) { Files.createDirectories(path); }

21 path = Paths.get("C:/Temp/dir1/dir2/file3.txt");

22 if(Files.notExists(path)) { Files.createFile(path); }

23

24 path = Paths.get("C:/Temp");

25 printDirContent(path, 0);

26 } catch(IOException e) {

27 System.out.println(e.getMessage());

28 }

29 }

30

31 /HEER] g &Y

32 public static void printDirContent(Path path, int indent) {

33 try {

34 /LS =3

35 DirectoryStream<Pathy directoryStream = Files.newDirectoryStream
(path);

36 directoryStream.forEach(p -> {

37 if(IFiles.isDirectory(p)) {

38 /IE027|

39 for(int i=0; i<indent; i++) { System.out.print("\t"); }

40 /oY ol 37| £¥

41 try {

42 System.out.println(p.getFileName() + " (27|:" + Files.size(p)

+ )2
43 } catch(IOException e) {
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44 System.out.println(e.getMessage());

45 }

46 }

47 Iz

48

49 //C|HER| S0 =

50 directoryStream = Files.newDirectoryStream(path);
51 directoryStream.forEach(p -> {

52 if(Files.isDirectory(p)) {

53 /IE27|

54 for(int i=0; i<indent; i+) { System.out.print("\t"); }
55 //HEES| 0|8 &9

56 System.out.println("[" + p.getFileName() + "1");
57 /[AFAZE, SHXI|IE 1 27

58 printDirContent(p, indent+1);

59 }

60 1;

61 } catch(IOException e) {

62 System.out .println(e.getMessage());

63 }

64 }

65 }

ug 2

filel.txt (27]:0)
[dir1]
file2.txt (27]:0)
[dir2]
file3.txt (27]:0)

03 Hi{
NIO9IA= HolHE U= S ARgsfof Bk, Hupuiez Q131 2477} e gt
wj =2 Hjdolct, HHE ofsfistal & AR o= Jlojof NIOOA AlEsh= APIE 20127 288

% Qe

)

ofr
ol
N
o
%
o

>
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22

Hlol&

] — 1. I

M

=
T

o
3= AP dlol erfe] wE EE < 9l

9]— ﬂE}O]E_‘]}ENonDIreCtE E Eﬁ*e]_ =3 2}\]:]_

0

ojd YH 2| & ALgSl-Lfof wlg} clo]d EDbirea

H

>

__1

1) GIolE] Efo]l [HE HH
NIO H¥= A== dlole ERjlo] mebr o] SeAs Al of My ZeAE2 Buffer

T FUWEE B ASESIAL Sl

LongBuffer

ByteBuffer CharBuffer FloatBuffer
T ShortBuffer DoubleBuffer
{ MappedByteBuffer } IntBuffer

Hz SEA0 o] 55 B ojF HlolEl7} A== HHIA| {4 & 4= Ut} ByteBuffer=
byte H|o|E]7} A =3, CharBuffer, ShortBuffer, IntBuffer, LongBuffer, FloatBuffer,

DoubleBuffer= 22} char, short, int, long, float, double H|o]E|7} A% E|+= HTjo]c},
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MappedByteBuffer= ByteBuffer?] st9] SHjAs

shlo] Vg2 vz elol Y AR viwol,

2) HiCto[HEC} CHO[ME Hm]

mile] gl sl Hek] Slai

]/} AP e o] §1o] whebd drfol o dre e} chofa S w2 BRI,
dirtol#= s VMol Helsis ¢ Hxe)

A7} ek vlme) Fie) A Bimolh = ujo)

e
Aigste time| 32t

EICIOIE Him

Jymel g oj=e|

Bkel) AR o], TholdlE i 2o
=4e theat g

CtO[HE H

2EAHC| miz2a

HmH A ARz

HTH 0] =t

T o] =2|ct,

Hme| 27|

ElTH,

SCHE CI0HE Al o {2

ol=ad M

= =
H= =1 ©o

EES

ECHUIEZI0| e Z2 R2),

* EICIOIMIE Hiol= JVM & HZ2IE ARESIEZ T A AlZ0| 2X|Z CHORIE Hnl= 2UMKHZRE
H=22|S EE0l0F SIE2 Moz M 40| =2|ot 227| =0l CIo[ME M= X5 st |20t
H Mdel =11 AHAKESEE 0| Hefsict

rr
ro

HCo[EIE M= JVM2| MiSHE EiH22IE AKZSIEE HIHO| 37|12 27| T 20| £1, CloHE H=
MKt 22lok= HIZ2IE AEotEE R2EAKIV 51&6= e LHoAM CHEE HIHE AN 4 Ut

HICIO[MIE Hf= /O (UEH)E 57| 2lsh YA CIO[HIE HIE iMstn HCo[HE Kol U= LHES
Al CIO[HE HI{ol| 2ASICE TJ2|1 LiA 2UA| CHO[EIE Hme| LiRo 2 AHKIC| /0752 Lasict 1

27| 2ol 2 CHo|ME HIHE ARSdh= AECH= 1/0 450 Rt

HI 4y

Z} glofe] el =R drjolE v & A1 $IsliA= 2 Buffer 22129 allocate ()2F wrap ()
HAEE o83}l Tho]dE Wi ByteBuffer? allocateDirect () HAEES o83t

1) allocate()2t wrap() HAE
glole] el R Buffer?] allocate () HAEE TE31H JVM ¢ HX2]o] Hrjo|HE HHE A
Agkc}. capacity W7HZES dlole] #3; Ajrol et
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2[E Et HIAS(oH7HEH) 29

ByteBuffer ByteBuffer.allocate(int capacity) capacityZi2| byte 22 MEGH= HI MM
CharBuffer CharBuffer.allocate(int capacity) capacity72| char Zt& MAGH= HI M4
DoubleBuffer DoubleBuffer.allocate(int capacity) capacityZ7i2| double 22 X&ot= HI MM
FloatBuffer FloatBuffer.allocate(int capacity) capacity7i2] float Zt2 MEGH= H MM
IntBuffer IntBuffer.allocate(int capacity) capacityZi2] int 2t XM&eh= HI Md
LongBuffer LongBuffer.allocate(int capacity) capacity7i2] long Zt2 XM&eh= HI M
ShortBuffer ShortBuffer. allocate(int capacity) capacityZi2| short Zt2 M&eh= HH Mo

32 100709 bytel ] #+& AAsk= ByteBufferet 100709] intg}& A& sk= CharBuffers

ke sEold,

ByteBuffer buffer

CharBuffer buffer = CharBuffer.allocate(100);

Z} glo]g] el Buffer S22
S A Buffer 4A15 AJAJSIc v
W & At

il

22 2017} 10081 bytel [& 01834 ByteBuffers A5},

CharBufferE AAJsh= F=o|t},

byte[] array = new byte[100];

ByteBuffer buffer = ByteBuffer.wrap(array);

char[] array = new char[100];

CharBuffer buffer = CharBuffer.wrap(array);

¥l 2 A7} offet A lolelut 143t Buffer 241E A4
Lol 27102 AR Hrf, T 0 eARE 5070
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= 5% wrap () HAES 7HAL Qe wrap () Hlats wiE
A

dL VM ¢ Hx&2lo]]

AEEZ wrap ()2 dcho|HE

Z0]7}1009! int[ |5 o]-&-8)A]
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byte[] byteArray = new byte[100];
ByteBuffer byteBuffer = ByteBuffer.wrap(byteArray, 0, 50);

CharBuffer= 37422 #24& A 53|4 CharBufferg 4T = = wrap () HAEE
A5t

CharBuffer charBuffer = CharBuffer.wrap("NI0 ¥£32 HI{Z o|2§LCt");

wrap () AlaE2 i ES ek HulE A A-folls, W3 array () AlaER oA HjlEe o
= 7 ek S B S FlEe A e M AR 4 }lth the2 ByteBuffer2} CharBuffer

7} st ol vl olct.

ne
rr
FJ

f

byte[] byteArray1l = new byte[100];
ByteBuffer byteBuffer = ByteBuffer.wrap(byteArray);
byte[] byteArray2 = byteBuffer.arrary();

char[] charArray1l = new char[100];
CharBuffer charBuffer = CharBuffer.wrap(charArray);
char[] charArray2 = charBuffer.arrary();

ths oAl allocate () Ml4E=2F wrap () HIA=E o] &34 drtolHE Mg A4dstk= Wil
HojEt,

»> NonDirentBufferExample.java

package sec03.exam@1_create_buffer;

1

2

3 import java.nio.ByteBuffer;
4 import java.nio.CharBuffer;
5 import java.nio.IntBuffer;
6 import java.util.Arrays;

7
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8 public class NonDirentBufferExample {

9 public static void main(String[] args) {

10 //'ECOlME ByteBuffer 444

1 ByteBuffer buffer1 = ByteBuffer.allocate(100);
12 System.out.println(buffert);

13 System.out.println();

14

15 //ECto|ZE IntBuffer A

16 IntBuffer buffer2 = IntBuffer.allocate(100);
17 System.out .println(buffer2);

18 System.out.println();

19

20 //HHEE 2iEaiAl HCto|ME ByteBuffer 44

21 byte[] array3 = { 10, 20 };

22 ByteBuffer buffer3 = ByteBuffer.wrap(array3);
23 System.out.println(buffer3 + ", ");

24 //eHE HiEES o] £3H5Y|

25 System.out .println(Arrays.toString(buffer3.array()));
26 System.out .println();

27

28 //HES 2hEShM HACtO|ME CharBuffer 444

29 char[] array4 = "This is Java".toCharArray();
30 CharBuffer buffer4 = CharBuffer.wrap(array4);
31 System.out.println(buffers);

32 /IR HE HiEES o] E3H5Y|

33 System.out .println(Arrays.toString(buffer4.array()));
34 }

35 }

A3z

java.nio.HeapByteBuffer[pos=0 1im=100 cap=100]

java.nio.HeapIntBuffer[pos=0 1im=100 cap=100]

java.nio HeapByteBuffer[pos=0 1lim=2 cap=2],
[10, 20]

This is Java
(T, h, i, s, ,i,s, ,3J,a, v, al
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3) allocateDirect() HAE

ByteBuffer®] allocateDirect () HAE= &GAA7} elshs wiejof tholdE vwE 44
sict o] lAEE ZF R Buffer S2i20= 131, ByteBufferof| ARt AlF-Ect, ths ofjAl=
1007§9] byte& A&sl= tho|AE ByteBuffers AJ/dsk= I=0|t},

»> DirectBufferExample.java

package sec03.exam@1_create_buffer;

import java.nio.ByteBuffer;

public static void main(String[] args) {
//CIO|ZE ByteBuffer 44
ByteBuffer buffer = ByteBuffer.allocateDirect(100);

1

2

3

4

5 public class DirectBufferExample {
6

7

8

9 System.out println(buffer);

AlSH 2
A3 ot

java.nio.DirectByteBuffer[pos=0 1im=100 cap=100]

M {1x] £d
WS Ashs e dteY ojAle AMShe W EokEAl WU E ARSSte A By
Of $A] &gell il AL lojoF Jhk, T2 Hu{ o] H] 74| $12] g,

=4 Ay
capacity — HI{ol| KEE 4~ U= ZI0] B0l
it — Y7L & 5 U= EH
imi o
— HI{ M Al limit2t capacity= 22 w2 71
", — SRl Y7Lt M= 2R
osition " .
P — positionO| limit0| =|H o 0|4 HI0|EE MLt 82 5~ Sia
ark —reset() HIAEE AaMS miol| =S50S K|
— positionLt limite] 20| mark Zt=CH 22 A marks AHS A
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position, limit, capacity, mark $/4¢] 7] 3= oh33 2t} mark+= positionth 2 4=

a1, position< limitk ot & 4= §12H| limit2 capacity 2ot & 4= §lc},

&

0 < mark < position < limit < capacity
ok 7HEs) B A el limitwh

= A4

A= S0l ths IHAE 7HRIE 2719 HuE
capacityZ} 98| 70] Bl position 00] T, ## o] 2717} 70| QIE| A= 671X]o|th,

capacity

gHo Qe

Bl5i7 VRS 5 26| =2 Hinlo] AASHA The 19k o] positiono] 913

28| EZ} AAE| T positionS 2 QIEIAR o]53ic,

capacity
olEIA 0o A1 2 3 4 5 6 l
Buffer 1
position limit
o] position 2 QIE|20A] 3H[O]EZ} AJAFE AL

A4 3ol =8
QUEAE o,

position2
capacity

olElA o 1 2 3 4 5 6 l
Buffer 1
position limit

446  Appendix



Aol e - Hmof A wio|ES glosd HA ﬂip() Uﬂ AEE TEFof a}q flip ()&

capacity
QA 0o 1 2 3 4 5 6 l
Buffer : :
position fiip() imit 11RO

Hufof| A 3uPo|ES @JoH v T o] position©] $IIRE 0 QI 3H[OIETL Q15|
AL position 31 QIEAR o]53it,

capacity

Buffer | ;

position limit

position©] 31 S1HIAES 712]7]31 Q1S w] mark () PIAES 3284 The I o] 39 old)

22 vgalsc,

capacity

Buffer | ;

“T 777777

position  limit
mark

s oA 20| EF T @0 tha T 2] position©] #1213t 3 QIEIARE 200 E7] 913
A|AL position= 5 QIEIARE o]Fgiet,
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capacity
oA 0 1 2 3 4 5 6 |
Buffer ]
mark Ilimit
position

positions mark A= o]5317] 8l reset () MAEE TE3IT} Thy 18I} 20| position
& mark7} 3l 3 YEAR oSt mark7h fls AEOlA reset() HAES ©F

Sl
InvalidMarkException ¢|}7} 2HAygict,

capacity
0o 1 2 3 4 5 6 |

Ipisition Iirlit 777777

mark

Ha] 4202 HEobbr] Slo) rewind () WATE S5 ke 13k 2ol limite WA &

A9t position 0 AEAZ ThA] AAH T} marks position®]Lf limit®] mark =} 22 Z
= 24w Aoz glofrich,

w
gel

capacity

6 |
Buffer

position rewind() limit

rewind () T4 clear () HIAES S&31H Buffer?] Al 71| 442 27181t} limitS capacity

=, position 022 A EAL mark= AFs- 22 glojRIth, sPARE HlofE = A1A|=|A] gh=tt,
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capacity

Buffer 3 3

S

position

clear()

compact () HIAEE position®A] limit Ato]2] Hlo[ElE M O R FAX]Z|IL EARE to]E
thE IR positions oFSAIXIL) o5 o] that o] position©] 3 Q182 f1A]of Q1S uf
compact ()7} TZEH 3 QAQd|A0} 4 AP gloJg= 0 A0} 1 AEAR BAE| AL position
2.2 qEAR o]F3ict 7] limit> capacity® o5 et 0T} 18 JEAE A5t L %]
e 20] HlofEl= AAIEA] kil HoRih,

capacity capacity

o 1 2 3 4 5 6 l 0o 1 2 8 4 5 6 l
a | b|lc|d]|e 3 ) | d | e | c | d]| e |
T T ””” * compact() T T

position limit position limit

compact ()& TE5h= o= HAl &2 HlolE Flof| M2 vlol8E A17d3st7] flsiAlolt,

HE HA=

WIS AABEL ALg Sl sl A F S V4SS 2
Fohe ACER 9ln, 2t el ABEE asER g,

1) 38 HAC
W= Wy S Buffer 544 SAE Skl 7] whizoll Buffer S04 Aladhe wia
T 2E wmof| A AREE =tk Y] £48 WHsR=flip (), rewind (), clear(), mark (),

reset () HATEE B% Buffer A4 Fef| A7) Alggic},

thRe-2 Buffer 2A4F SalA7} 7RI Qs wjA=2 A2)et Tolo)
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2[5 EteY I =(OH7HERS) 4

Object array() HIH7t 2 E(wrap)gt BHES 2

int arrayOffset() Hme| X M| 247t U= LIS HHES| QIHIAS 2|H
int capacity() Hme| x| 3715 2E

Buffer clear() Hmo| 2IX| 45 =7 |sHposition=0, limit=capacity)
Buffer flip() limit2 position22, positions 0 QIHAZ 015
boolean hasArray() 7 2 Z (wrap)gt HIES 71K QEX] (R
boolean hasRemaining() positionzt limit ALO[0l| 247} L=X] o
boolean isDirect() DIHNIC| HIHE ARBSH=X| 6F

boolean isReadOnly() 7L 17| HEQIX| oF

int limit() limit IXIE 2/

Buffer limit(int newLimit) newLimitoZ limit HXIE &%

Buffer mark() Sixl IXIE markZ EA|

int position() position HXIE 2[E

Buffer position(int newPosition) newPosition2Z position 2XIE AH

int remaining() positionz} limit Af0|2] 40| 7H4

Buffer reset() positionS mark $x|2 0l

Buffer rewind() positiong 0 QIHIAZ 0|F

2) HIO|EE 21 X&5H= HAES
HH o] glolEE AAsh= WAEE put()o]iL, HoJEE ¢ HAEE get()oltt, o] HlAEE
< Buffer 4 S¢f|2oll= g1z ZF gRoE w3 2eA7F 71| AL Qlet
get()_‘ﬂ]_ pu[() Uﬂ_/]\_E_E_ /\J-EH Re]‘mve_q_ X—]’[;HZ—]Ahsnlulei ;[—L‘{I_‘%E}' pogltlonoﬂl\ﬂ E"O]E—] = %J'
A3 9= A& o) AL, positiond} AFglo] EoiXl QlElAo A Hlo|HE $aL AAshd Ay
Zo]ct,
52 ByteBuffer®}t CharBuffero|A Algsh= get()¥} put() HAiZoltt ShortBuffer,
IntBuffer, LongBuffer, FloatBuffer, DoubleBuffer= o] €Tl ThE H v]S=5) AT
& 73 g,
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4

get()

i

ByteBuffer

get()

get(byte[]dst)

getlbyte[] dst, int offset, int length)
getChar()

getDouble()

getFloat()

getint()

getLong()

getShort()

CharBuffer

get()
get(charl ] dst)
get(charl ] dst, int offset, int length)

]

get(int index)
getChar(int index)
getDouble(int index)
getFloat(int index)
getint(int index)
getLong(int index)
getShort(int index)

get(int index)

put()

i

put(boyte b)

put(oytel ] src)

put(oytel ] src, int offset, int length)
put(ByteBuffer src)

putChar(char value)
putDouble(double value)
putFloat(float value)

putint(int value)

putLong(long value)
putShort(short value)

put(char c)

put(char[ ] src)

put(char ] src, int offset, int length)
put(CharBuffer src)

put(String src)

put(String src, int start, int end)

]

put(int index, byte b)

putChar(int index, char value)
putDouble(int index, double value)
putFloat(int index, float value)
putint(int index, int value)
putLong(int index, long value)
putShort(int index, short value)

put(int index, char c)

A vl Ao HAEE 4] Eshe e vhaat A index w7 glow Al
ZoaL, index viZHa7F QLo Arjalolet, AFeha] get () put () HA=S &

S position
o] o] 5akAet, A2 get () I} put() HAEE SE3PH positione O 5EA] =t}
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TR oAl HlolE S viso] 23 217] 918 put ()3 get () HIAES 3
529t ) v o] 91%] 40] aks Hojzr

LR A

»> BufferMethodExample. java

0 N O U1 B~ W N -

w W w w w w w N NDNDDNDNNDNDNDNDNDN=2 =2 2 2
SO Ul WN = © V00 N UL A WN 2 © VW0 N Ul D WN = © L

452 Appendix

package sec03.exam02_buffer method;

import java.nio.Buffer;
import java.nio.ByteBuffer;

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

System.out println("[7HI0|E 37|22 I A4A]");

ByteBuffer buffer
printState(buffer);

buffer.put((byte)10);
buffer.put((byte)11);
System.out.println("[2E}0|E

printState(buffer);

buffer . put((byte)12);
buffer.put((byte)13);
buffer.put((byte)14);
System.out.println("[3H}0|E

printState(buffer);

buffer.flip();

System.out.println("[flip()

printState(buffer);

buffer.get(new byte[3]);
System.out.println("[38}0]

printState(buffer);

buffer.mark();

System.out.println("

buffer.get(new byte[2]);
System.out .println("[2B}0|E

printState(buffer);

nz
oS

o
rlo

rlo

ByteBuffer.allocateDirect(7);

ﬂ



nx
o2
[~
]

38 buffer.reset();

39 System.out.println("-—----—- [positiong Of2 A2 |AI");
40 printState(buffer);

41

42 buffer.rewind();

43 System.out .println("[rewind() A3 Z]");

44 printState(buffer);

45

46 buffer.clear();

47 System.out println('[clear() A3 =]");

48 printState(buffer);

49 }

50

51 public static void printState(Buffer buffer) {

52 System.out .print("\tposition:" + buffer.position() + ", ");
53 System.out.print("\tlimit:" + buffer.limit() + ", ");

54 System.out.println("\tcapacity:" + buffer.capacity());
55 }

56 }

[7HI0|E 27|12 BT 4]

position:0, 1limit:7, capacity:7
[2BI0|E A =]

position:2, limit:7, capacity:7
[BHIOIE X =

position:5, 1limit:7, capacity:7
[flip() &8 Z]

position:0, limit:5, capacity:7
[3H|'O|E ol &

position:3, 1limit:5, capacity:7
2|E Oi3si=sE
[2HI0|E g2 =]

position:5, 1limit:5, capacity:7
-------- [positiong O3 922 &

position:3, limit:5, capacity:7
[rewind() 4% #]

position:0, limit:5, capacity:7
[clear() &8 =]
0,

I

I

I

I

I

I

|
ol
>
S
o 40

position limit:7, capacity:7
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3) o ci2le| EF

W7} glo]el 2 2 38 o] put () 22 A} glo]E]E AAste 1 31 BufferOverflowException
o ¥hggith, Z1ejal WmoA H o4 ¢E TlolE7t ¢l wf get () &= HlolEE ¢edal sk
BufferUnderflowException©|t}, Tha-2 W waofl ) B 4= Gl o955 Hojet,

ofle| g

BufferOverflowException position0| limitoll =& © put()2 SS51T LM

BufferUnderflowException position0| limitoll =& M get()2 S=o1H L

InvalidMarkException mark7} Sl= AEHOIA reset() HIASS SE51H LAl

ReadOnlyBufferException Q47| FM2 HIHOIM put() EE= compact() HIAES SE31H &l
I Het

Ads Fof doldE dE8T doll= BH=A] ByteBuffers ARSI, 137] oo £4HE
oL} WidLE Yde 53 E2steH ByteBuffer® Hsfof st 12| & S 9l
ByteBufferg ¥l et o2 WgksllA ARg-3flof S},

1) String — ByteBuffer

Za oA 71 wol HejEe Hloles EAEelr, A Saf £AES stoly YES
a8 JEslYw B4 BEAAeR B AYs|A] ByteBuffers Hojof sl ditfg
ByteBufferg tag s EAG 2 E-sjjof gt

A
ox
Mo

Ao & QI YT} Y 3-S5 Charset T 7 71| W o2 A5 4= gt

Charset charset = Charset.forName(*UTF-8"); //UTF-82 Q2% 2l c|=2d
Charset charset = Charset.defaultCharset(); //2FA|#e| 7|2 2ape=z olRd & |2

EA9E ByteBuffer2 HW3lsle thai 0] Charset?] encode () HAEES &3P H},

String data = -
ByteBuffer byteBuffer = charset.encode(data);
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Hi| 2 ByteBufferS A4 = Wakste thaat 724o] decode () HlAE:

mlm

i
_?L
)
chr
i

ByteBuffer byteBuffer = --;
String data = charset.decode(byteBuffer).toString();

A= EAE-S UTF-8E ¢l Y34 ByteBufferS 931, T UTF-8& tlZW a4 24}
=y

?
_9.

r |

ﬂg

»> ByteBufferToStringExample.java

1 package sec03.exam03_convert_buffer;

2

3 import java.nio.ByteBuffer;

4 import java.nio.charset.Charset;

5

6 public class ByteBufferToStringExample {

7 public static void main(String[] args) {

8 Charset charset = Charset.forName("UTF-8");
9

10 String data = "oHgstMR";

11

12 /122t > °IZRY -> ByteBuffer

13 ByteBuffer byteBuffer = charset.encode(data);
14 System.out .println(byteBuffer);

15

16 //ByteBuffer -> C|2E -> 2ztd

17 data = charset.decode(byteBuffer).toString();
18 System.out .println(data);

19 }

20 }

Al
=

oF

#at

java.nio.HeapByteBuffer[pos=0 lim=15 cap=23]
HIstMI
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2) i — ByteBuffer
bytel ], int[ ], double[ ] ¥H§€-S ByteBuffer= HE = BH-g dolH A},

byte[ ] ¥¥-& ByteBuffer® #2kt tjojl= 71atA| wrap () HWlA=E 0]-8-51H Fet,

byte[] byteArray = { 10, 20 };
ByteBuffer byteBuffer = ByteBuffer.wrap(byteArray);
System.out.println(byteBuffer);

int[ ] Bi¥-& ByteBuffer® W3sl7] allA= int[ 19] lengthBr} 48] 2 capacityE 711
ByteBuffer7} B3t} 71 o]fi<= int B2 4byte 27|15 7HA|7] whizeloh, tha-2 Int[ ] ¥iE
< ByteBuffer= Hglsl= & Kol

int[] intArray = { 10, 20 };
ByteBuffer byteBuffer= ByteBuffer.allocate(intArray.length * 4);
byteBuffer.asIntBuffer().put(intArray);

ByteBuffer?] asIintBuffer () W4E+= ByteBuffer®] IntBuffer 55 =€ttt Fievah A4 gk
& 7HA) 9= 7V AiFlelet InBuffer Hf put () WAEE 53 int |
32 ByteBuffero|t}, tha-2 ByteBuffer7} 7FA| 1L Q1= BRI W HE

ﬂJ mlo
2
o
Ol
ol
-
il
Y
)
N
o
i
rr

2|8 Et Bt HAS 2%

ShorBuffer asShortBuffer() 2byte shorte2 4= ShortBuffer K2 2|H
IntBuffer asIntBuffer() 4byte int2 A= IntBuffer 52 2|E
LongBuffer asl.ongBuffer() 8byte long2Z 7M=! LongBuffer £5 2|H
FloatBuffer asFloatBuffer() 4byte float22 T+4E FloatBuffer F& 2|H
DoubleBuffer asDoubleBuffer() 8byte doubleZ F4= DoubleBuffer H5 2|H

22 double[ | W22 ByteBuffer2 HEksl= S Hojr),

double[] doubleArray = { 10.0, 20.0 };
ByteBuffer byteBuffer= ByteBuffer.allocate(doubleArray.length * 8);
byteBuffer.asDoubleBuffer().put(doubleArray);
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22 bytel |, int[ ], double[ | ¥iZES- ByteBufferz #H3lsl= WL HojZ}

»> ArrayToIntBufferExample.java

package sec03.exam0@3_convert_buffer;

import java.nio.ByteBuffer;

public static void main(String[] args) throws Exception {
//byte[] -> ByteBuffer
byte[] byteArray = {10, 20};

1

2

3

4

5 public class ArrayToIntBufferExample {

6

7

8

9 ByteBuffer byteBufferl = ByteBuffer.wrap(byteArray);

10 System.out .println(byteBuffer1);

1N

12 //int[] -> ByteBuffer

13 int[] intArray = { 10, 20 };

14 ByteBuffer byteBuffer2= ByteBuffer.allocate(intArray.length = 4);
15 byteBuffer2.asIntBuffer().put(intArray);

16 System.out .println(byteBuffer2);

17

18 //int[] -> ByteBuffer

19 double[] doubleArray = { 10.0, 20.0 };

20 ByteBuffer byteBuffer3= ByteBuffer.allocate(doubleArray.length  8);
21 byteBuffer3.asDoubleBuffer().put(doubleArray);

22 System.out .println(byteBuffer3);

23 }

24 }

Al
=

(]

Z2nt

java.nio.HeapByteBuffer[pos=0 lim=2 cap=2]
java.nio.HeapByteBuffer[pos=0 1im=8 cap=8]
java.nio.HeapByteBuffer[pos=0 1im=16 cap=16]

3) ByteBuffer — i
ByteBuffero] GloJE1S AA3t & position©] 00]L limito] TFAg} glo]g] the 2ol 22
ByteBufferS s|d 2 wW3lsl= Whiof dis) dopa},
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ByteBuffer2] capacity7H4| byte[ ] BlE2 do2W array () HlA=E AREE 4= Uk,

byte[] byteArray = byteBuffer.array();

ByteBuffer?] limit7}#] bytel ] BiE2 ¥ 22 ByteBuffer limit 2|7 byte[ | ¥jE-& A4
8kl get() HAEES o834 ¢ byte 42 v Foll #1d51H Hrt,

byteArray = new byte[byteBuffer.limit()];
byteBuffer.get(byteArray);

int[ ] BlE€S doHH ByteBuffer®| IntBuffer & limit 2|9 int[ ] W8-S AJAdstaL
y

IntBuffer 9] get () HIAER 912 int FH& v Hol| AR5l Hct,

IntBuffer intBuffer = byteBuffer.asIntBuffer();
int[] intArray = new int[intBuffer.limit()];
intBuffer.get(intArray); //IntBuffer R S5 22 int ZtS Higo| A&

double[ ] ¥jES 9.9#HH ByteBuffer®] DoubleBuffer 7 capacity 2095 double| | Bi&
< A4t Foll, DoubleBuffer 9] get () HIAER ¢ double £15 v gl #17dshH Ht,

DoubleBuffer doubleBuffer = byteBuffer.asDoubleBuffer();
double[] doubleArray = new double[doubleBuffer.limit()];
doubleBuffer.get(doubleArray); //DoubleBuffer H& S5 22 double ZtS HiZof 22

5 A= ByteBufferE bytel ], int[ ], double[ ] Bl €& Hsh= il Hojry,

»> ByteBufferToArrayExample.java

package sec03.exam@3_convert_buffer;

import java.nio.ByteBuffer;
import java.nio.DoubleBuffer;

S~ N -
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import java.nio.IntBuffer;
import java.util Arrays;

public class ByteBufferToArrayExample {

public static void main(String[] args) throws Exception {

//ByteBuffer -> byte[]
ByteBuffer byteBufferl = ByteBuffer.allocate(3);
byte b1 10; byteBuffert.put(b1);

byte b2 = 20; byteBufferl.put(b2);
byteBuffer1.flip();

System.out print(byteBuffert + " -> ");

byte[] byteArray = new byte[byteBuffer1.limit()];
byteBuffer1.get(byteArray);
System.out.println(Arrays.toString(byteArray));

//ByteBuffer -> int[]
ByteBuffer byteBuffer2 = ByteBuffer.allocate(16);
byteBuffer2.putInt(10);

byteBuffer2.putInt(20);

byteBuffer2.flip();

System.out .print(byteBuffer2 + " -> ");

IntBuffer intBuffer = byteBuffer2.asIntBuffer();
int[] intArray = new int[intBuffer.capacity()];
intBuffer.get(intArray);
System.out.println(Arrays.toString(intArray));

//ByteBuffer -> double[]
ByteBuffer byteBuffer3 = ByteBuffer.allocate(24);
byteBuffer3.putDouble(10.0);
byteBuffer3.putDouble(20.0);

byteBuffer3.flip();

System.out.print(byteBuffer3 + " -> ");

DoubleBuffer doubleBuffer = byteBuffer3.asDoubleBuffer();
double[] doubleArray = new double[doubleBuffer.capacity()];
doubleBuffer.get(doubleArray);
System.out.println(Arrays.toString(doubleArray));
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Al
A Znt

java.nio.HeapByteBuffer[pos=0 1im=2 cap=3] -> [10, 20]
java.nio.HeapByteBuffer[pos=0 1im=8 cap=16] -> [10, 20]
java.nio.HeapByteBuffer[pos=0 1im=16 cap=24] -> [10.0, 20.0]

04 THY Y5

NIOO|A Algshz wtd Afdriechane & o] 31 whel Q17|9} 27|15 & 4= ik, o A2 571
S} A7} Eof Q7] 2ol HE] A¥ = ol A ARl Qs

22
Golef

ERES
A
El
e

o x{'2

FileChannel> 2 H4E21 open ()& T&3A A == AR 109 FileInputStream,
FileOutputStream] getChannel () HAES T84 A& % U}, -2 open () HAE

& FileChannel& ¥+ WS Hoj&c)

FileChannel fileChannel = FileChannel.open(Path path, OpenOption... options);

A WA oi7igRS Harat sk whdo] Path ZAA|olar, WA w7 E = vhe 3ol Yeltle
StandardOpenOption®] @A A5 YgsllH Hrt,
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=7 A a3

READ SIS mUS ALt
WRITE MY|IZO2 ms ALt
CREATE O GACHH M IUS AadSiCt,
CREATE_NEW M mls BHECE TH0] 0[0] U™ 0|22 S| AlnistT,,
APPEND f Zof| Hl0|EE FIBICHWRITELE CREATESR! &l AFZE).
DELETE_ON_CLOSE AEZS B2 1 DU MXBICHUAMYS AXE o ALS).
TRUNCATE_EXISTING MUS OHIO|ERZ ZEIHCHWRITE SMat SA| AFZE).
o Sof ‘C:\Templ\file.ixt’ TS AAFIL, W8-S 231 Arkdl theat o] vi7igre <145t
W e}

FileChannel fileChannel = FileChannel.open(
Paths.get("C:/Temp/file.txt"),
StandardOpenOption.CREATE_NEW,
StandardOpenOption . WRITE

22 ‘C:\Temp\file.txt’ LS 931, & 4= %5 FileChannel S AJ/J3ic),

FileChannel fileChannel = FileChannel.open(
Paths.get("C:/Temp/file.txt"),
StandardOpenOption.READ,
StandardOpenOption . WRITE

);

FileChannel& t o4} 0]-851A] 18 7g-$-ofl= th33t 9] close () HIAES S84 Holo]

of gl

fileChannel .close();
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T E

E=TH

Hdg Y82 &9 (A7) s FileChannel®] write () WAEE TE51 €}, vj7igios
ByteBuffer Z14|& 9 E&=0), 2] 26J%]= Hlo|Ex= ByteBuffer?] positiont-E limit7t
Alot}, position©] 00]3L limit®] capacity®} 5 U8t ByteBuffere] k= Hlo]EZ} mjlof
27T} write () HIAES] 2lE7E ByteBufferolA] A2 a2 S8 vlo|E Srolc},

int byteNum = fileChannel .write(ByteBuffer buffer);

5 AIAl= FileChannel o]-8-314] £AE9-S C:\Temp\file, txt U2 Z2 (A1%) 3t

» FileChannelWriteExample. java

package sec04.exam01_file read write;

1
2
3 import java.io.IOException;

4 import java.nio.ByteBuffer;

5 import java.nio.channels.FileChannel;

6 import java.nio.charset.Charset;

7 import java.nio.file.Files;

8 import java.nio.file.Path;

9 import java.nio.file.Paths;

10 import java.nio.file.StandardOpenOption;

12 public class FileChannelWriteExample {

13 public static void main(String[] args) throws IOException {
14 //Path gt ClAE2| 4

15 Path path = Paths.get("C:/Temp/file.txt");

16 Files.createDirectories(path.getParent());

17

18 //FileChannel &7|

19 FileChannel fileChannel = FileChannel.open(

20 path, StandardOpenOption.CREATE, StandardOpenOption.WRITE);
21

22 /IR S ByteBufferz st

23 String data = "QHStNIR";

24 Charset charset = Charset.forName("UTF-8");
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25 ByteBuffer byteBuffer = charset.encode(data);

26

27 //FileChannel2 E£3lf ByteBuffer £25}7|

28 int byteCount = fileChannel.write(byteBuffer);

29 System.out.println("file.txt : " + byteCount + " bytes written");
30

31 //FileChannel &7|

32 fileChannel.close();

33 }

34 }

Al
=

02

Zn

file.txt : 15 bytes written

oA W8-S ¢17] 9l FileChannel®] read () WAEE St Hr), wizfgtos
ByteBuffers 9, atdoflA] ¢ vl EZ} positionE] AT read () WA= 2lHgke
adofA] ¢ Hlo]E o), B W ¢ols 4= Q= 2| Hl°|E = ByteBuffer®] capacity©]t},

t] o4 ¢} o] E7} GIthd read () Hlatas —18 2dgith

int byteNum = fileChannel.read(ByteBuffer buffer);

read () W2E= ByteBufferol Hfo|E7F 273 wjnle} position©] 14 S715HA et wheba
ByteBuffero] A%t upx]u} vlo]E9] 9]2]3= position—10]t}, Tk A= o oA A A4

gk C:\Temp\file,txt THL-S ¢1a1 F&o] =3t

»> FileChannelReadExample.java

package sec04.exam01_file read write;

import java.io.IOException;

import java.nio.ByteBuffer;

import java.nio.channels.FileChannel;
import java.nio.charset.Charset;

S Ul B W N
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7 import java.nio.file.Path;
8 import java.nio.file.Paths;
9 import java.nio.file.StandardOpenOption;

10

11 public class FileChannelReadExample {

12 public static void main(String[] args) throws IOException {

13 //Path 44

14 Path path = Paths.get("C:/Temp/file.txt");

15

16 //FileChannel &7|

17 FileChannel fileChannel = FileChannel.open(path,
StandardOpenOption.READ);

18

19 //92 HIOIEZ} AZE ByteBuffer 444

20 ByteBuffer byteBuffer = ByteBuffer.allocate(100);

21

22 //FileChannel 25E Q2487

23 Charset charset = Charset.forName("UTF-8");

24 String data = "*;

25 while(true) {

26 int byteNum = fileChannel.read(byteBuffer);

27 if(byteNum == -1) break;

28 byteBuffer.flip();

29 data += charset.decode(byteBuffer).toString();

30 byteBuffer.clear();

31 }

32

33 //FileChannel 7|

34 fileChannel.close();

35

36 /19 s 250 =Y

37 System.out println("file.txt : " + data);

38 }

39 }

¥ Zat

file.txt : oHg3tMIR
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282131of|A] flip ()& E&3F o]f+= limitE FA| position 22 AZ3}3L positionS 002 A%
517] lsfiAeltt, 2921 positiono A limit7H4] 131 ZAtA = Wkttt 302k10A] clear ()
HAEE positiong 022 limitS capacity 2 A43)|4] ByteBuffers %7]83tc},

JEN

_El

TR EALE 1Hs] Jelias k] ByteBufferS Atolol] FaL mkel 97
utd 7] FileChannel®] ¢17]2} 227|5 wt| 2 Wzo} 5345}t 3l .

,,,,,,,,,,,,,,,,,,, S S F A

s AAlE FileChannels 884 ojulx] utd FARIC, toldlE My S AM-S=H,

FileChannel®] 91&2] 455 FA1717] flsfiAlolt.

»> FileCopyExample.java

package sec04.exam0@2_file_copy;

1
2
3 import java.io.IOException;

4 import java.nio.ByteBuffer;

5 import java.nio.channels.FileChannel;

6 import java.nio.file.Path;

7 import java.nio.file.Paths;

8 import java.nio.file.StandardOpenOption;
9

10 public class FileCopyExample {

11 public static void main(String[] args) throws IOException {

12 //Path A4

13 Path from = Paths.get("src/sec04/exam02_file_copy/house.jpg");
14 Path to = Paths.get("C:/Temp/house.jpg");

15
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16 //2&8L FileChannel 7|

17 FileChannel fileChannel_from = FileChannel .open(
18 from, StandardOpenOption.READ);
19
20 //Z23E FileChannel €7|
21 FileChannel fileChannel to = FileChannel.open(
22 to, StandardOpenOption.CREATE, StandardOpenOption.WRITE);
23
24 //CIO|HE ByteBufferg O|23HA HO|Ef Y&
25 ByteBuffer buffer = ByteBuffer.allocateDirect(100);
26 while(true) {
27 int byteCount = fileChannel_from.read(buffer);
28 if(byteCount == -1) break;
29 buffer.flip();
30 fileChannel _to.write(buffer);
31 buffer.clear();
32 }
33
34 //FileChannel &7]|
35 fileChannel_from.close();
36 fileChannel_to.close();
37 System.out.println("ot ZAF H32");
38 }
39 }
a2
oY EA 43

o|# A4 Y ByteBuffere} FileChannel 27H& 213 R84 BARS L@l ® AT, Thes]
TS BAg EAolahd NIO2 Files #1242 copy () HIAES ARSSk= Aol tf Hefsitt,

Files.copy(Path source, Path target, CopyOption... options);

3 A source B7gOE P 510 Path IS A\ ASHL WA target Bl7gols BV
210] path A4R)Z Agate Flck, A WA} a7k The Al 714 StandardCopyOption €7 4
o5 B0 g sl i,
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=7 A L

=

REPLACE_EXISTING EfZ mhlo| Zxf512 CAIBHCL,

COPY_ATTRIBUTES I MK SARBIC)

NOFOLLOW_LINKS 23 MU A i3 njlot BABID YT MU BARGHK| =Ct,

o} of| A= Files 2229 copy () HIAEES o] g3)4] o]u]7] Tt BApsict

» FilesCopyMethodExample.java

package sec04.exam02_file_copy;

1

2

3 import java.io.IOException;

4 import java.nio.file.Files;

5 import java.nio.file.Path;

6 import java.nio.file.Paths;

7 import java.nio.file.StandardCopyOption;
8
9

public class FilesCopyMethodExample {

10 public static void main(String[] args) throws IOException {

" Path from = Paths.get("src/sec04/exam02_file_copy/house.jpg");
12 Path to = Paths.get("C:/Temp/house.jpg");

13

14 Files.copy(from, to, StandardCopyOption.REPLACE_EXISTING);

15 System.out println("mtY ZAt H43");

16 }

17 }

nx
0%
m
i)

05 _u_l.ol HIEjI le

FileChannel®] read ()2} write () HAEE 1} 9l&d 219] o E27]=} Ul U oHES
Aok A LA o] HAEES SESIH E27) 5= setof| Ul 74410l o[HIE A2l& & <=
|

glch, whbA FEo] 2] A= A o] laEse SEsliok St
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NIO&= AYEES ol&siA Aol o7 7119 & A& 4 =S HE7] Hd Ad
(AsynchronousFileChannel )& A3t St} vlE7] ot g o] EAL read ()2} write ()
HAEE TESHH Aol U AE aAstal SA] e E o= Holok,

P& Aele 2E=EY A 2 erh itk 29 2devt dEEs gRsA Hu 29
cllback |2 E71 2kE TEEC, T &Y o - Adsiol & =0} ek EH mjatsof 2
/g5 ek,

-

AsynchronousFileChannel

§ AYe=E

3 @ = &2l "
i Dread() fors] AYEA
————>

§ © = 2 ® = &2|
@3N

2

o

3 AdE 2 A
: -
3 ® =t &2 T
| Dread) | 2t ABlEE R0l XS O Al
I 7ix9} AlsiAl2 o
————— ® =e! &2

23

«— AfE?2
J

o HIS7| xHE
AsynchronousFileChannel-2 5 714 A4 w4591 open ()& &84 2& 4= lck A ¥
7 open () HIAE= thgatk Zo] Y2 Pathet F7] F4AS ti7igho = wh=rt,
AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
Path file,

OpenOption... options
Ve
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é

o]&| AA4¥ AsynchronousFileChannel> U520 2 A E= 7|2 AYEES o] &3A &
=5 BeElRit), 7 A EE0] A A= T TR F A S = §17] el vheat o)
5 WA open () WAZZ AsynchronousFileChannel& Y& =% QIt},

mlm

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
Path file,

Set<? extends OpenOption) options,
ExecutorService executor,
FileAttribute<?... attrs

file 7R I+ 2] Path©] iz, options WH7HEES: E7] JA10] 2144 Seteltt. executor Ui7HE
& ¥ =E1] ExecutorService©|t}, attrs TGRS 9 A4 Al 9k £4d0] = FileAttribute

5 Ydshd Heot

o2 ‘C:\Temp\file txt’ TF¥E& YEHT 4= = AsynchronousFileChannel tha} o]

AYAJsE 4= Qlet

ExecutorService executorService = Executors.newFixedThreadPool(
Runtime.getRuntime().availableProcessors()

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
Paths.get("C:/Temp/file.txt"),

EnumSet.of (StandardOpenOption.CREATE, StandardOpenOption.WRITE),
executorService
DE

Runtime.getRuntime ().availableProcessors ()&= CPU2| Fo] =5 g|&lsit} F= 0] CPU
U A= 45 4, stoln] 289 Y 4= 8 ¥tk EnumSet.of () HlAE+= vi7igtes
e A A= Set Aol Hol 2]t} AsynchronousFileChannelZ © o4 AR§-5}14]
2 d-7olls v 2o close () HAES SEs)A 2olt,

fileChannel .close();
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T E

AsynchronousFileChannel©] A=t read (), write () WAEE o884 A== 4

e,

read(
ByteBuffer dst,
long position,
A attachment,
CompletionHandler<Integer, A> handler

write(
ByteBuffer src,
long position,
A attachment,
CompletionHandler<Integer, A> handler

o] HlAEES 3E0H SA| PElEL, A= Y=ot dEe A Aget) dst@ sre wi
ik SIAY 227] 913k ByteBuffero|al, position Ti7HgE TtdoflA] ¢S Ax|o|AU & A
oft}, ude] A WA vfo|EXE oAU A WA fJR|of Hio]ES 211 AthH positions 022

attachment "i7igE 52 AAtell ARS-E = Qb= A Aol T ZAl= 29 wla=oflA
AN e Sl TR e $o RS Ak S uf ARGEI Thef R AA7E Za gl
A nulle i dsli= Fo,

handler 7§52 CompletionHandler{Integer, A) 7+& ZiA|o|t}, Integer= Y=Y 2219
23}t Bt o2, read ()€ write ()7} AU & HIO|E Srolt}, A= 5 A Bf) oz 7t
CompletionHandler 78 A4S 248 o] Y92 2o 7153}t attachment?} nullY
7%, A Void & sfof it

CompletionHandler{Integer, A) 78 A= Bl57] 2] A o= ehayl 799 Q] o

Aoz Aulfe 7fof Ao FWEE thy 7] HIAEE A Sfsfiof gk,
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2|5 Bt HIAES(TH7HH=) Ay
void completed(integer result, A attachment) 0| Moz 2R El AR Zu
void failed(Throwable exc, A attachment) 0ll2| mhZoll ZHo| AuE B ZH

completed () MAE9] result W7HEES 2] A7} did=l=tl, read ()2} write () %
£ AU 22 Hlo]E 2o0]t} attachment "H7HEES read ()€} write () & Al Als-
oftt,

failed () WIA=9] exc Wi7igES 24 ﬂﬂ T=F WAYRE ol olr), =S 2 2 wats A
Hohs SEEE read ()2 write ()5 SR S| E7F opyal =20 2H¢] A== Aotk
2%7] glizof JavaFX E+= Swing OH%EW]OW_QW UL A 9 w7 2H9E o] WlatoflA A3

>
T o2
SN
A=)

i,
ok
.{

‘l\l

n:
1

3k 4= §l31 Platform.runlLater () B4= SwingUtilities.invokeLater ()& ARg-3flof ghct,

-2-2 CompletionHandler 7-& Z|A5 2HAel= WHES HojZ},

new CompletionHandler<Integer, AX() {
@0verride
public void completed(Integer result, A attachment) { ... }

@0verride
public void failed(Throwable exc, A attachment) { ... }

k32 AsynchronousFileChannel & ]88l H|57|2 22 ‘C:\Temp’ tIZFE] 9 fileO. txt
~ file9.txt7HA] ¥ 10712] 2td-& et & hFstaael= W8-S £t} 18]l vlE7] 2¢lo]
ARES ] EH vl ok el P A= 0|28 Bl ET

T2 =

»> AsynchronousFileChannelWiriteExample.java

package sec05;

1
2
3 import java.io.IOException;
4 import java.nio.ByteBuffer;
5

import java.nio.channels.AsynchronousFileChannel;
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(o I N e))

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45

import java.nio.channels.CompletionHandler;
import java.nio.charset.Charset;

import java.nio.file.Files;

import java.nio.file.Path;

import java.nio.file.Paths;

import java.nio.file.StandardOpenOption;
import java.util.EnumSet;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

public class AsynchronousFileChannelWriteExample {
public static void main(String[] args) throws Exception {
/APES 4H

ExecutorService executorService = Executors.newFixedThreadPool(3);

for (int i = 0; i < 10; i+) {
Path path = Paths.get("C:/Temp/file" + i + " txt");
Files.createDirectories(path.getParent());

//HIS7] o g Al

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
path,
EnumSet.of(StandardOpenOption.CREATE, StandardOpenOption.WRITE),
executorService

Charset charset = Charset.defaultCharset();
ByteBuffer byteBuffer = charset.encode("QHastM|R");

/18R 2| Al
class Attachment {

Path path;

AsynchronousFileChannel fileChannel;
}
Attachment attachment = new Attachment();
attachment.path = path;
attachment.fileChannel = fileChannel;

//CompletionHandler ZH{x| A4A
CompletionHandler<Integer, Attachment> completionHandler =
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46 new CompletionHandler<Integer, Attachment>() {

47 @verride

48 public void completed(Integer result, Attachment attachment) {
49 System.out.println(

50 attachment.path.getFileName() + " : " +

51 result + " bytes written : " +

52 Thread.currentThread().getName());

53 try {

54 attachment.fileChannel .close();

55 } catch (IOException e) {

56 }

57 }

58

59 @verride

60 public void failed(Throwable exc, Attachment attachment) {
61 exc.printStackTrace();

62 try {

63 attachment.fileChannel .close();

64 } catch (IOException e) {

65 }

66 }

67 iz

68

69 //ByteBufferd| Qe LHES o] &3

70 fileChannel .write(byteBuffer, 0, attachment, completionHandler);
71 }

72

73 /A EE &

74 executorService.shutdown();

75 }

76 }

Al
=

02

Zat

fileO.txt : 15 bytes written : pool-1-thread-1
file2.txt : 15 bytes written : pool-1-thread-3
filel.txt : 15 bytes written : pool-1-thread-2
file3.txt : 15 bytes written : pool-1-thread-3
filed.txt : 15 bytes written : pool-1-thread-1
file5.txt : 15 bytes written : pool-1-thread-3
file6.txt : 15 bytes written : pool-1-thread-2
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file7.txt : 15 bytes written : pool-1-thread-1
file8.txt : 15 bytes written : pool-1-thread-3
file9.txt : 15 bytes written : pool-1-thread-2

o afAlefiAf F=efek A2 702RINA write () HIAEZF SA] 2RIE TR FofA= 24

Oll

7t sk 2] Al

oAl AsynchronousFileChannel?] close ()& &Z3loF 3it},

taL 217] wi=ofl B}2 AsynchronousFileChannel& @2 ¢F Hc}, 2h
o) HApsow QRS kel 25 AL Bolof B2 completed (9} failed ()

Tk A= oA dlAloll A A/d3t fileO. txt ~ file9. txtE Hal &l it

»> AsynchronousFileChannelReadExample.java

package sec05;

1
2
3 import java.io.IOException;

4 import java.nio.ByteBuffer;

5 import java.nio.channels.AsynchronousFileChannel;
6 import java.nio.channels.CompletionHandler;

7 import java.nio.charset.Charset;

8 import java.nio.file.Path;

9 import java.nio.file.Paths;

10 import java.nio.file.StandardOpenOption;

1 import java.util.EnumSet;

12 import java.util.concurrent.ExecutorService;

13 import java.util.concurrent.Executors;

15 public class AsynchronousFileChannelReadExample {

16 public static void main(String[] args) throws Exception {

17 /A ES MY

18 ExecutorService executorService = Executors.newFixedThreadPool(3);

19

20 for (int i = 0; i < 10; i+) {

21 Path path = Paths.get("C:/Temp/file" + i + ".txt");

22

23 //HIS7] o Y 4l

24 AsynchronousFileChannel fileChannel = AsynchronousFileChannel.
open(path,

25 EnumSet.of (StandardOpenOption.READ), executorService);
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

ByteBuffer byteBuffer = ByteBuffer.allocate((int) fileChannel.size());

/13- A
class Attachment {
Path path;
AsynchronousFileChannel fileChannel;
ByteBuffer byteBuffer;
}
Attachment attachment = new Attachment()
attachment.path = path;
attachment.fileChannel = fileChannel;
attachment.byteBuffer = byteBuffer;

//CompletionHandler 2z A4

’

CompletionHandler<Integer, Attachment> completionHandlernew =
new CompletionHandler<Integer, Attachment>() {

@lverride

public void completed(Integer result, Attachment attachment) {

attachment.byteBuffer.flip();

Charset charset = Charset.defaultCharset();
String data = charset.decode(attachment.byteBuffer).toString();

System.out.println(

attachment.path.getFileName() +

data + " : "+
Thread.currentThread().getName(
try {

fileChannel.close();
} catch (IOException e) {
//e.printStackTrace();

@dverride

ey

));

public void failed(Throwable exc, Attachment attachment) {

exc.printStackTrace();
try {
fileChannel .close();

04 -NIO 7
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66 } catch (I0Exception e) {

67 }
68 }
69 %
70
71 //THYS 2111 ByteBufferof #zt
72 fileChannel .read(byteBuffer, 0, attachment, completionHandlernew);
73 }
74
75 ==
76 executorService.shutdown();
77 }
78 }

A 2
filel.txt : QHE5tM2 : pool-1-thread-2
file3.txt : Hd3tMI2 : pool-1-thread-2
filed txt : QH&StMI2 : pool-1-thread-2
file@.txt : QMg5tML : pool-1-thread-1
file2.txt : QFE5tM2 : pool-1-thread-3
file5.txt : QFE5tM2 : pool-1-thread-2
file6.txt : QHE5tM2 : pool-1-thread-1
file8.txt : QFF5tM2 : pool-1-thread-2
file7.txt : QME5tM2 : pool-1-thread-3

of of|AollAe 722kR19] read () HIAEZ FA] elHECete FojAs &Y AHETE 1t ¢
7] Z& 3faL Q1] wiiol| HkZ AsynchronousFileChannel& 2o oF Ht} 2¢jo] Ak
Aoz A AY A A2 YIS dolof tEE completed ()€} failed () AT o)A

AsynchronousFileChannel ] close ()& ZZ3foF gt}

06 TCP HIES3 U=

NIOE o] §3)4 TCP AH/Zeo|9E ofZel Aol de st
2 A8 YEYT EHS

(SocketChannel )& &ofok it}
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ServerSocketChannel®} SocketChannel- 22} 109] ServerSocket®}t Socketol] W&+
ZFafj2olt) [0= HHE AMSHA] ¢al &3t o5 SeAs HIE o] &a)A] JEHeit
AR HHL [0S} 2 2fo|Fo] gl the 1A Y ServerSocketChannelS G2 932 4t

3}l EA1E- SocketChannelS AJAJSHC)

)

ServerSocketChannel ]

@ ¢ 23 (connect)

@ HZ s2Haccept) &[SocketChannel A4

s N

SocketChannel SocketChannel

o2t 5

goig /| @ EM(read, write) cllolef
t H

‘% I — || .

L J L J

TCP AHE 7fsled HA ServerSocketChannel2 AAd&lloF 3Tt ServerSocketChannel
2 A& A2 open () 02 AT 12|31 3ZE (port ) o) BIRIYEF] $J8l InetSocketAddress
AAZ vi7fgEe &2 A bind () HAES S=3I}

M
:lj

ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();
serverSocketChannel .bind(new InetSocketAddress(50001));

2E Ik Byrkd SefoldlE A 2L 98 accept() WAEE A accept()
HATL oA Qo] Eoler] A7 7] (EE7))H, 2 8% o] SoleH Seto]dE.
A3t SocketChannel & FHEAL 2Egic),

SocketChannel socketChannel = serverSocketChannel.accept();
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AdH Zeto|dES] [pe} XE ARE A1 Achd SocketChannel?] getRemoteAddress ()
HAEE TE64 SocketAddressE Ao Hrk, A4 2l E= 212 InetSocketAddress ¢l
AEiAo|HE ohEa) o] BRY] wigkeh 4= Qlrt

InetSocketAddress socketAddress = (InetSocketAddress) socketChannel.
getRemoteAddress();

InetSocketAddressoll= thea} 7o) [pe} 2 E AR E 2|Elsh= Aa=50| Q)

2| Etd HIASH(0H7HEH) A

String getHostName() S20[HE IP 2H

int getPort() S2/0|MIE ZE HS 2|E!
String toString() IPZEHS” HEjo| EXIE 2|H

t] o]} FEfol|NEE 5] A o] " §IthH ServerSocketChannel 2] close () HAES

B2 LES ol A Aok gick, Tejof ch TR Sk EES AR S glct,
serverSocketChannel .close();

the olAls RO 2 accept () HIAES TEA 540] FT0|AE AES Feshe 71 7]
EZ|9] TCP A¥ =5 HojZe},

»> ServerExample.java

package sec06.exam@1_tcpchannel;

1
2
3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.channels.ServerSocketChannel;
6 import java.nio.channels.SocketChannel;

7

8

9

public class ServerExample {
public static void main(String[] args) {
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10 //ServerSocketChannel B4 Mo

11 ServerSocketChannel serverSocketChannel = null;
12
13 try {
14 //ServerSocketChannel 7|
15 serverSocketChannel = ServerSocketChannel.open();
16
17 //ServerSocketChannel ZE Hfold
18 serverSocketChannel .bind(new InetSocketAddress(50001));
19
20 System.out.printIn("[AME A|ZH]");
21
22 //22O|¢ES| AA 2FE 2t
23 while (true) {
24 SocketChannel socketChannel = serverSocketChannel.accept();
25 InetSocketAddress isa = (InetSocketAddress) socketChannel.
getRemoteAddress();
26 System.out.println(isa.getHostName() + " ¢1Z £2t);
27 /198 &7
28 System.out .println(isa.getHostName() + " ¢1Z &7|");
29 socketChannel.close();
30 }
31 } catch (Exception e) {
32 e.printStackTrace();
33 } finally {
34 //ServerSocketChannel E7|
35 try {
36 serverSocketChannel.close();
37 } catch (IOException e1) {}
38 }
39 }
40 }
A% Znt
[ME AR

(A7 Zekalat S2s)m, Sefoloie] A ago] 9L T accept () WATOIA 227 (1)
71) ek Eiek, 8 FR5HA B, ololA] Lok 47 A AL St FefololE A

87 AAIE YA AEA,
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TCP S2olAES 7BUs ™ WA SocketChannels A/d8ioF gttt SocketChannel> 44
HAE9l open ()22 AL A A2 3L connect () HAES $&3Pd =g, AW 1P
¢} £E HREZ 714 InetSocketAddress A vi7fgho s F= ot

connect () HAEE dZo] ghaE wi7kx] E27] (7)) A} =i, dZdo] dasd e H},

gl

ther 22 PCEI 50001 EZEO] HRRIGHE Az A4S 3 4sh= F=olt,

SocketChannel socketChannel = SocketChannel.open();
socketChannel .connect(new InetSocketAddress("localhost”, 50001));

connect () At Awel AZo] & w7z E27]Hct ddH &, FERIE T2 039S F8
SAY ol wpebi] AF-E Fa1 AchA th23t o] SocketChannel 9] close () HAEE &

ShH F,

socketChannel .close();

o3 oflAl= o)A ofAollA A F<2l TCP AH=E A 8%sh= =0t connect() HAEZL
AR oz BEE AA A5st Aot

pi

»> ClientExample.java

package sec06.exam@1_tcpchannel;

import java.io.IOException;
import java.net.InetSocketAddress;
import java.nio.channels.SocketChannel;

public class ClientExample {
public static void main(String[] args) {
//SocketChannel 4 Mo
SocketChannel socketChannel = null;
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12 try {

13 //SocketChannel 7|

14 socketChannel = SocketChannel .open();

15

16 //2Z PCol 500010fM A&t Zol ServerSocketChannel2 HZ2 23
17 System.out println("[¢1Z 23H]");

18 socketChannel.connect(new InetSocketAddress("localhost", 50001));
19 System.out.println('[¥Z HZ]");

20 } catch (Exception e) {

21 e.printStackTrace();

22 } finally {

23 //SocketChannel 7|

24 try {

25 System.out println("[¢Z Z7(]");

26 socketChannel.close();

27 } catch (IO0Exception el) {}

28 }

29 }

30 }

nx
0%
m
i)

ClientExample.java

ServerExample.java

e e
TN T
GH ox o
N oo ox

[ME AlZH]
127.0.0.1
127.0.0.1

z 22
A
=2

o
9z B

HEST &

ZtolAET AZF 8% (connect())sFaL A7} AZE

AEEE BE W o]

.
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SocketChannel SocketChannel

ol

HlolE

22

H[olE

B E
7y
i=l=

the-& SocketChannel®] write () H|AES o884 EAEE HUjl= F=o|t)

Charset charset = Charset.forName("UTF-8");
ByteBuffer byteBuffer = charset.encode(*Hello Server");
socketChannel .write(byteBuffer);

t}2-2 SocketChannel @] read () HAEE o884 EAIYL H= F=o|c},

ByteBuffer byteBuffer = ByteBuffer.allocate(100);

int byteNum = socketChannel.read(byteBuffer);
byteBuffer.flip();

Charset charset = Charset.forName("UTF-8");

String message = charset.decode(byteBuffer).toString();

e oAl A= A AE T ZEto]dET} ‘Hello ServerE AHE HUH Au7t &
Hello Client & E¢to]ER Hlick

o

»> ServerExample.java

package sec06.exam@2_data_read_write;

import java.io.IOException;

import java.net.InetSocketAddress;

import java.nio.ByteBuffer;

import java.nio.channels.ServerSocketChannel;
import java.nio.channels.SocketChannel;
import java.nio.charset.Charset;

0 N o W -
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10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

public class ServerExample {
public static void main(String[] args) {
//ServerSocketChannel 4 AMA
ServerSocketChannel serverSocketChannel = null;

try {
//ServerSocketChannel 7|
serverSocketChannel = ServerSocketChannel.open();

//ServerSocketChannel ZE HIQIY
serverSocketChannel .bind(new InetSocketAddress(50001));

System.out println("[Mt] AlZ]");

while (true) {
//220|HES| HAH 2HES st
SocketChannel socketChannel = serverSocketChannel.accept();
InetSocketAddress isa = (InetSocketAddress)
socketChannel .getRemoteAddress();

System.out.println(isa.getHostName() + " ¢1Z #2t);

ByteBuffer byteBuffer = null;
Charset charset = Charset.forName("UTF-8");

//2Ct0|HETL HH Gojg EHY|

byteBuffer = ByteBuffer.allocate(100);

int byteNum = socketChannel.read(byteBuffer);
byteBuffer.flip();

String message = charset.decode(byteBuffer).toString();
System.out .println(isa.getHostName() + " H[O|Ef &7]: " + message);

//ZEI0|HEZ HO|E ELi7|

byteBuffer = charset.encode("Hello Client");
socketChannel .write(byteBuffer);
System.out.println(isa.getHostName() + " HO|E{ EH");

/19E &7

System.out.println(isa.getHostName() + " ¢Z &7|");
socketChannel .close();

04-NIO 7|8t U= I HELZ
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48 }

49 } catch (Exception e) {
50 e.printStackTrace();
51 } finally {
52 //ServerSocketChannel E7|
53 try {
54 serverSocketChannel .close();
55 } catch (IOException el) {
56 }
57 }
58 }
59 }
w3
[ME A2

» ClientExample.java

1 package sec06.exam@2_data_read_write;

2

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.SocketChannel;

7 import java.nio.charset.Charset;

8

9 public class ClientExample {

10 public static void main(String[] args) {
11 //SocketChannel &4 MA

12 SocketChannel socketChannel = null;

13

14 try {

15 //SocketChannel &7]|

16 socketChannel = SocketChannel.open();
17

18 /122 PCo| 5000104 Adl Z0l ServerSocketChannel2
19 System.out .println("[¥#Z 2&]");
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20 socketChannel.connect(new InetSocketAddress(*localhost”, 50001));
21 System.out println("[¢Z H&]");

22

23 ByteBuffer byteBuffer = null;

24 Charset charset = Charset.forName("UTF-8");

25

26 /IMEZ H0|E EL7|

27 byteBuffer = charset.encode("Hello Server");

28 socketChannel .write(byteBuffer);

29 System.out.println("AMHZ HO|E ZH");

30

31 //MB{7L B (O] g7

32 byteBuffer = ByteBuffer.allocate(100);

33 int byteNum = socketChannel.read(byteBuffer);

34 byteBuffer.flip();

35 String message = charset.decode(byteBuffer).toString();
36 System.out .println("MHo|A CIOJE|f &7]: " + message);
37 } catch (Exception e) {

38 e.printStackTrace();

39 } finally {

40 //SocketChannel &7|

41 try {

42 System.out.println("[¥Z &7|]");

43 socketChannel .close();

44 } catch (IOException el) {

45 }

46

47

48

ClientExample.java ServerExample.java

[MB] Al2}]
127.0.0.1 ¢& £at
127.0.0.1 ©lo|&f 27|: Hello Server

(&2 =23
A

(22 43

Glole] =i
ClolE{ @7|: Hello Client 127.0.0.1 G0 2
[¢iz @7 127.0.0.1 & &7
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gloelE 7] 18l read () HIAEE SE8HH Aol glol8E Hu7] A7Ale 227 (H7])
FE7E o read () W=7 E27] AEollA siAlE AL 2|l A= v Al 7140l

7t
HA

ol
il

12 Hlols 4

2220] sHElEl= 29

o

SUi0| Hlo|HE 2

AlTeto| HAMo = SocketChannel? close()2 55 -1

AlTHELO| H Ao 2 =2 IOException LA

try {

/1&TEo] HFdHoz ZRjls 22 IO0Exception 4l
int byteNum = socketChannel.read(byteBuffer);

o
7O4T

njo

//akeEro] HAH o2 SocketChannel?l close()& S=3!
if(byteNum== -1) {

throw new IOException(); //ZAZ I0Exception ZHHA
}

71
o

} catch (Exception e) { <

} finally {

//1HE F7|

try { socketChannel.close(); } catch(Exception e2) { }
}

Az EE X2

TCP A'EE o182 45 Hloly d&o] ¢rs7] W7 read ()€} write () HlaEs S27H

ot weba] Aui7ESAlo] of 2] SetolAE} TS 5] flsiAlE HE] AH=E o] 8aiA HE A
2] ljoF gt
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accept() e
s 7\
Oozey | | @2Ed8 T A= A
———————————— - (SocketChannel AiAY)
Z210[E A Q M2l 2F SocketChannel
(SocketChannel) =gt @z &z
. J
s 7\
Oozey | | @2Eds T A= 2
"""""""""""" (SocketChannel A44d)
S2I0[HE 2 Q2| 2F SocketChannel
(SocketChannel) | ® =gt @ = &z
v L |
- )

AY=E(ExecutorService)

i
AT & 2 XY &2
DOEa A @ SocketChannel 444
o= @
’ i}

) & xlol 2
Z2P0ET..n |ORF O O OO
(SocketChannel) /" m
® a3 K1 AlAY ERl

@ SocketChannel A2 ]

xi2ig 7Hkiet Al @
®88 :
. A2E 4

Het

¢

2UEES o} 48 A9 FefololEe] E2e e Frel Mt S7HAZ B, WA 2= o
L gl g7] ThiZel Mu] A2 9s] A, Tt 7Bk Aol 2711 whie] A

SejoldlEdH SHS A e 4 9

o

the AAlE 100719] S| AETF SAIO AR Hlo[HE Hujal B oiAlol, Ave Be &
gto]AES] 84e Afol7] sl & 10719] 2 =0k ARSRITt,



»> ServerExample.java

package sec06.exam03_threadpool;

1

2

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.ServerSocketChannel;
7 import java.nio.channels.SocketChannel;

8 import java.nio.charset.Charset;

9 import java.util.concurrent.ExecutorService;
10 import java.util.concurrent.Executors;

11

12 public class ServerExample {

13 public static void main(String[] args) {

14 try {

15 /12BEE A

16 ExecutorService executorService = Executors.newFixedThreadPool(10);
17

18 //ServerSocketChannel &7|

19 ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();
20

21 //ServerSocketChannel ZE HiQIE

22 serverSocketChannel .bind(new InetSocketAddress(50001));

23

24 System.out .println("[Mt AlZ{]");

25

26 /I22EZ 2 22

27 executorService.execute(() -> {

28 try {

29 //AIE2Ql SEI0|E HAE 2 b

30 while (true) {

31 SocketChannel socketChannel = serverSocketChannel.accept();
32 System.out.println();

33 InetSocketAddress isa =

34 (InetSocketAddress) socketChannel .getRemoteAddress();
35 System.out.println(isa.getHostName() + " ¢Z& £2i");

36

37 /IABEE A A2

38 executorService.execute(() -> {
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

/7Y 2= OlF &7

String threadName = Thread.currentThread().getName();

try {
Charset charset = Charset.forName("UTF-8");

//220|AET} B CojE| EHY]
ByteBuffer byteBuffer = ByteBuffer.allocate(100)
int byteNum = socketChannel.read(byteBuffer);
if (byteNum == -1) {
throw new IOException();
}
byteBuffer.flip();

’

String message = charset.decode(byteBuffer).toString();

System.out println("[* + threadName + "]" +
isa.getHostName() + " CO[&f Bt7|: " + message);

//Z220|EZ Cf|O[E] EL7|
byteBuffer = charset.encode("Hello Client");
socketChannel .write(byteBuffer);
System.out.println("[" + threadName + "]" +
isa.getHostName() + " HO|E EH");
} catch (Exception e) {
} finally {
try {
/198 27|
System.out println(*[" + threadName + "]" +
isa.getHostName() + " %Z &I|");
socketChannel.close();
} catch (Exception e) {
}

1
}
} catch (Exception e) {
e.printStackTrace();
} finally {
try {
//ServerSocketChannel 7|

04-NIO 7|8 &&= 3
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78 serverSocketChannel .close();
79 /122 EE &

80 executorService.shutdown();
81 } catch (Exception e) {

82 }

83 }

84 3

85 } catch (Exception e) {

86 e.printStackTrace();

87 }

88 }

89 }

=
0z
m
1=

[ME AIZ]

» ClientExample.java

1 package sec06.exam@3_threadpool;

2

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.SocketChannel;

7 import java.nio.charset.Charset;

8

9 public class ClientExample {

10 public static void main(String[] args) {

" for(int i=1; i<=100; i+) {

12 //SocketChannel 4 Ao

13 SocketChannel socketChannel = null;

14

15 try {

16 //SocketChannel 7|

17 socketChannel = SocketChannel.open();
18

19 //12Z PCo| 500010fM Ald =ol ServerSocketChannel2
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
4
43
44
45
46
47
48
49
50
51
52
53
54

System.out .println("[¢Z 24]");
socketChannel .connect(new InetSocketAddress("localhost", 50001));
System.out println("[®Z H3]");

ByteBuffer byteBuffer = null;
Charset charset = Charset.forName("UTF-8");

/IMHZ G[0o]& 27|

byteBuffer = charset.encode("Hello Server " + i);
socketChannel .write(byteBuffer);
System.out.println(i + "Hi®| HO|E| BH");

//MB7F B C|oJE] gty
byteBuffer = ByteBuffer.allocate(100);
int byteNum = socketChannel.read(byteBuffer);
if(byteNum == -1) {
throw new IOException();
}
byteBuffer.flip();
String message = charset.decode(byteBuffer).toString();
System.out.println(i + "#H&| G[O|E{ B7|: " + message);
} catch (Exception e) {
e.printStackTrace();
} finally {
//SocketChannel 7|
try {
System.out.println("[®Z& Z7(]");
socketChannel .close();
} catch (I0Exception el) {
}
}
System.out.println();

04-NIO 7|8 ¢=3 2 HEYZH

491



=
0
m
1=

ClientExample.java ServerExample.java

[z 23] [ME] AI2]
[¢Z d3]
1543 CojEf Eu4 127.0.0.1 ¢Z 22
17 G|ojg] 8t7]: Hello Client | [pool-1-thread-2]127.0.0.1 Cio|&f &7]: Hello Server 1
(¢ Z7|] [pool-1-thread-2]127.0.0.1 Gj|ojE =
]

[pool-1-thread-2]127.0.0.1 ¢z &27|

(¢ 2F

[z MZ] 127.0.0.1 ¢Z 2&t

283 GOl 2 [pool-1-thread-3]127.0.0.1 H0|g{ &7|: Hello Server 2
29m Ho[E{ 27]: Hello Client | [pool-1-thread-3]127.0.0.1 HO|5 E'H

[z 27| [pool-1-thread-3]1127.0.0.1 ¢1Z &7|

(¢ 24 127.0.0.1 &Z 2=

[¢Z ¥3] [pool-1-thread-4]127.0.0.1 ©l0|&f &7|: Hello Server 3
3R Ho|E 24 [pool-1-thread-41127.0.0.1 C0|&{ =

3R C|oje] g]: Hello Client | [pool-1-thread-4]127.0.0.1 ®Z& 27|

(€2 BV

A Ag) AakE B 1007]9] Seto]dE7F HUYs dlo]ElE vk tha] BUYs 2918 A als))
A3l & 10712] 28 = (pool—1—-threadl ~ pool—1—thread—10)7+ AREsl= 7S &2 4=t

07 TCP HIS7| HEHT ==

NIO+&= TCP Ag olelo] TCP H|%E7] A4 (AsynchronousServerSocketChannel¥}t
AsynchronousSocketChannel ) &= AlF3tch TCP Hl57] AL A2 274 (connect()), A
A S (accept (), 71 (read (), 227] (write ())& ZZ8HH S =E00A| 2 AelE 24t
AL SA] R

AR 2] Al 2 eEe) 2] A=t et A A =Tt A S fEsHA| HE =
Beallback A E7} Ay TEE7] vigol] A4 ehm & Adgsjop & =t Qb F v EofA
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HIS7| #2| &4

AHCEE

1 _ _ )
I M accept() QA x| 23 A= 1
f—

| @=Al 2 ® =] %2

i DM

Gk / =)
%
o
Al 2
\ ® = =2 s

AHEA

P

@ read()/write()

T

|

Q1N
wo -
Nz
I
b rr
>

53
> x
il

o 2t

@A 2=

W

O® A A2 2F

AYE2
J

%

ofZeA 1NN read () HAES 2&shE SA] SRS ARE Yiolbe AEEE2 24 28

E7F 8f7] AdE Ryt Ajlo] ek w2 mla=2l completed ()7 Ak 2.

B N A#|EE(ExecutorService)
A AllE
@ Alst @ read() =
T read()
ZAl 2fH
C J
. S Q=
completed() HA= e
@ a3t ;

HISZ| &2 2

i

Hl57] Ad 27 A3} vlg7] 270 Ad-S AmRT] Aol 94 vlE7] Ald ZFol tialiA o]
af) 24}, v]%E7] A'd 1& (AsynchronousChannelGroup )& -2 AYEES 3731 H]57|

=
AdE9] FHolehal & 4 Aok



HIS7| ;L 28
(AsynchronousChannelGroup)

Ad|IEE(ExecutorService)

A 2t

[ AsynchronousServerSocket }ﬂ AH|E 1
A 2F x|

[ AsynchronousSocket } ] ror= / @

—O——| O OO

\ e 1

A 2t X2
0 2t Ag|E= FOlA
ZAS 7ot MEAIR @

[ AsynchronousSocket ]ij

AHEn

HlE7] Ade AT o A 152 ASHA e 71 BlE7] A'd gl AET 71 v
&

o=
571 A DF WRAOE theu o] AHEES ARl

new ThreadPoolExecutor(
0, Integer .MAX_VALUE,
Long .MAX_VALUE, TimeUnit .MILLISECONDS,
new SynchronousQueue<Runnable>(),
threadFactory

—
~

0|22 ° & Integer. MAX VALUEZNYIE A8 E7F F718E 4= QU= &|of Q). shA|uE A Es
2 R Jd A 5 AA AR thEa) do] ARgAL HIET] AE 1S A A

AH= Alo] bolet,

AsynchronousChannelGroup channelGroup = AsynchronousChannelGroup.withFixedThreadPool (
maxThreadNum,
Executors.defaul tThreadFactory()

~
~
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T CPU o] kg A =8 defshe A¥|=Es AL o)AE ol8stke vle7] Ad 1

AsynchronousChannelGroup channelGroup = AsynchronousChannelGroup.withFixedThreadPool(
Runtime.getRuntime().availableProcessors(),
Executors.defaultThreadFactory()

ojgA AgE w7l A 2FL vl S AT o vigie R ARE. BlE7] A 1E

g o|AF ARRSHA] ¢F11 273 Aol shutdown ()2 shutdownNow () HAEES S5

channelGroup.shutdown();
channelGroup.shutdownNow();

shutdown () HI%57] A 215& FRMICH: oAl A & SA] vlg7] Ad 153 $5
512 gFeth, vlE7] A ol Zeh BE v)E7] Ado] g3

BAIH,

=)
=

2adlErl Ad 25 F

shutdownNow ()= A 02 Bl57] A'd TFe] 2ok BE His7] Ade gopHe]al vl
71 AE IeE SR,

HIS7| M 220 zH2

AsynchronousServerSocketChannel-2 F 7}4] 424 #AZ9] open ()& &34 IS +
Ak, ohet 2ol wizigh §le open () WSS TEHH 712 Hls7] AE gl ZtE=
AsynchronousServerSocketChannel& 4 = /ot

AsynchronousServerSocketChannel assc = AsynchronousServerSocketChannel.open();

He 2 v)57] AE 158 sk o719 EEE= AsynchronousServerSocketChannel &
ol

ATk TheTh ol u%E7] Ad 15 Wik 2Hs open () HASE B&she Hirk
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AsynchronousChannelGroup channelGroup = AsynchronousChannelGroup.withFixedThreadPool (
2|cj22| =4, Executors.defaultThreadFactory()
)8

AsynchronousServerSocketChannel assc =

AsynchronousServerSocketChannel .open
(channelGroup);

AsynchronousServerSocketChannel-& A4t LAl ZE HRRIY-S 9fa) th3a} ol
bind () WlAEE 2&3I,

assc.bind(new InetSocketAddress(50001));

HRelg Ajelo] Eu Seloldl=o] A 3E 4% 4 9l accept() HAEES E}%ﬂ 2ol
529 4= glck, o] WAL 52 3] ulslA AHESN A2 52 AL

2 T T

rN
rsi'
-

assc.accept(null, new CompletionHandler<AsynchronousSocketChannel, Void>() {

@0verride
public void completed(AsynchronousSocketChannel asc, Void attachment) {
//1HE 2 & AYE [

/TS HE £2tg 2la accept() ME=
assc.accept(null, this);
}

@0verride

public void failed(Throwable exc, Void attachment) {
/IRE 2 A Al ddlE RE

b

2 AR uAgRe 20 o AT Hifghe e Alaat Fi
2 A7 Bash] o] wRe] nulle A\ Faltt & WA ujghe Zu
ndler{AsynchronousSocketChannel, A) +& ZiA|o]ct, A& 5 204 efly], A HA) oj
7hgke] nulle] 22 Void & x| 43h},
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completed ()= AZ o] HE o] 28 E20] At SEHE 2 Watoloh A ¥
A i EetoldEL} FAISE 4= Q1= AsynchronousSocketChannel©]al, 5= WA w7k
= 5 AAR1E ¢l71 whizell nulle] thE,

failed ()= A2 2k Alof] A|7F BAYEH A EEY] A EoflA TEE= I vatott, A
A w7 of| €] AAo|ar = A v R A lE §l7] wizell nulle] tHelE T
TS e 2TolUEY] AA S AL ] el accept () HIAES BHE 3E5h= AlofZo]

§1aL, thAl completed () M4 ol the A2 522 918l accept ()& T &3k

¢

ZtolAEL] A =2} 2[S Wa=a1 Alok T3} o] AsynchronousServerSocketChannel

9] close () HAEE 3284 TES oujolgal 4= )
assc.close();

the dAle AG2or SEholdES] A2 2t 2e alske 7MY 712211 TCP vl57] AH

SEE HojEn

»> ServerExample.java

1 package sec07.exam@1_asynchronous_tcpchannel;

2

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.channels.AsynchronousChannelGroup;

6 import java.nio.channels.AsynchronousServerSocketChannel;
7 import java.nio.channels.AsynchronousSocketChannel;

8 import java.nio.channels.CompletionHandler;

9 import java.util.concurrent.Executors;

10

1" public class ServerExample {

12 private static AsynchronousChannelGroup channelGroup;
13 private static AsynchronousServerSocketChannel assc;
14

15 public static void main(String[] args) {

16 System.out .println("[M AlZf]");

17
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18 try {

19 /HIS7| AE 08 4

20 channelGroup = AsynchronousChannelGroup.withFixedThreadPool(

21 10, Executors.defaultThreadFactory());

22

23 /IHISZ] ME 220 2d 4

24 assc = AsynchronousServerSocketChannel .open(channelGroup);

25

26 //EE Hfold

27 assc.bind(new InetSocketAddress(50001));

28

29 //220|HE AZA 57|

30 assc.accept(

31 null,

32 new CompletionHandler<AsynchronousSocketChannel, Void>() {

33 @0verride

34 public void completed(AsynchronousSocketChannel asc,
Void attachment) {

35 try {

36 InetSocketAddress isa = (InetSocketAddress)

asc.getRemoteAddress();

37 System.out.println(isa.getHostName() + " & £2i");

38 try { asc.close(); } catch (Exception e) {}

39 System.out.println(isa.getHostName() + " ¢4 Z=2");

40 } catch (I0Exception e) {}

41

42 //ttS Z2EI0|QE HE £2atsty|

43 assc.accept(null, this);

44 }

45 @verride

46 public void failed(Throwable e, Void attachment) {

47 }

48 }

49 05

50

51 /I7|12E 40| S TItR| 7|

52 try { System.in.read(); } catch (Exception e) {}

53 } catch (Exception e) {

54 e.printStackTrace();

55 } finally {
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56 try {

57 assc.close();

58 channelGroup .shutdownNow();
59 } catch (Exception e) {}

60 }

61

62 System.out .println("[MH ZZ]");
63 }

64 }

Al
=

(]

2t

[AH A2

HIS7| 27z

AsynchronousSocketChannel& A|H&} Zefo]AdEof| 247) EAfst=t], Sto]¢d
E7} AsynchronousSocketChannel 2 A4 AHZ A4 23S 3l AW
AsynchronousServerSocketChannel:> 92 2t ¥ AsynchronousSocketChannel& A
el Mz SAld ¢ QS ThEolEth

AsynchronousServerSocketChannel©] AJ/d3H= AsynchronousSocketChannel 54|
22 AsynchronousServerSocketChannel ¥} -2 H)%57| A 150 &3] Hit,

oA Eof|A AsynchronousSocketChannel A3t F 7H4] open () HAEE AF
8 4= qlok thet 2ol miZiESE open () HIAES TESHH 7|2 HlE7] Ade] Z3tEE

AsynchronousSocketChannel& 9 4= Qlt},

AsynchronousSocketChannel asc = AsynchronousSocketChannel.open();

HE 2 ul57] AE 252 AR 97]0f ZE == AsynchronousSocketChannel S A3l 4
thd cheat o) vlE7] Y 28-S mi7iZEC.E 2H= open () WIAES S&3PH ok
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AsynchronousChannelGroup channelGroup = AsynchronousChannelGroup.withFixedThreadPool (
2|cj22| =4, Executors.defaultThreadFactory()

)

AsynchronousSocketChannel asc = AsynchronousSocketChannel.open(channelGroup);

AsynchronousSocketChannel->- AH] A4 87 2AS AYEES o] 83l|A HlE7]|=2 H2sh

o} RS- connect () HIAEES 3 &3l= FTo|t}

asc.connect(
new InetSocketAddress("localhost", 5001),
null,
new CompletionHandler<Void, Void>() {
@verride
public void completed(Void result, Void attachment) {

/1B9E 43 F Ay A
=

}

@verride

public void failed(Throwable e, Void attachment) {
//EE dnf & AJ¥sh IS

A A w7z A 1Pt (12 ZE HHE 71 InetSocketAddress ZiA|o|th, = wWa w7l gk
& 29 Ao A AR 5 AR, 92 2 Aol o] FE AR} B askA] ¢47] o
ol null& 214t

Al A w713k CompletionHandler{Void, A)E &gt 29 AAo]ch A= & glele
=g, & HA WAZES nullE A AF7] o] Void2 x| Asc}

completed()% Ao e o =] g oA TEEe 9 Hjatolr A WA
7S 2 nulle] A=A, = A wizighe: 45 A, 2171 whzell nullo] s Ech

failed ()= A2 874 Al |97} EASHA AE| =& Agsofli SEE= ) mjatott, A W
A iG] Aol ar, = WA mi gk 35 ZAAIQIE §17] wiiZoll nulle] Tl ETh
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AsynchronousSocketChannel& B o4} AM8812] ¢8-S 7-9-0= close () HAEE TE3|A]

AL Folzrt

asynchronousSocketChannel .close();

b oAl AW 91 23S 5

7P 7122 TCP HI57] S2R|E S=S Hojer),

fr

» ClientExample. java

package sec07.exam0@1_asynchronous_tcpchannel;

import java.net.InetSocketAddress;
import java.nio.channels.AsynchronousSocketChannel;
import java.nio.channels.CompletionHandler;

public class ClientExample {
public static void main(String[] args) {
System.out println("[22t0|HE A|ZH");

try {
//8lE7] 230 g Yy

AsynchronousSocketChannel asc = AsynchronousSocketChannel .open();

/IMHZE HE 23s}7|
asc.connect(
new InetSocketAddress("localhost", 50001),
null,
new CompletionHandler<Void, Void>() {
@verride
public void completed(Void result, Void attachment) {
System.out .println("®Z 43");
try { asc.close(); } catch (Exception e) {}
System.out.println("®Z&d Z=2");
}
@0verride
public void failed(Throwable exc, Void attachment) {
exc.printStackTrace();
try { asc.close(); } catch (Exception e) {}
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31

}

32 )
33

34
35
36
37

39

40
41

i)

/7|25 U0| JAS TW7tR| 7|

try { System.in.read(); } catch (Exception e) {}
} catch (Exception e) {

e.printStackTrace();

System.out.println("[22t0[E F&]");

ClientExample.java

[S2H0[AE AR
HZE g3
oz =
[Enter]
[22to]E F&]

ServerExample.java
(M A2
127.0.0.1 & =t
127.0.0.1 ¢Z =2
[Enter]

(M E&]

NEDERIEE

SefolE} At

c2 fEYa gEee ¥
& 2= 2e=r} ik, TS read ()% write ()& 333k F=olr),

B A o7 ¢lal

o=
Xd‘l‘

=

HA=H
© B}~

I AsynchronousSocketChcmnel4 read ()€} write () 4
4= Q)t) o] HAEEL TE55l= 24| gEE L, A2 &Y &Y

read(ByteBuffer dst, A attachment, CompletionHandler<Integer, A> handler);
write(ByteBuffer src, A attachment, CompletionHandler<Integer, A> handler);

o

=3
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new CompletionHandler<Integer, AX() {
@lverride
public void completed(Integer result, A attachment) {
//=2 2010| ARE|H AlsH

/-

@0verride
public void failed(Throwable exc, A attachment) {
/I¥EH Y Al o7t YhdstH Al

}
}
completed ()= YE¥o] $REole v A EHe| AdEo|x BEwE 29 vlasolt 3
A A g Q& vo]E S0, 5 v o g AR AR, read () write () B3
g 2 5 A o)

kel sheatet,
failed ()= Q182 29] A o)z} WAst A =Zo] Ad|mold EEEL 20 vasolrh, 3
#A SRR ofle] Ao, T WA s ighe: H AR, read ()9 write )5 5E3 1) 2
5 ) v igtel s
read () MAES 553 Aol Aol Huls doleig A% ] a4 29 Ao
) 2~

completed () HW2E £ofl o2} o] read () MIAEE T 358 & Qi

@lverride

public void completed(Integer result, A attachment) {
/122 HOIHE A2lste 2E
=
asc.read(byteBuffer, attachment, this);

tha AAlE 100719] Sl AET} FAIO] AR Hlo[HE Hujal B diAlolu}, Avi=
Zlo]AES] 845 A2lsh7] Sl 10719 AFER vlE7] A 2|gich,

04-NIO 7|gt 4=3 H HIEXZ 503



»> ServerExample.java

package sec07.exam02_data_read write;

1

2

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.AsynchronousChannelGroup;

7 import java.nio.channels.AsynchronousServerSocketChannel;
8 import java.nio.channels.AsynchronousSocketChannel;

9 import java.nio.channels.CompletionHandler;

10 import java.nio.charset.Charset;

11 import java.util.concurrent.Executors;

12

13 public class ServerExample {

14 private static AsynchronousChannelGroup channelGroup;

15 private static AsynchronousServerSocketChannel assc;

16

17 public static void main(String[] args) {

18 System.out.printIn("[ME A[ZH]");

19

20 try {

21 //HISZ| A 28 4

22 channelGroup = AsynchronousChannelGroup.withFixedThreadPool(
23 10, Executors.defaultThreadFactory());

24

5 /IHIS7] MY 420 24 4

26 assc = AsynchronousServerSocketChannel.open(channelGroup);
27

28 //EE Hiolgl

29 assc.bind(new InetSocketAddress(50001));

30

31 //2EI0|HE HE £2s17|

32 assc.accept(

33 null,

34 new CompletionHandler<AsynchronousSocketChannel, Void>() {
35 @verride

36 public void completed(AsynchronousSocketChannel asc,

Void attachment) {
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73
74
75
76

//220|AETL EHHl 0|5 27|
receive(asc);

/IttE Se0[AHE AZE 51|

assc.accept(null, this);

@dverride
public void failed(Throwable exc, Void attachment) {
}

//7|12E UHO| UAS WrtA| 7|
try { System.in.read(); } catch (Exception e) {}
} catch (Exception e) {
e.printStackTrace();
} finally {
try {
assc.close();
channelGroup.shutdownNow();
} catch (Exception e) {}

System.out.println(*[MY Z2]");

//220|AET} Hll CjojE| Y|
public static void receive(AsynchronousSocketChannel asc) {
ByteBuffer byteBuffer = ByteBuffer.allocate(100);
asc.read(byteBuffer, byteBuffer, new CompletionHandler<Integer,
ByteBuffer>() {
@dverride
public void completed(Integer result, ByteBuffer attachment) {
try {
attachment.flip();
Charset charset = Charset.forName("utf-8");
String receiveData = charset.decode(attachment).toString();

String threadName = Thread.currentThread().getName();
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78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

94
95
96
97

98
99
100
101

102
103
104
105
106
107
108
109
110
11
112

System.out.println("[" + threadName + "] " + "GO|f gts: *
receiveData);

//Z2I0|HEZ H0|E ELf7|
send(asc, receiveData);
} catch(Exception e) {}

@verride

public void failed(Throwable exc, ByteBuffer attachment) {
exc.printStackTrace();
try { asc.close(); } catch (IOException e) {}

b

//220|HEZ o ELY7|
public static void send(AsynchronousSocketChannel asc,
String receiveData) {
String sendData = "Hello Client " + receiveData.substring(13);
Charset charset = Charset.forName("utf-8");
ByteBuffer byteBuffer = charset.encode(sendData);
asc.write(byteBuffer, sendData, new CompletionHandler<Integer,
Stringd() {
@verride
public void completed(Integer result, String attachment) {
String threadName = Thread.currentThread().getName();
System.out.println("[" + threadName + "] " + "GIO|E{ =EH: " +
attachment);
try { asc.close(); } catch (IOException e) {}

@verride

public void failed(Throwable exc, String attachment) {
exc.printStackTrace();
try { asc.close(); } catch (IOException e) {}

b
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»> ClientExample.java

1

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

package sec07.exam@2_data_read_write;

import java.net.InetSocketAddress;

import java.nio.ByteBuffer;

import java.nio.channels.AsynchronousSocketChannel;
import java.nio.channels.CompletionHandler;

import java.nio.charset.Charset;

public class ClientExample {
public static void main(String[] args) {
System.out.println(*[22{0[AE A[ZH]");

try {
for (int i = 1; i <= 100; i+) {
/1BlE7] 220 Y Ml

AsynchronousSocketChannel asc = AsynchronousSocketChannel .open();

/IMHZ AHAA 23517
int count = i;
asc.connect(new InetSocketAddress("localhost”, 50001), null,
new CompletionHandler<Void, Void>() {
@0verride
public void completed(Void result, Void attachment) {
//IMHZ Ho]8 EL7|
receive(asc, count);

@0verride

public void failed(Throwable exc, Void attachment) {
exc.printStackTrace();
try { asc.close(); } catch (Exception e) {}

04-NIO 7|8t U== 2 HEHY
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35 }

36

37 //Z|2E 30| S wintR| cf?

38 try { System.in.read(); } catch (Exception e) {}

39 } catch (Exception e) {

40 e.printStackTrace();

41 }

42

43 System.out .println("[22t0|AE ZZ]");

44 }

45

46 //IMBIZ2 (0|8 L7

47 public static void receive(AsynchronousSocketChannel asc, int count) {
48 Charset charset = Charset.forName("utf-8");

49 String sendData = "Hello Server " + count;

50 ByteBuffer byteBuffer = charset.encode(sendData);

51 asc.write(byteBuffer, null, new CompletionHandler<Integer, Void)() {
52 @verride

53 public void completed(Integer result, Void attachment) {
54 System.out .println("cilo|g] E4Y: " + sendData);

55 /INE7} B H[0]E] 87|

56 send(asc);

57 }

58

59 @verride

60 public void failed(Throwable exc, Void attachment) {

61 exc.printStackTrace();

62 try {

63 asc.close();

64 } catch (Exception e) {

65 }

66 }

67 1z

68 }

69

70 //MB{7L B CjoJE] 27|

71 public static void send(AsynchronousSocketChannel asc) {

72 ByteBuffer byteBuffer = ByteBuffer.allocate(100);

73 asc.read(byteBuffer, byteBuffer, new CompletionHandler<Integer,

ByteBuffer>() {
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74 @0verride

75 public void completed(Integer result, ByteBuffer attachment) {
76 try {

77 attachment.flip();

78 Charset charset = Charset.forName("utf-8");

79 String receiveData = charset.decode(attachment).toString();
80 System.out .println("Clolef BS: " + receiveData);

81 asc.close();

82 } catch (Exception e) {

83 }

84 }

85

86 @verride

87 public void failed(Throwable exc, ByteBuffer attachment) {
88 exc.printStackTrace();

89 try { asc.close(); } catch (Exception e) {}

90 }

91 3

92 }

93 }

ClientExample.java

ServerExample.java

[E=20[HE AlZt]

Gi|OE
EllolE
Ellof&
EflolE
=N
=N

o

HT
oS 0o oS oS 0o oS

Hello Server
Hello Client
Hello Server
Hello Server
Hello Client
: Hello Server

KL nZ

HL nE

[Enter]
[22to]2E E&]

[pool-1-thread-4]
[pool-1-thread-6]
[pool-1-thread-4]
[pool-1-thread-6]
[pool-1-thread-6]
[pool-1-thread-3]

HL nE HI nC

o= 0o oS 00 of 00

HL nE

: Hello Server 94
: Hello Client 94
: Hello Server 95
: Hello Client 95
: Hello Server 96
: Hello Client 96

UEH 3 HEQZ



08 UDP HIESZ &i&H
NIOO|A UDP g2 H|o|&] 17 A\ dPaugramchannclolt}, xju{e} Feto] AE: Hlo|e 13 Ad=
o &3A M Elo|EE ASHI.

s aY s N

UDP Z2}0[HE UDP AMH

Datagram H A H Datagram
Channel o | [ > iz Channel

HIoIE a3 2

DatagramChannel-& A/d8}#H open () Hl&E=S SZdfoF get, Wi7iECR ProtocolFamily
QlEjgo) A F+& AA|7F B s, o] A= StandardProtocolFamily @A A& ARSIt
2-2 [Pv4E AMES= DatagramChannel 2 A4d8l= F=o|t},

DatagramChannel datagramChannel = DatagramChannel.open(StandardProtocolFamily.INET);

UDP A#7} 5|2 DatagramChannel©] 574 EZErone} vlQlgE]ofof 3} o] ZEL Zajo|
AEZ} glolEE B o] ARSETE th3-2 500011 EZEL} HIRIY3El] $3] bind () HAEE &

datagramChannel .bind(new InetSocketAddress(50001));

HEST USH

ArEro] HAIA|E U DatagramChannel @] receive () HAER th23} o] o1& 4= Qi
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InetSocketAddress isa = (InetSocketAddress) datagramChannel.receive(byteBuffer);

receive () WAES] vj7jgl2 ¥ dlolElE #4e ByteBuffero|tt, tlo|€E ®7] 74|
receive () WAEL E27]wn do|gE wrow glgi=Ec) 28 eFele SocketAddresseld],
AA 2= InetSocketAddress AA)7F ZlE1E L) InetSocketAddressS E3) Atule] 1pe} &
E AJHE thaat o] & 4= Qleh

String clientIp = isa.getHostName();
int clientPort = isa.getPort();

ZSiollA HlolElE H7] feiAE send () HlAEE o831tk thE-2 22 PC| 500011
ARSIl Q= UDP AH 2 HjofH & i),

X

int byteCount = datagramChannel.send(byteBuffer, new InetSocketAddress
("localhost", 50001));

send () 9] A WA w77k 2 glo]EE 7R 1L Q= ByteBuffero|a!, & WA w77k =41
2FPe} 2 E JRE 7121 Q= SocketAddress©lth, SocketAddress= ¢ S0 HR 6
9] 2221 InetSocketAddress ZAA1E AB/d8kaL tshH Hoh send () Hl2=9] 2dg> A
Az HWl vjo] E o,

-

H oA UIEYA J&Ho] R gIthH DatagramChanneld 7] 93] close () HIAEE 3%
shct,

datagramChannel .close();

t}S a4l UDP AH7} dlo|glE ¥l thA] UDP Sefo|dER By #e HojZr}h UDP
Sato]EL 1008 Hlo|HE Hujar, 1008 Hlo|gE vk
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»> ServerExample.java

1 package sec08;

2

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.net.StandardProtocolFamily;

6 import java.nio.ByteBuffer;

7 import java.nio.channels.DatagramChannel;

8 import java.nio.charset.Charset;

9

10 public class ServerExample {

1 public static void main(String[] args) {

12 System.out.println("[ME A[ZH]");

13

14 DatagramChannel datagramChannel = null;

15

16 try {

17 //DatagramChannel A4

18 datagramChannel = DatagramChannel.open(StandardProtocolFamily.INET);
19

20 //ZE BIE

21 datagramChannel .bind(new InetSocketAddress(50001));

22

23 Charset charset = Charset.forName("UTF-8");

24

5 while(true) {

26 try {

27 //22t0|HETL B Hojg 7|

28 ByteBuffer byteBuffer = ByteBuffer.allocateDirect(100);
29

30 InetSocketAddress isa =

31 (InetSocketAddress) datagramChannel .receive(byteBuffer);
32 String clientIp = isa.getHostName();

33 int clientPort = isa.getPort();

34

35 byteBuffer.flip();

36 String receiveData = charset.decode(byteBuffer).toString();
37 System.out.println("[" + clientIp + "] CIIOJE{ gt2: " +

receiveData);
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38

39 //220|HEZ Cf|ojE] EL7]|
40 String sendData = "Hello Client " + receiveData.substring(13);
41 byteBuffer = charset.encode(sendData);
42
43 int byteCount = datagramChannel.send(
44 byteBuffer,
45 new InetSocketAddress(clientIp, clientPort)
46 )8
47
48 System.out.println("[" + clientIp + "] CIOJE{ E4: " + sendData);
49 } catch(IOException e) {
50 e.printStackTrace();
51 break;
52 }
53 }
54 } catch(Exception e) {
55 e.printStackTrace();
56 } finally {
57 //DatagramChannel E7|
58 try { datagramChannel.close(); } catch(Exception e) {}
59 }
60
61 System.out.println("[AMH ZZ]");
62 }
63 }
AsH Zmt
[ME A2}

» ClientExample. java

package sec08;
import java.io.IOException;

import java.net.InetSocketAddress;
import java.net.StandardProtocolFamily;

04-NIO 7|8t == & HEHZ
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6 import java.nio.ByteBuffer;
7 import java.nio.channels.DatagramChannel;
8 import java.nio.charset.Charset;
9
10 public class ClientExample {
1 public static void main(String[] args) {
12 System.out .println("[220[AE A|ZH]");
13
14 DatagramChannel datagramChannel = null;
15
16 try {
17 //DatagramChannel A4
18 datagramChannel = DatagramChannel.open(StandardProtocolFamily.INET);
19
20 Charset charset = Charset.forName("UTF-8");
21
22 for(int i=1; i<=100; i+) {
23 try {
24 /IME{=Z G|ojE ELY7]
25 String sendData = "Hello Server " + i;
26 ByteBuffer byteBuffer = charset.encode(sendData);
27 int byteCount = datagramChannel.send(
28 byteBuffer,
29 new InetSocketAddress(*localhost”, 50001)
30 Vs
31 System.out.println("Gl0|Ef EH: " + sendData);
32
33 //IMB{7} EH Cfjo[E] BHY|
34 byteBuffer = ByteBuffer.allocateDirect(100);
35 InetSocketAddress isa =
(InetSocketAddress) datagramChannel.receive(byteBuffer);
36 byteBuffer.flip();
37 String receiveData = charset.decode(byteBuffer).toString();
38 System.out.printIn("ClOJE{ gt2: " + receiveData);
39 } catch(IOException e) {
40 e.printStackTrace();
41 break;
42 }
43 }
44 } catch(Exception e) {
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45 e.printStackTrace();

46 } finally {

47 //DatagramChannel 7|

48 try { datagramChannel.close(); } catch(Exception e) {}

49 }

50

51 System.out println("[22l0|E Z2]");

52 }

53 }

A At

ClientExample.java ServerExample.java
[220]AHE A[2}] (M Al2f]
GojE] EW: Hello Server 1 [127.0.0.1] ©lo|§ 2+2: Hello Server 1
H|oJE{ 2t2: Hello Client 1 [127.0.0.1] Ho|5{ EH: Hello Client 1
Glojef E: Hello Server 100 [127.0.0.1] 406 2+2: Hello Server 100
HloJE{ 2+2: Hello Client 100 [127.0.0.1] HioJef EH: Hello Client 100
[22t0|9E F&]

09 NIO 2|
AT7HA] St U85 7IRECR NIO Hl57] Ade ol8sliAl thaatt 2ol §2stke AE Aot

A Sefolole IS 48 1AL
It 1

UL 2ol Hefelis JavaFX 4= Swing 5 ShbS AEla|A) Abglar, Ao} Zejolels UIS the:
3} o] whE},
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ClientExample java ServerExample java

N Client

start send start
— &2 TextArealJTextArea) — &2 TextArealJTextArea)
— [start] HE: Button(JButton) — [start] HE: Button(JButton)

— 2124 TextField(JTextField)
—[send] HE: Button(JButton), |25}

| 2

Aol A [start] HES S [AH AlZolela £ =]
11, [stop] EOZ MALER Fht} Aw= 50001 e | T
of| vl =] w2 g},

stop

H 3

STHOIAENA [start] HES S25HE AH o] A 84S ot Aol AE=H A2 = W&

& FEAPIAL [stOp] ‘ﬂ%ﬁr [send] MEE 2RI AHollA = StoldE A2 2 UiE
f
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ClientExample java

[HZ 22: localhost/127.0.0.1:50001)

stop ~ send

ServerExample.java

(M ME]
[ 428k /127.0.0.1:51640: pool-2-thread-15]
[HE Th=: 1)

stop

atxl 4
Zajo|oEo|A 2A= el [send] H
JZE nE SajodER IAE HYEE

ClientExample java

[N Client

(€2 22: localhost/127.0.0.1:50001)
(27 2=2)

(7] 2t2] ghotete

(7] 2H2] oMete

stop , gise send

[N Client

[®ZE 2Z2: localhest/127.0.0.1:50001)
(&) ¢2) ghotete

(27 2]

(2] 2] M2

stop | oinee send

(M AE]

(S8 8 /127.0.0.1:51672: pool-2-thread-15]
(6 The=: 1]
(S8 #8: /127.0.0.1:51673: pool-2-thread-16]
(9 Th: 2]

(23 #Mel: /127.0.0.1:51672: pool-2-thread-16]
(23d #Mel: /127.0.0.1:51673: pool-2-thread-14]

stop
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B4l S EYetal, [start] HES EA43) [send]

[HE 2=: localhost/127.0.0.1:30001] (M ME)

(27 2=) [HE £5: /127.0.0.1:51687: pool-2-thread-15]
(&7 2=2) gt [EE ML 1)

(7] 2=2] HAge [H& 3 /127.0.0.1:51688° pool-2-thread-16)
(Mg sS4 2t [EE He: 2)

(23 ™al: /127.0.0.1:31687: pool-2-thread-16]
(2% ®al: /127.0.0.1:51688° pool-2-thread-14]
[BU0HE 4 OHF: /127.0.0.1:51687: pool-2-th

— ) >

W
@
=

stop

start ghteta
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