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20.1 JDBC 712

APk dlollio] 2 (DB) <k ARSI Hlole] Y52 AL T 4 QIES JDBCR: Drabase Comeciviy
elol el (javasql 31714)& AFech JDBCE Heleo]2 el A28 (DBMS) 2] %
AFpglo) SASHA AT 2 Gl Sl ack clejsfo] 22 FAJEo] ek

[ ofE2l#H[olM }

!

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

JDBC JDBC JDBC JDBC
Drlver Dr|ver Dr|ver Dr|ver

OoORACLE
DATABASE ML-ISCJL MQHGDB SQLSeNer

JDBC ¢l Hjo|AE B3 442 DB #¢fsh= A2 JDBC Drivere|th, JDBC Drivers
JDBC ¢lEjHjo|AE 33 o2 DBMSut} BE 2 o2 Eto} ARg-sljof g,

JDBCO| 3= o] Sl S0} EH|o] 52| o A= thaat L.

JDBC (java.sql Ti71x])

[ DriverManager ]

Y
[ Connection J

v v v

{ Statement } { PreparedStatement} { CallableStatement }

l |

Y
[ ResultSet }
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DriverManager

DriverManager 222+ JDBC Driverg #&]sFH DB} 12314 Connection & A4S
i

Connection
Connection 21EJ#|o]AE Statement, PreparedStatement, CallableStatement 73 Z4A41&

AgEfe), B o Je] 0 DB AAE FE 1) AR

ua= wa

Statement
Statement ?_]_E-] 1;"0]_/_\_‘_1:_ SQqu] DD Pata Definition Languagej_}_ DM Pata Manipulation Language% /KE1 ‘(l)]‘;t___}- [[H
ARERITE R HAEA] o A4 SQL w2 AT o] ARgRITh

PreparedStatement

PreparedStatement+ Statement} 5] SQLY DDL, DML && A ufj ARE3Ic} 2|
o]H& w7431 SQL & AREE 5= Q17 wjlitof HE|Adut Bebalo] Zu} 1A Statement
Ht}h= PreparedStatementE = AMGSITE

CallableStatement
CallableStatement= DBOJ| A3 E]0] Qli= 2 A|Afprocuder} Fhasfunction 5. 5 251

5
S~
%
o
i

ResultSet
ResultSet DBOA 7k ol E ¢S ufj ARSIt

DBMSH & LIS Ae

Cls ESEl= DBMSE HX[611l JDBCE AlZslA CIO|EH|0|A SiE Z2aS OfEA Zoi=XIS o
&ei). 0710ilM ZA= DBMSE= Ax| i1 SQL 20| CH=7| tiz0] SE 23 AATHRREICE
= Ao|ck

JO|‘

158 DBMSZ OracleS ABSICHH 0] 2O Hi&aiM Si&st, MySQLE AIBSICIH BEo=2 HiZ
El= Co]EHI0|A S (MySQLE) PDFE CHAshA Bio12 Hizich
e Oracle 3f& 3142 7 M 2202 Sk

o MySQL &k 312 A 2202 Hasl= PDFE ks

01 HlojEfHo]A =3 (MySQLS) 7



20.2 DBMS 4x|

DBMS vt 254 thg SQLE A3 | el FollAl = 15 3ol Ho] AM-El= MySQL

R TR
MySQL x|

AL S A Aol A MySQLE AA|3ljHA],

01 MySQL 4% el e th URLY| H&alA themedt 4= gle),

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

General Availability (GA) Releases Archives v

MySQL Installer 8.0.25

Select Operating System: Looking for previous GA
versions?

| Microsoft Windows hd

Windows (x86, 32-bit), MSI Installer 8.0.25 2.4M

{mysqgl-installer-web-community-8.0.25.0.msi) MDS5: 7fBdbTra?ch26c35991 9d9db 1 beBdRES | Signature
Windows (x86, 32-bit), MSI Installer 8025 435.7M
{mysql-installer-community-8.0.25.0.msi) MDS5: Ocfd075adccdecilcee3B80676 aaf ol | Signature

[ MySQL HE(8.0x)

We suggest that you use the MD5 checksums and GnuPG signatures to verify the integrity of =
O wesuggest haty 2 L 2 Ch2RCok=s AR wet

the packages you download.
2ok 4 QU

02 [Download] HES =8 mysql-installer—web—community—8.0.25.0.msi Z+¢-& t}
CRERIT RS Aofl 27191 Aol E=d|, 21919 IR §lo] shtoll 'No thanks, just

start my download’ 35 Z€/s}H Hr},

Login » Sign Up »
using my Oracle Web account for an Oracle Web account

MySQL.com is using Oracle S50 for authentication. If you already have an Oradle
Web account, click the Login link. Otherwise, you can signup for a free account
by clicking the 5ign Up link and following the instructions.

I No thanks, just start my download. I
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03 the2=3h uhlS Algish thadt o] MySQL Installer A%] o] yYepdt} Choosing
a Setup Type DAIA] Installer”} Al gdh= SWE A8z o2 HA2]517] 3] ‘Custom™ 2 A1)
[Next] HES 2E3it),

o

. 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 0S).
O Server only 4 )
Installs unlythe MySQL Server
produc.
O Client only

Installs only the MySCL Client
products, without a server

O Full

Installs all included MysQL
products and features.

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

J

04 Select Prodects @Ao|4 Available Products 5%2] ‘MySQL Server 8.0.25, ‘MySQL
Workbench 8.0.25", ‘Connector/] 8.0.25'& Agislil ARE 8 2EZ9] Products To
Be Installed 5502 F7}A]7]3L [Next] HES& 2831

MySQL. Installer Select Products
Adding Community Please select the products you would like ta install on this computer.
Filter:
'“ |LH 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

Agvanced Ogtions

5025 bt

<Back | Net» || Cancel

01 Hlo|EHlo]A YE2(MySALE) 9



Products

MySQL Server 8.0.25 — X64

a9
DBMS

MySQL Workbench 8.0.25 — X64

DB #z| % 7§e2 2ist Client Tool

Connector/J 8.0.25 — X86 JDBC Driver
05 A3t ProductE thR-2E3517| 918l [Execute] HE-S ST T2 57 bR =H [Next]
[e]

Davwniload

T Bolbowing produsts i by dewalondnd.

ok Extutelte it the febomag packiges.

N e [

06 Installation THARIA A2AE 3l [Execute] HES S3ic} 4

Installation
Tree falioang crochscts wil b wetalied
Pracust [ Brgem  Mem |
[ syt e 28 Ranctysa st
[E] maysn worksench 8328 Rpacty o iremall
7] tonmmcsinngs Rpactyng iean

i [Enstute] e nitad the felowing packages.

<ok Eed_ |

10 Appendix

Davwniload

T elloang prcsucts wi e dowalndnd:

S [

27} A== [Next] H

112

Installation

Th foliowang croducs wi be ietalled
Prscust

| @[] waytis sever 028

| D] wayscn worksemch 8328

O cormecsournnis
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07 DBMS AAS 93l Production
Configuration ©AoA] [Next] HES £¢

Q.

08 Type and Networking A4 =
MySQL A 5 R B! VIEQA 4 2
S AAglc), 7fERE pColl A AR Config
Typel & Development Computer s 4l
g3}al, Connectivityl4l+= TCP/IP'] #|
FukAo] A=A Port: 3306’02 AR
gtk yuAs 2 712 A Odje R

[Next] HES 223t}

09 Authentication Method @A|A%= 7]
Hog 3% P8-S IR £l [Next] HE

o N
< 293t}

MySQL. Installer
MyscL 25

Product Configuration

.
LI St
e [rrep——
=

Type and Networking

1 timtroh 1 sede b i wensed e coorneet 1 1 e
Pon: [706
P hpan Windows Frweall ports for nabwsrc oot
[ Harmad Pipe FupaMames  MYVS0L

[ SameMameny  Mgmory Mame: M50
Behaned Conbgarrien

Authentication Method

01 Hlo|EHlo]A YE2(MySALE)
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10 Accounts and Roles @AA= TE|A; A%l R
323 AR} AAL 271817] 98 [Add User] HES
Password= ‘mysql s Y8t [OK] HES 295t

oot2] HUHTE ‘mysqle gtk
3}, User Nameoll+= java'g:
[Next] HES =3ttt

Role: ‘ D2 Admin

Authentication: ® MySQL

MySOL user credentials

Passward: ‘..... ‘

Confirm Password: ‘..... ‘

Password strength: \Weak

11 Windows Service GA|o|Al=
] 2] AFE AlSE 2 QR R 7)H RS

Segict,

AP F

)

MysQL. Ins

& F3 [Next]| HES 2

Windows Service
) Conligare M3 Sereer o5 a Wendows Sareics

Wircigws Sarvice Dietad

2 St tha M5, S st System Starmig

Fuun Wincows Service s

12 Apply Configuration @AlolA= %] Al AAsljoF & H55 HojEd: [Execute] HES

Z2l5tal o] TYH [Finish] W& S3l}

Apply Canfiguration
L e o
Corrgumen g Leg

O e eoetqutentie

) piating Windewa Frenaf nics

R

0 inaling drtsbas (may take  feng time)

O stwmang the e

© Apbring senry pemieg

C Coning v et

O psatng e Stwt menulik

| ]

Comeei

12

Appendix

Apply Canfiguration
Tha sarfigurien aparein ket donglonnd
Ceortrgumsen gt Loy

@ ey coetguitentie

2 psatng Windena Prenabruies

B dcjuting Windses parice

G inkling dtabare (may takn s er time)

@ starany the sarar

@ gy sy e

B Crvaing wear et

2 Upsatingthe Stetmenu k.

The couputibon ot MySTE Seve BOL2% wat succesthul
ek Fridnip comtinse




=

13 Product Configurationol|4 [Next] HE-& 223}l Install Complete|A] [Finish] B]E

2 Fefshn A% B B vbA ek

Product Configuration
wenl g s conhg, e
3 bt
preducts.
Patus St
M50 Gerer RIS Coiguration Cmgiee

TE2E 3306 ZE 7HsH|

S Hiele SRS A& 9Itk SXRt AEOR

J

Instalker Irctaliation Complete
ity

oy iretalaton cceoachrg Sat Bean comleted
oy Lagte Cipbamd

7 Stan W58 WoiBench sher setug

=]

MySQLE AX| 0N A= Hiet 4 QIEE 3306 ZES XISO2 e Aoty | W20 XIZRE]

42 T4£0| OF EICjel i1} 20| 4502 3306 EES

01 =R AR HES 22t & [A%] - [2H0|E L H2H — [Windows HoHo=Z E0{7F [Windows

2/5IC} Windows EOt CHERAXIOA [Rst 2 HIERIT 201 - [15 *E‘]%%éléf
H [15 2210] &= Windows Defender 21312 CHSHAXE | LERCE 047 [0f| ] [QIHIRE

re
T
l_—'—
fﬁ
=
4

=
QIH2E 35 ~
android studio FEEE | B
Android Studio ¥ DEEe EHY »
9 eclipse -
@ eclipse ¥ dE= 2HE 4
G eclipse ¥ 1s2= g8y >
@ eclipse B7| >
8 eclipse 2 ME Dz
> ||« > g = e

01- dio|Eulo]A J=H(MysQLE) 13



02 M| QHFRE =] DEHAD} CHS 1 240| Al 'mE'S Melistn [CIS| HES 2
OIS = 78 ER= 2L
Q =za3rP)
Z2IWO| AAS HOEHE A3
TCP £= UDP ZEQ| ®2S MOGIE 78
O 012} YoS(E:
@FrewalAP1.dll, -80Z200
Windows £22| B2 HOSHE 75
O 8% YH(C)
AERFE 38
03 TCP'E Metistn, EY 22 IE Q2f2tof 33062 Yt & LIS HES 22
0 F412 TCPH HSSLIDL UDPH SSELIDE
O UDP)
0l 82 2E 22 ZEH HSELITL S 2 TEHSHHSELIDR
O 2g =n EEp)
| CEEESD 3306 UUUJ
T80, 443, 5000-5010
04 ‘1 o8 MEg T0R S0 [CZ] HES S22/t
FIRE ZAD S0 LAY FS O SIS SEH0F LI

STE = SF0 22X g2 220 ZHELIC

O =29 93¢ 52(C)

IPsecE AFEGIOI 2ISE A3
AMSTI0 W20 EZELICH
NETRF RIE(Z)
O o938 %

o FEELICE HE 29 38 LEO Psec 44 ¥ 38 435

05 20| HME=l= Al = 25 A=2E

0l 7=0 MEEI= AIZIE SRELIDE

& =mgD)
2EET EIM SHOIH SHEE B2 HEELICH
M Aawe

SREILHY HESR I /RO E= 220
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06 %! 0I5 2ol MySQL0[2i2 Y251, [0F] HES S=l6H Z=Ct.

OIS
MySQL

£3(E8)D):

20.3 Client Tool &x|

MySQL Workbench+= DB 7 9 #He]of] AR8-E= Client Tool®]th, MySQL A2] 7ol A
o] AR 7] iRl 72 DX Har) ¢t Ax|7t drEd Aoz AP z|uh A2} o
oA [MySQL] — [MySQL Workbench x.x CEJE Al8|ajjA] Ala¥sj= Fc},

(B MysaL Workbench - o x|

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 @® a

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

MySQL AX] ZHol|A] java AMSAF AS 71817 whizoll AR8AF Al7gE A /Adsh= 1782 AefFst
1 of7]of| A= g 'TE Lol A} Workbencholl 4] MySQL Connections BE2 G2 @ ofo]
5 23}, Setup New Connection oA thea} o] 9J83t & [OK] HE-S S5k}

lo

01- HIO|E{H[O|A AEZ(MySQLE) 15



a Con . [m] x
I Connection Name: | thisisiava I | Type a name for the connection
Connection Method: | Standard (TCR/IP) ] Method to use to connect to the RDBMS

Parameters Ss. Advanced

Hostname: |127.n.n‘1 | Port: ‘3305 | _hrlzgﬁ;r 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

notset.

Default Schema: =fault schema. Leave

Please enter password for the
following service:

2 'T‘I Service: Mysgl@127.0.0.1:3306
PR User: java
Workbanch —
IPasswnnt e I

Configure Server Management... Test Connection Cancel

* Connection Name: ‘thisisjava’ &
e Username: java’ &2
 Password: [Store in Vault] HE £2

« Store Password For Connection CHEHXI2| Password: ‘mysql’ &2 — [OK] HE S22

225 Sjulst 2o] A2 AR ATt AT vhpa B (L

st ‘e

£ 127.0.0.1:3306

thisisjava x

bie Edit View Uuery DUatabase Server lools  Scripting  Help

S e EEBEEEE & o} B=n |

Navigator::= i BB

MANAGEMENT mE FFE o
© server status N
2 Client Connections
8 uUsers and Privileges
[20 Status and System Varizbles
& Data Export
& Data Import/Restore

Linitto 1000rows  ~ | ¥ | ¥ @ (1] (3

INSTANCE
A Startun / Shutdown
Administration ~Schemas

e

No object selected

QUL 550 0 R R T T 0 S R R R R R R R
LT Action Output -

& Time Acton Message Durztion / Fateh

Object Info  Session

16 Appendix



20.4 DB +d

o]A| Workbencholl4] 858 DB&} Table&

3

Al

DB ‘44
L = chema H [ e . ——
01 MySQLeA= DBE 27jmpm2fil 22 oy m g [Sl@ @ E & B &
B2, Navigator § 3¢ [Schemas] B 4
. SCHEMAS o
QsH/\—] Schema a—}—\-EE ;ﬂ%]:q_} E]"\%‘ DB }\J)']}\c_} Q |Filter objects |
£ 9181 B0l & ofol g el &
Administration
02 Name g ‘thisisjava’2}il Y&stal, Charset/Collationo|4 EFThe: HES S
2z} ‘utf8J—} ‘utf8_general ci'® WAE tha [Apply] HES 293
[ Query 1
i} | MName: |ﬂ’1isisjava I | Specify the name of the schema here. You ca
0 ! ‘< D ram— Refactor model, changing all references found in
|CharsethoIIaﬁon: utfs ~ | |utf3_general_d Py | The character st and its collation selected he
Schema
Revert
03 Review SQL Script ©AlIA [Apply] HE&, Apply SQL Script @A0llA [Finish] HE<
A= 2=t
01- HIO|EfH|0|A 2AE2(MySQLE) 17



Favew the SOL St £ b Apphed 08 the Datasase Appg SOL SOt (0 the Satatuse

Orive 0L

I
T <] e o i L et P s

2 st S Diatemant
CREATE SCMEMA ‘thiisisws” DIFAAT C

S0 et v aucovertily sppiad i e catsbans.

] e R o e o] s |

04 453 o= DB7} /=W Navigator il
SCHEMAS o
thisisjavaﬂ' E]"%‘T”]' 7E}_o] }\g/%]%qﬁ. thisisjava% q |Fi|her objects |

Al mhes 0 2% MES FYUGt] [Setas | 2

Load Spatial Data

= . S
Default SChema]’é‘ ﬁEEGH java 7;“;3‘04 7]%Defduh I Set as Default Schema |
= Filter to This Schema
A7|atE AAsF
] ]- =0 “‘E]-' Schema Inspectar
| Administration £ Table Data Import Wizard

Table 44

01 AREAF BE7F A4 users Hlole= A8 fl8fl eflAlla2 sql/mysql/users.sql T+ 9]

HIAE W8-S EAY Workbench®] Query HA7|o] 20] Y=t 12l nkeis BE FEE
AEeE o AR ffal] 7l ek ofo] & (#)& =g

l]uer-,"l ,
E H ﬁ ‘ﬁ g} @ _ Limit to 1000 rows - ;é < Q ﬁ| E|
1 ® o create table users (
2 userid varchar(58) primary key,
3 username varchar(58) not null,
4 userpassword varchar(52) not null,
5 userage numeric(3) not null,
6 - useremail varchar(52) not null
7

02 AlXE FE7 A7 boards HlolES A/8E7] fl8ll AAlax2 sql/mysql/boards.sql T+
o] PAE Y8-S EALS| Workbench®] Query B 7]of| £o] Yt} T3 upeAiZ nE

SES AR o A3e sl WAl B ofol 2 (#) & 23k

18 Appendix



CEEES
== —‘E’ -ﬁ (™ @ - Limit to 1000 rows ~ ~ ',é ¥ G |ﬂ| El

1 ® O create table boards (
2 bno int primary key auto_increment,
3 btitle varchar(128) not null,
4 bcontent longtext not null,
5 bwriter varchar(58) not null,
6 bdate datetime default now(),
7 bfilename varchar(58) null,
8 bfiledata longblob null
8 = );l

03 AlF} AE7F A% accounts HO[ES 5] 218l dlA|42 sql/mysgl/accounts.sql
o) "IAE 8-S AR Workbench® Query Y7ol 20 =t} 123l create o]

A insert 27 BE SIES k922 A che AR 913 W) B ofolz (#)2 et

Query 1

(| ;E’-ﬁ W @ g & Limtto 1000rows | & @@\ﬁl El
1 ® O create table accounts (
2 ano varchar(28) primary key,
3 owner varchar(22) not null,
4 balance  numeric not null
5 )
6
7 insert into accounts (ano, owner, balance)
8 values ('111-111-1111", '#x=s', 1000088);
9
ie = insert into accounts (ano, owner, balance)
11 values ('222-222-2222', 'miHg', 0);'

04 3719] Blol=o] i g2 02 A= T SCHEMAS

- - SCHEMAS 2
TollAl Tablesg SPES o theatk 2ol Hol= oGS50l B o e pecs |

ofof 3lck, qioF Mol SRtk 92 Autel ojola(a)2 2 5w
- Y@ Tables
@_IIOH/\‘] vil'%—é— 71']/\]/\]7]1:]'_ »> boards
> accounts
> USErs
%1 Views
@ Stored Procedures
@ Functions

| Administration  Schemas

01- dio|Eulo|A A=H(MysQLE) 19



20.5 DB ¢4

Zelo|E 2 T304 DB A&stH g DBMSY] JDBC DriverZ} 2 838c), T3t A4
o Fagt ok ul 7HA] AH7} Qlojof i,

ASzlo|oiE Z2 2y M
MySQL
it JDBC JDBCW N
ac Interface DriverJ -
@[
BEz2l0|gE T2 I3 P Oracle
it JDBC JDBCW
= Interface Driver J

@ DBMS7t 2= HFEQ| IP Fa
@ DBMS7} 6185k= ZE(Port) HE
@ AIZXHDB AE) ¥ HLHS

@ AMtstixt k= DB 015

IP 4t AFEE Zopbr] 98], Port 3= DBMSE A2s}7] 98] 2 2aich DBMSE o7
o] DBE Felsha e AAE Mg DB o]5o] Basu], ofm AMgARIA] QAZu] 913 A%

JDBC Driver x|

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

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

o
chemeat 4 oot

https://mvnrepository.com/artifact/mysagl/mysgl—connector —java

] Afo|Eof| A= MySQL WA TDBC Drivers Algdh=d], MySQL 8,07} &3k=)= 7 v}

=

Aok w79l 8,058 WolsA, thg 19t ol W Y2 Fedh

Home » mysqgl » mysqgl-connector-java

MySQL Connector/J]

MysoL
/ JDBC Type 4 driver for MySQL
License
Categories
Tags
Used By 5,301 artifacts

[ central (84) || Jahia (1) || Rednat Ga (4) || Redhatea (1) || 1cm (10) || Esteublic (s) |

Version Repository Usages Date
8.0.25 24 May, 2021
8.0.24 44 Apr, 2021
A
|4 QU

[T MySQL HH(8.0x)2 CI2EEst= AlEol wet gk

JDBC Driver Zto|B&{g] 3+ (jar) THd-S 7] $13] Filesoll $li= jar F35 23t}

Home » mysqgl » mysql-connector-java »  8.0.25
MySQL Connector/J » 8.0.25

by 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 Uiew All
Repositories Central
Used By 5,301 artifacts

01 Hlo|EHlo]A YE2(MySALE)

2l



27 PCoA ZBFAU URLAIA Wi mysql—connector— (v i thisisjava
Ysq

B\, JRE System Library [JavaSE-17]

java—8.0.x jar Y-S thisisjava Z2ZAE] |ib Zt|o] HAL i src
=\ Referenced Libraries
St} lib ZH7F §loW thisisjava ZRAES npos Q8% v b _
&7 json-20211205 jar
o %%}@-.‘?l [New] [Folder]g /‘\;]Q OH/\_] ,\(])J/LE)]?—].E]_‘ |1 mysql-connector-java-8.0.25 jar|

123 JAR T ¢l Sl A5 ARS] 1l JAR TS A8 okl 0B MESTE
3|4l Tkt o] Build Pathol 7Fshct,

=4 Thi
v 1= thisisjava v 124 thisisjava
g i [lavasSE-17] . i r 1
f"; IRE System Library [JavaSE-17] =i, JRE System Library [JavaSE-17]
b Src o i src
B Beferenced Libraries v =, Referenced Libraries
w E»‘I,l‘t: on-20220320 o3 _json-20220320.jar
s |-connectc;r-'ava—8025 - I"’—"" mysql-connector-java-8.0.25 jar
ysq J 0.25.] v (= b A
New by json-20220320 jar
Open by mysql-connector-javg-8.0.25 jar
Open With >
Show In Alt+Shift+W »
E% Copy Ctrl+C
52 Copy Qualified Name
Paste Ctrl+V
H  Delete Delete
Build Path > | oo Add to Build Path
Refactor RSl & Configure Build Path...

£t Ha= CLASSPATHOI JAR T H2 F7f617|
HY TEIE0|M S2f0|HE T2 243 MallsidH 2k g CLASSPATHOI| JDBC Driver JAR W
H2E F7f6H0F SICE CFS 2 ACHZ CLASSPATHOI AZE F76HEX,
1. C\Program Files\Java\jdk—17.0.3 t0i| 2} 2{0[E2{2|7} M&E extlib CIHERIS MMSICE

2. C:\Program Files\Java\jdk—17.0.3\extlib CIZIE2| 20{| mysql-connector-ava—8.0.25 jar Ii
AEBICE

mjo

3. £t 4 CLASSPATHO CrSat 210 JAR T Z2E F7feHECE
(Fok 2 Z0ik= DR ()7HEIEA A0joF &)

BT X

ME ZHE7IN)
C:#Program Fileswavawjdk-17.0.3%extlib® json-20220320 jar
C:#Program Filesw)avawjdk-17.0.3%extlib¥mysqgl-connector-java-8.0.25 jar

Ik

HEE
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DB &Z

ZeoldE z2 73S DB} 4517 8 71 WA ok & 2L IDBC DriverE W2 e 2
243k= Fo|t}, Class.forName () HAEE B9 =2 F017 JDBC Driver @45 Build
PatholA] 21, vme]g 2gict

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

o] IHoA JDBC Driver ;A9 static EF0| AYEHA DriverManagerd] JDBC
Driver A& 5535 9ot WeF Build Pathof|A] JDBC Driver A5 2#] Fshd
ClassNotFoundException®] HAYSIEZ of| 9] 2] 5 sfjof gict,

DriverManager?]] JDBC Driver’} &% getConnection () HAE2 DB} 92 & 4=
Ak,

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

A HA oj7g A FAER1], DBMSHITE TR 412 7HA| AL Stk T MySQLY] 42
FAES HojZ)

jdbc:mysql://localhost:3306/thisisjava

4 4 $

P &4 HE DBY

localhosti= 22 A21E MySQLell A&sHlth= 2fwlojth, €12 MySQLef ddst2d 1P 5
A& 7)&sljof gitt 33062 Port M1E, thisisjavas= DBE|T},
o] 4FsHH getConnection () HW4E+= Connection 24415 2JH3Ith, vioF Azo] Hufjs)

H SQLException®| WAYSHER o|9] 22| sfof it

01-clojEfHolA AE2(MySQLE) 23



T2 20,494 AA]3t thisisjava DB Adsk= WS Hojsc},

»> 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.mysql.cj.jdbc .Driver");
13

14 /19E517|

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

18 "mysql"

19 );

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 /188 #7|

30 conn.close();

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

33 }

34 }

35 }

36 }
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R

A4 AE2Pd DBE #S Hloll= Connection Z4A2] close () HAEE &3t} o] At

SQLException®] At 4= ¢l o v = o] A]7} Easir},

20.6 HIo|E XZ

ol Hol A= JDBCE o434 INSERT £-& Aldah= e doha) users Hjo|Eo] A=
& A8A AR AASH= INSERT -2 theat 2t}

INSERT INTO users (userid, username, userpassword, userage, useremail)
VALUES (‘winter', 'S8tAg', '12345', 25, 'winteremycompany.com')

= 7 (F23) 2 WAIS w731 INSERT 0.2 W78k thaat Zot

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

Z12]31 INSERT £ String EFY] H4= sqlol] ZAMEZ tflsict,

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

cC
et

rir

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

01- HlO|E{H0|A 2&EBH(MySQLE) 25



73k SQL F2 Algisle ™ PreparedStatement”} B3t} th23} 70] Connection
9] prepareStatement () HAE25E PreparedStatements BTt

PreparedStatement pstmt = conn.prepareStatement(sql);

a=jaL 7ol Eol ke AAsl=tl, 7 Aol wek 1R Wor) Fofeny, ghef erejol w

A
2} Setter HAEE A3 & A HAol= ? W, F HAol= 7k 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 SZ38HH SQL 0] AY=HA users Ho|Eol 171
o] o] A7), executeUpdate () PI=7} eRlsh= gh& A 3 =1, B2 oz A3
int rows = pstmt.executeUpdate();

PreparedStatementE © o4 AMESHA] & Aol close () HIAES T E3A

PreparedStatement’} AFS-3E Wi 2|E slA|AZIct,

pstmt.close();

kS dAl= users Ho[E AREAL AR E AR sh= HA) Z5E Hojsot
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»> UserInsertExample.java

package ch20.mysqgl.sec06

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 UserInsertExample {

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

10 Connection conn = null;

11 try {

12 //JDBC Driver &

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

14

15 /1AAE7|

16 conn = DriverManager.getConnection(

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

18 "java",

19 "mysqgl"

20 )e

21

22 /ORI EtEl SQL 2 2

23 String sql = " +

24 "INSERT INTO users (userid, username, userpassword, userage,
useremail) " +

25 "VALUES (2, 2, 2, 2, 2)";

26

27 //PreparedStatement 7| XU Zt 2|H

28 PreparedStatement pstmt = conn.prepareStatement(sql);

29 pstmt.setString(1, "winter");

30 pstmt.setString(2, "StAS");

31 pstmt.setString(3, "12345");

32 pstmt.setInt(4, 25);

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

34

35 //SQL & A

36 int rows = pstmt.executeUpdate();

37 System.out.println("#&el 3 £: " + rows);
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38

39 //PreparedStatement &7|

40 pstmt.close();

41 } catch (ClassNotFoundException e) {
42 e.printStackTrace();

43 } catch (SQLException e) {

44 e.printStackTrace();

45 } finally {

46 if(conn t= null) {

47 try {

48 /198 #7|

49 conn.close();

50 } catch (SQLException e) {}
51 }

52 }

53 }

54 }

oflell= boards HlolEol AXE FEE A AL M2 AXE HEE A-TH INSERT

2t 2tk bnoe AFs $7F A”OlER ASFE AL now ()= @A Alteloh,

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

now ()& AlLletal Yz]= 72 thAgh w7 4=31e INSERT 222 YHE1L, String EFSY W=
sqlell A7t

String sql = "" +
"INSERT INTO boards (btitle, bcontent, bwriter, bdate, bfilename, bfiledata) " +
"VALUES (2, 2, 2, now(), ?, 2)";
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Acad

743k INSERT & Adgsl7] 3l th33t 20| prepareStatement () HAEZEH

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

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

HA o Zig INSERT 0] Aee 3 7P42 7] ge2, A5 571 bno k& 7420t SQL

7 e
0] 4] A7 bno 7h& E27] uhiel SQL o] A Fol bno Boll WA A%
2 ol ik

T M=

oA 7] SFsh= gES A} bfiledata AH-2 HioH 2] EFY] (blob) 0|22 2] gk A4
12 setBinaryStream (), setBlob (), setBytes() WAL 3 3PS o|&afof it} tha2

setBlob& o834 HIOIE 2 AEHS AlEgt Aot

ol

o Uy
=0 L.

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"));

noil A

INSERT #2 A8}l AAH bno #FS ¥+ W2 o2 2}, AXlE ARV AR RS 7
(rows7F 1Y 73%) getGeneratedKeys () HIAER ResultSet AL, getlnt() HAEE
bnog @=tt. ResultSeto]] thaljAl= 20,9 oA ZpA|5] Al

int rows = pstmt.executeUpdate(); //SQL & Al
if(rows == 1) {
ResultSet rs = pstmt.getGeneratedKeys(); //new String[] { "bno" }oi| 7|&% ZH
Us IS
if(rs.next()) { /13£0] UCHH
int bno = rs.getInt(1); //new String[] { "bno" }2| X & &= bno ZYH S A2

}
rs.close(); //ResultSetO| AtE3E o222 s{A|
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the2 boards Hlol&ol 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

1 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¥ &3]

19 conn = DriverManager.getConnection(

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

21 "java",

22 "mysql”

23 )5

24

25 //OW7HHEEEEl 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| X 7t 2|A

31 PreparedStatement pstmt = conn.prepareStatement(

32 sql, Statement.RETURN_GENERATED_KEYS);

33 pstmt.setString(1, "& 2& ¥");

34 pstmt.setString(2, "gEh=0| L{2{2.");

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("X2&e 3 £: " + rows);

//bno gt &7
if(rows == 1) {
ResultSet rs = pstmt.getGeneratedKeys();
if(rs.next()) {
int bno = rs.getInt(1);
System.out.println("*&% bno: " + bno);
}
rs.close();

//PreparedStatement 7|
pstmt.close();
catch (Exception e) {
e.printStackTrace();
finally {
if(conn 1= null) {
try {
/19E 27|

—

—

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

=
¥

o
>
(o]

S (ZRE Bl0) @t bno R CHE 4 UAS)

b
b
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20.7 Hlo|g| =3

ol Ho A% IDBCE o] 434 UPDATE 52 Aajsk= qhS etoli ), boards H|o|Eo] A
ZE AXE FolA bno7t 321 AXE2] btitle, beontent, bfilename, bfiledatas H7sk=
SQL 2 Thaatt 2,

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

WHERE bno=3

U2 7= AR i3k UPDATE o= H7gich

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

WHERE bno=?

String EF¢) ¥4 sqlol vi7l4=31e UPDATE & A43ic}

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

(
(
(
(

7 =3t UPDATE & A3s7] 918l thaal 2] prepareStatement () #|AEZEE
PreparedStatements 911, 70| sdsh= k& ZAgic},
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PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "&AR");

pstmt.setString(2, "=22 THE AMEM);

pstmt.setString(3, “snowman.jpg");

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

U =2 Agal7] 93l executeUpdate () WAEE S&3Hc 4
A9 9] 47} fEEn), qiek oo FEEH o] U= o] glo] =A%

int rows = pstmt.executeUpdate();

& boards Hlol&o A AXlE BEE 4ske A Lol 392119 AlXlE W 32
o222 boards H|ol&ol AH W= AT w4sfof gk,

»> BoardUpdateExample.java

1 package ch20.mysql.sec07;

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.SQLException;

8

9 public class BoardUpdateExample {

10 public static void main(String[] args) {
1" Connection conn = null;

12 try {

13 //JDBC Driver &2

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

16 /1B E5H7|

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

19 "java",

20 "mysqgl"

21 E:

22

23 //OR7NHEEEEl SQL 2 2

24 String sql = new StringBuilder()

25 .append("UPDATE boards SET ")

26 .append("btitle=?, ")

27 .append("bcontent=?, ")

28 .append("bfilename=2, ")

29 .append("bfiledata=? ")

30 .append("WHERE bno=?")

31 .toString();

32

33 //PreparedStatement 27| & Zt 2|H

34 PreparedStatement pstmt = conn.prepareStatement(sql);

35 pstmt.setString(1, "s=At2H");

36 pstmt.setString(2, "E=22 QOHE AtE");

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

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

39 pstmt.setInt(5, 3); //boards EH|O|20| U= HAIE HS(bno) 2[H

40

4 //SQL & A&

42 int rows = pstmt.executeUpdate();

43 System.out.println("#d= & £: " + 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 /188 F7|

53 conn.close();

54 } catch (SQLException e) {}

55 }

56 }
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20.8 HIO[E] AfH|

o] Ao A= JDBCE ©|-83l14] DELETE & Addsh= WS dotEat boards E|o[EA]
bwriter7} winter?l 2= AXES AASH= DELETE -2 thaatt 2t

DELETE FROM boards WHERE bwriter='winter’
2740 g2 V= diAIR w79l DELETE =02 7RIt
DELETE FROM boards WHERE bwriter=?

ol 7jH<=81E DELETE £ String EFY ¥4 sqlol gt

String sql = "DELETE FROM boards WHERE bwriter=?";

7 H435tE DELETE 2 A7) Y3 prepareStatement () HAEZH
PreparedStatementE ¥l 20| 752 A3 &, executeUpdate= SQL -2 A}, 2=

ahe APAE o Zolc,

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

int rows = pstmt.executeUpdate();
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the2 boards HlolEol AR AlXE FHE AAlshs HA| F=o|t,

36

»> 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 /1¥ &3]

16 conn = DriverManager.getConnection(

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

19 "mysql”

20 )5

21

22 //Oi7HHSEEEl SQL 2 2

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

25 //PreparedStatement 27| & Zt A

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

28

29 //SQL & A&l

30 int rows = pstmt.executeUpdate();

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

33 //PreparedStatement 7|

34 pstmt.close();

5 } 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 }

nx
0
[T+
B

MAIE A 4 10 (winter?t 2HEE AAE Ji50f wep AAE F 4

rir
1
£0
oo

ch

i

20.9 HIOJE| 8471

PreparedStatementE A4 ©f SQL &#°] INSERT, UPDATE, DELETEY 7§
+ executeUpdate () HAES 2E8HANE HoJEE 714 2= SELECT ¢ 7%l
executeQuery () WAES E&d)of 3l executeQuery () HAEE 7F4L HoJHE

ResultSetol| AAs1a &g},

é

rr

ResultSet rs = pstmt.executeQuery();

ResultSet 1=

ResultSet> SELECT &0l 7|&% AP o2 A5 gjove] slolc}, o|& Sof thd SELECT &
Adog
=21

2 userid, username, userage Y22 4% ResultSetZ &t

SELECT userid, username, userage FROM users

9] SELECT 0] 7}A2 o8] o] 472hd ResultSet®] U 2= thath 2,
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ResultSet

userid, 14/ username, 2 ‘ userage, 3
beforeFirst & Ho|e e < EE7IM S
first o spring a=0| 25 D true = next()
summer SIS 26 D true = next()
fall OEE 27 D true = next()
last & winter 372 28 D true = next()
afterLast & [E[[o][=]rt=) D false = next()

ResultSet®] E4-2 Aozt Qli= 9] glofElqt ¢ 4= th= Aolth, of7|A AXM= B
7Fe)7l= ZRIEE T3l ResultSet> AA| 7HA2 Hlole] 3§9] 9t} Fof| beforeFirst 3§}
afterLast 3J0] =0, % # A= beforeFirstE 7F]1ct, wheba] 3 WA glo]g] 349l first 3Y
< Hod AXE ol FAIAHR gt ofnf next() HAEE ARESITE

boolean result = rs.next();

next() HAEE AXNE the P& oA, ot el dlolE7t 92 trueg, $&
A falses ¥lgict, 9] 29S B last 7H)= trueE 2¥5}AL afterLast YO=2 o]55H
falseE 2JHsl= A& & 5 At

Tk SELECT F0.2 7h4-2 t|o]g] o] It beforeFirst 3} afterLast o] =01 Q17| W&
ofl A HA| next () A¥= false”} Hok, tha-2 SELECT 0.2 7hx2 df2] 42of ufetr] AME

Ol EAI7 = S0,

17H2] cilo|E] 2t 7ixiE HL n7He| cloje] &S 7IxiE Z2
ResultSet rs = pstmt.executeQuery(); ResultSet rs = pstmt.executeQuery();
if(rs.next()) { while(rs.next()) {
/134 iRy GlOJE| 42 //last WA O|SotBA ClolE & 22|
} else { }
//afterlast 8122 0|S§e A //afterlast 822 0|S3S AR
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1711} wlo]&f Yt 7}7‘4% 7ol if 2A4CHA next () HIAES 1M o539t tued 39 (A
A dlo]e] o] U 79) 9} falsed H$-(afterLast FO2 ol FFHE 7)ol wheh 2 Hst A
S Siof et F= SELECT 20| 7|7 |primnvkerg 2 0 glo|ElE 7H4 2= 7350l siigdteh.
n7] ElolE L A& 9ol while 22 018314 next () MlAES WHE 3538 true7} 2
g Fet(last F7HA] o5 wi7hA]) dlofe] & A2lsal, false7} 2|H=H (afterLast Fo=
ol ) vHES FRAIXIC
SELECT 2l u}e} ResultSetolli= B dlofe] o] A 4= 17| whizoll ResultSet& & o4
ARESIA] 9H=thE close () HlAEE &34 ResultSeto] ARESH W 2] 4|51 Ao] 2t}

rs.close();

CIOIE] € ¢47|

AA7F = "lolg] sYollA] ZF AYHO| 72 Getter HAER o1& = U}, AH] dlolE] ERof
A getXxx () HAEZF AR E T, wi7igho 2 Ao o]F k= Ay WS & 5= Q)
ResultSetol|A] 28 =HE 175 A&7 w#o] userid = 1, username = 2, userage = 3°]

A,

22 0jg0= 87| 22| 2o 9P|
String userld = String userId = 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");

HIOF SELECT 2] @Abalo|ut @4 B&o] ghslo] Qlrkl 23 o] talo] 23 £MOR gof

oF 3ttt olE Eof that #-2 SELECT #ollA] userage — 1 914FA]o] ARG-=H A 4o =2}
25 4= It} userage — 12> A o] ofL]7] wfj&o|c},
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SELECT userid, userage - 1 String userld =
FROM users rs.getString("userid");
int userAge = rs.getInt(2);

[TEE (userage —1) as userage®} 20| B3 (alias)0| QICHH HHO| Z42f 0|20] EICt

AEXL HE 471

users H|o]EA] userid”7} winter$] AREARS] AEE 714 9L 2| HA;, HA| users H|o[ 52
3t 709] o (AREAN) & AT User SHAE 2SI 2™ T} Elglof| | 2 =& A olsar,

EE @Data o =H|0]AE o83l Getter, Setter, toString () HAEES A5 AYAJAIZICt,

» User.java

package ch20.mysql.sec09.exam01;

import lombok.Data;

public class User {
private String userId;

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

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

userid”7} winter$] AFEAF AR E 74 2= SELECT & vt} o},

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

2707489 & 22 A v iRig=3kE SQL £ String EFY W= sqloll g,
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String sql = " +
"SELECT userid, username, userpassword, userage, useremail " +
"FROM users " +
"WHERE userid=?";

i 7fH =818 SELECT +& Adsl7] 93l prepareStatement () HAEZ R E

PreparedStatements 911, 20| gk A|Agic},

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

executeQuery () HAE& SELECT £-& AlaJallA] ResultSetS H=t} useridis 7] |primay
keyO]E'E ZA0]| 2= 2 1Ajo| AL, 070 B if B2 o] &4 next () HAET} true @€l
st 79 glolE] & User ZiAJol AA81aL Z&23lc)

ResultSet rs = pstmt.executeQuery()

if(rs.next()) { //1742] HO|E S JtARtE 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 =Hg o|8aiM ZHY 2d
user.setUserEmail(rs.getString(5)); //1BE =Hg o|8diAM &Y 2H

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

System.out. println (user )= 550 A4 User?] toString () HIAEE S&8)4] vk 2t
S &3t} o2& users Ho|EolA] userid7}F winter¢l AR} ARE 7HA Q= AA IS

HojgErh,
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42

» UserSelectExample. java

0 N o U B W N -

= =
- 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 {
//JDBC Driver s2

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

/1¥E3t7|

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

);

/IO RASEEl SQL & A

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

//PreparedStatement 27| & 7t 2|H
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setString(1, "winter");

//SQL 2 A3 = ResultSet2 5| HoJE| 247

ResultSet rs = pstmt.executeQuery();

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

4o
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39 user.setUserPassword(rs.getString("userpassword"));

40 user.setUserAge(rs.getInt(4)); /128 =g 0|8
41 user.setUserEmail(rs.getString(5)); //Z% =#E 0lg
42 System.out.println(user);

43 } else { //HOIH HE M| IUS HP

44 System.out.println("AtE2} OLOICIZF ZAH5HA| 243");
45 }

46 rs.close();

47

48 //PreparedStatement &7|

49 pstmt.close();

50 } catch (Exception e) {

Sil e.printStackTrace();

52 } finally {

53 if(conn 1= null) {

54 try {

55 //1HE FI

56 conn.close();

57 } catch (SQLException e) {}

58 }

59 }

60 }

61 }

Al
=

oF

Zat

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

HAE BE 847

o|Hol= boards H|o]E|A bwriter’} winter?l AA&ES] FEE 7FALLEA}L WA 20.69
BoardInsertExample dAIE 01834 th33} Zo] boards H|o]E<] bwriterE winter2 dh=
AXNEE 278 o A sliETt.
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I Result Grid | E[H 43 Fitter Rows: || Edit: |ﬁ| B B |Exportf]mport: Ef m |WrapCe||Content: A

bro btitle beontent bwriter  bdate bfilename bfiledata
» |6 29/EE  TBEO E0|0|EHE  winter 2022-04-0208:17:33  springdpg Ll
7 e 1 SHENEO| B8, winter  2022-04-0208:18:36  snow.jpg
8 AL HE 2 AODRAL winter  2022-04-0208:19:33  chrismasjpg L
& FI!I!!

[ bnoll 2 CHE = Ct

A boards E|o]E2] 17] 3 (AAE)S #1745 Board ZiAE 2t AH 79} ellol
o7l IEE Adslal, 5 @Data o|:=Ho|AS o834 Getter, Setter, toString () HAEE

A5 WAt
»> Board. java
package ch20.mysql.sec09.exam02;
import java.sql.Blob;

1
2
3
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;
16 }

bwriter7} winter$] AAE JHE 714 0= SELECT & th&at 2t}

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

22149 k5 7= Ak vi7iH4=3kE SELECT - String EFY Bl<= sqloll thelgict.
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String sql = " +
"SELECT bno, btitle, bcontent, bwriter, bdate, bfilename, bfiledata " +
"FROM boards " +
"WHERE bwriter=?";

j7j¥H<=3kE] SELECT &2 Al8shy ] A&l 23 Zo] prepareStatement () HlAEZEE

PreparedStatements {1, 2] k& 23t

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

executeQuery () WAER SELECT £ A3aA ResultSet P=r}, 27| 2= 3 n7jjo]
B2 while & o]83lA next() HIAET} falses 2l wi7hx] 984 dlolE 3 Board
Aol 215t =3t

ResultSet rs = pstmt.executeQuery();
while(rs.next()) {
//EI0lE] &S 24T Board Z{H|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("owriter"));
board.setBdate(rs.getDate("bdate"));
board.setBfilename(rs.getString("bfilename"));
board.setBfiledata(rs.getBlob("bfiledata"));

/IZ&0| 23

System.out.println(board);

System.out. println (board )+ &5°] A4Jgt Board?| toString () HIAEE SE3)|4] Bk 2
H3kE &3ith. Board 9] bfiledata= Blob Z{A|o]H2 F&of E28HH com.mysql.cj.jdbc,
Blob@65b104b92} o] 2Ju] ¢l=Ef}) A Eut et
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Blob Zioll 14 ulolua] glolelE 1] Slaia cheTh o] e A=Y
Yok whet,

fr
=
ue
tlo
ne
2

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

e Blob ZA0llA InputStream= YL, @12 HIO|ES whUd 2 ARk e Rt

InputStream is = blob.getBinaryStream();

OutputStream os = new FileOutputStream("C:/Temp/" + board.getBfilename());
is.transferTo(os);

os.flush();

os.close();

is.close();

RS- boards Hlo[EA] bwriter7} winter$! AXE FRE 714 0= HA| F=o]c),

»> BoardSelectExample.java

package ch20.mysql.sec09.exam02;

1
2
3 import java.io.FileOQutputStream;
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;

12

13 public class BoardSelectExample {

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

16 try {
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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
54
55
56

//IDBC Driver S2
Class.forName("com.mysql.cj.jdbc .Driver");

//HZ5t7|

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

)e

/o7 E SQL & 2

String sql = " +

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

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

//PreparedStatement 7| 2 Zr 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()) {
//E0lE] &S 1 Board 2| 44
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"));

/r2e0 2%

System.out.println(board);

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

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

A8 Zat

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

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

Board(bno=12, btitle=F 2= Y, bcontent=8H=0| LW2{2., 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] 718 dlo|El= thg3} 2] bfilename 2% Zh2 UM 22 3|4 C:\Temp T
A E o] AAFHrt,
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. Temp

« . « 2EHH (C) » Temp v B O Temp Z4

chrismas.jpg snow.jpg spring.jpg

37 BE =[]

F

Edh frmacion 2. 7| Helo] 24 B9IS Ik Shte] 7S ofe) b 28R 74

L=E= e}

rﬁ >

ek, 4 @9 AL o] 22YES BT 4 glov, A SR Hoke Aol EHE

1% Sof At ol 7 A UF AYORE FHY ERA Lo, 23 AF A F St
B 4 glom, mE %smw 2 Ajslojof 3,

AIZ} OfH| (ERiziM)

“ufH
bal
i
1o
i
bal
1o

At o)Al DB QPeld B 5 he] At Fole ek 2lolet, 3 Aeld FAE 7
A1, Q15 AR FOL F7MIKIT hebd] Theat o 5 el UPDATE 2ol Has)
th 5 UPDATE & 25 AgsiALt B Aufslof sjnl, siber 433 4 ¢

oo & T

AIZ} OfH| (ERiziM)

/123 Y

UPDATE accounts SET balance=balance-0|x2% WHERE ano=23A2HS

HRI3 23

UPDATE accounts SET balance=balance+0|%|2% WHERE ano=SA2HS
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DBJE_‘ E%;_]'] 1__% ;'(,]ao]_7] ‘F’]OH ;L]E! commn_L]_ itﬂ-‘lol]haek 0 Xﬂ_l_:a‘}-]:l. 7—]U] [©) LH ]—?ﬂ‘]% _l;_'_‘?_ /K(‘)]
& AFjskar, S Ad) oz FoRtrh= ofu]ofA K Auf A2,

JDBCOIA= INSERT, UPDATE, DELETE #& A8g wjnjct 245 #5lo] dojdt}, o] 7|52
Az} o]A|2} o] & 7FA] UPDATE & Aaieh wf EA|7F ek, &+ 2¢jo] Ad5-=H viz A1l
o] =]7] wjZoll e 9] A5 of et Aatglo] &= 2Helvt ke AejEct

wj2pA] JDBCOA EAAE FER AlofstH Ag Al 7|5 7ok gt Ag AU A7 o

L Connection?] setAutoCommit () HIAER 8 4= 9it} the It 2= #AHl 7|52 I}

conn.setAutoCommit(false);

A AY 7150l A, vt e A= A S-S Ao)g 4= Qi

conn.commit(); /1A 5t7|
conn.rollback(); //EH

Connection conn = null;
try {
[IEHMA A2

Al

/1Ats 78 7l 17|
conn.setAutoCommit(false);
/122 22|

1123 X2l
/A > BT 43 2

conn.commit();
//EHME =2

} catch (Exception e) {
try {
/2 > B Amf 2|
conn.rollback();
} catch (SQLException el) {}
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} finally {
if(conn 1= null) {

try {
/122 2tE 78l Jls A7V
conn.setAutoCommit(true);
/198 F7|
conn.close();

} catch (SQLException e) {}

Tk AL accounts BloJEA 111-111-1111 AF oA 222-222-2222 AFE 10000
< olAsl7] {3l ERAA AL i,

»> TransactionExample. java

package ch20.mysqgl.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 &

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

15 /1BE5H7|

16 conn = DriverManager.getConnection(

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

19 "mysqgl"

20 )e

21

22 [IEHME A2

01-dlojEf#o]A =3 (MysQLE) 51



23 L2k AL 75 17| ‘
24 : conn.setAutoCommit(false); |

»x

26 /128 &Y

27 String sgql1 = "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 = pstmtl.executeUpdate();

32 if(rows1 == @) throw new Exception("&£=2%|z| %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| %4A4S");

42 pstmt2.close();

43

44 48 A > 2E 43 Aol |

45 _comn.commit(; |

46 System.out.println("Azt oz H3");

47 //EHMNA =2

48 } catch (Exception e) {

49 try {

50 /45 2 > ne AL e |

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//ATE 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 }

ug Hn
Azt oA 5

3921olA Ua ARFE 333-333-3333' A H=A] = rows27F 00] HEZ 4121104

7 AskaL, o] A2) S= S1ERloA FE, EWo] HH S5 A AHER S5 A

2ot e ARt Sl HEHA =t

» TransactionExample.java

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

Al
=

0

Zat

Azt oA AHmj
java.lang.Exception: U2=2| &4t
at ch20.mysqgl.sec10.TransactionExample.main(TransactionExample.java:41)

B

Qs

fijo

°
ot
o
¥
2
rlr
r{o
2
)
u
%
)
pos
N

& AFF gtk o AAl= o o4
Connection AMS3HA] 17| wjiZo] Al ¢l ]”P Connectiong T2 7|5 A& 93l A%
ARgafok S setAutoCommit (true) F& Flof gttt 53] AU &
Connection Pool Q. A5} | Z0]afof BF HHolr}.
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Cio) 22

Iy

I

—

7

J
i

A5

oltEe)

= Al
Ch HUM 22 UX2E| Connection % 0|

Connections MI&sHE11

RFS XMelok o2 #e 22 UM Z(Connection Pool)S AlRSH
MHAZAZ, MHOIA S20[HES| @S XM2IE

2|
ChA| HiEiEiE SHES RliGiTt,

’—> Connection
Pool

23 xz|

3. Connection
Mg

e 22

Connection 32 £2|
oAM= 24 715 S stfolc

S AR5IH MAEl ConnectionS XHARRE &

1. Connection
Ox]
Lo .
connection @
| —
)
<~ .
2. Connection connection  —
| —
palEs \_/
)
—_— > .
4. Connection connection v
Hist
)
connection
| —

-«

7| H=20ll DB AZ ARIS &Y & AL T

S e QUTE T2t 0112 25 T2l 221012E 2FS XM2lchs M =271

20.11 HAJE 7

A7) 853 JDBC
Ake FRsA, AN

Al

o] lo] 1 & A

HI2! Hiv

BoardExample 2|~

54

Appendix

S Z8oiM BHE ZEZE(HES) = HYIE (HOS) oMM A== 7

2 7]22]Ql CRUD (Create, Read, Update, Delete) 7|%5°] Z3 =

F4) % sffole.

S A3l vat A2 AXE 553 A vl we e s 2 EAL



nx
0%
m
i)

[HAE 55

no writer date title

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

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

Ot At:

HA list(), mainMenu (), main() WAEE o3 Zo] 243} main () |
BoardExample 2AE AA8IAL list () HIAEE &3} list() HAEE AXE 55

3t mainMenu () HAEE S&3Hc}

»> 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("[HAl2 ZZ]");

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", "AAIHO| 24 AES SIFLICE");

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

18 "2", "winter", "2022.01.27", "€ H282 0| F&LICL");

19 mainMenu();

20 }

01- io[E{H|0]A A=H(MySQLS)
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56

=
ar
—
4
a
N
ofy
_?L
i
2]
1
_?L
)

21

22 public void mainMenu() {

23 System.out.println();

24 System.out.println(" )8
25 System.out .println("oiQ! Oj%: 1.Create | 2.Read | 3.Clear | 4. Exit");
26 System.out .print("0i 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]

ohea} o) s mlasrt AEES A dalia),

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

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

Ol Aded: |

o create() D& AHME

[AAlE =5]

no writer date

title

1 winter 2022.01.27

Appendix

AAPmo] 241 g S



2 winter

2022.01.27 = H22 %ol E5U

ool o&: 1.Create

O Adef: 2

| 2.Read | 3.Clear | 4.Exit

woe read() HAE Al

Az =5

no writer date title
1 winter 2022.01.27 HAIEO| 241 S SFIFLLCEH
2 winter 2022.01.27 2 A2 Yol s&uct

o9l o&: 1.Create

Ot Ae: 3

| 2.Read | 3.Clear | 4.Exit

wex clear() OAE A3l

[FAlE =5

no writer date title

1 winter 2022.01.27 AAEo| 24 2S StAFLCH
2 winter 2022.01.27 2 AS2 %ol 54Tt

ool o%&: 1.Create

Ol Met: 4

R E S u] 98l Scanner BES 271511 (72191), mamMenuO Hil

17] 98l nextLine () HAE:

| 2.Read | 3.Clear | 4.Exit

AEOfA 7|HE ¢

SETTH(302H]). 2jar v Ade) wsof uket sy mla

5 ZotcH(33~382H).
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»> BoardExample2.java

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("[ZAE 22]");

15 System.out.println(" )2
16 System.out.printf("%-65%-125%-165%-40s\n", "no", "writer", "date", "title");
17 System.out.println(" )5
18 System.out .printf("%-65%125%165%-40s \n",

19 "1, "winter", "2022.01.27", "HA|Ho| 24 S SHHFILICE");

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

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("~=* create() D|AE AlSHE");
43 list();

44 }

45

46 public void read() {

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

49 }

50

Sil public void clear() {

52 System.out.println("w= clear() HIAE ASH=l");
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 SzHA =t

boards Hlo]E2] g 72 & (AN E) S AAE Board SeAE 2HAEICE A A4} EFlol 2
A BEE Ak, 8 @Data o=Ho]AE o434 Getter, Setter, toString () HAEE 2}

5 AN,
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boards Ho]Eo= bfilename®} bfiledata Zgo] )X

»> Board. java

0 N o U B W N -

package ch20.mysql.sec11;

import java.util.Date;
import lombok.Data;

@Data

public class Board {
private int bno;
private String btitle;
private String bcontent;
private String bwriter;
private Date bdate;

Aole Aol BEE M1t ghec,

HAZ =8 7Is

|

v,

o

A

o}

boards Ho]Eo|A B AXE ARES 7L ok AXE BEE50 =2 SHAIARAL

AlsH 24
A3 Zy)

60

b

[HAE =5]

no writer date title
winter 2022-01-27 29 ¥
winter 2022-01-27 F2|A0tA
winter 2022-01-27 =Y

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

Ol AdEH:
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DB dZo] HQstEZ Connection BEZS 17}0]3_(15;,}0]) AR DB dAL stk
(18~332131), 7123 boards Elo]EollA AXE FREL 7IAoH AN E BE0R Sejslws
list () HIAEES 43} (36~742191).

»> BoardExample3. java

package ch20.mysql.sec11;

1
2
3 import java.sql.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.mysqgl.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 //AEE7|

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 }
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62

34

+

“De

“De

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

43

44 //boads E[O|IEO0IA AHAlZ FEE JHAetM 23517|

45 try {

46 String sql = " +

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 /o2 Olw &3

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

ofn
ne

HAIZ 448 7Is

Q1 wlroll A '1.Create S ABISHE A28 AMES] Al W, 2JARE 7IHER Qlefiial B
2 5ol 1.0k E A =I5 boards Hlol&ol M2 AlXlEo] AR = AL

nx
02

2t

2
ar

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

o
o

ir re
rx
Jm

(M A2 Y™
A= B0 7ty AlEY o
UW&: of0jzi0] Li2E ZO|HoilM 2 S8 MhLem.

242t summer

B2 0&: 1.0k | 2.Cancel
Ol A1ed: 1

[HAE 55

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=

ool ofl%: 1.Create | 2.Read | 3.Clear | 4.Exit
El
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¢l oAl 1.Create & ABFE W E&%= create () MIAEE that 2o 4.

64

»> BoardExample4.java

1 /101 =Y
91
92 public void create() {
93 A o
94 Board board = new Board();
95 System.out.println("[Af HAIS LA]");
96 System.out print("AS: ");
97 board.setBtitle(scanner.nextlLine());
98 System.out.print("Hg: ");
99 board.setBcontent(scanner.nextLine());
100 System.out.print("2Azf: ");
101 board.setBwriter(scanner.nextlLine());
102
103 /B2 HF &Y
104 System.out.println("
105 System.out .println("2% oOj: 1.0k | 2.Cancel");
106 System.out print("0i MEi: ");
107 String menuNo = scanner.nextlLine();
108 if(menuNo.equals("1")) {
109 //boards HO|E0| HAIZ 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 IIAKE B8 &Y
127 list();

128 }

129

130 //0l5t 5

AAZ 871 71s

w2l
3l AN EL ARk EejaRA,

Al

A Znt

&

Hl oA 2. Read & ARHIES o] A&

[HAZE =55

no writer date title

4 summer 2022-01-27 0|50 71 Al¥E o
3 winter 2022-01-27 =2 ¥

2 winter 2022-01-27 2| ADA

1 winter 2022-01-27 i
9l oj%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ol AfEd: 2

[HAIZ 2471]

bno: 4

HHHEHH

HS: 4

A= o0 71 AldE o

LiE: O[0]H0| Lt2e Zo|Ho|M 2fdt Z2& mjiLcw,
b2t summer

SRt 2022-01-27

HHHHHHHH

01 CllO|Eft|o] A

EOHEE 7|HER o2y hoards H]o]E0

A=2(MySQL)
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|2l wlollA 2 Read & AEFE W TEH = read () HAES H530} 2

»> 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

/1018 ¢

S =2

public void read() {
/19 g

System.out .println("[HAIZ 217[]")
System.out.print("bno: ");

int

bno = Integer.parselnt(scanner.nextlLine());

//boards ElO|E0IA oY AAISS 7HHet £

try

{

String sql =

PreparedStatement pstmt = conn.prepareStatement(sql);

"SELECT bno, btitle, bcontent, bwriter, bdate " +

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

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( utHHHH#H###");

System.out .println("#i&: " + board.getBno());
System.out .println("#|=: " + board.getBtitle());

System.out .println("Ltf€: " + board.getBcontent());
System.out.println("242t: " + board.getBwriter());

System.out .println("<#: " + board.getBdate());
System.out.println (" #HHHHHHHHHHH" ) ;

rs.close();
pstmt.close();
} catch (Exception e) {

66  Appendix



HAIZ

&

163 e.printStackTrace();

164 exit();
165 }
166
167 IIANE =58 &4
168 list();
169 }
170
171 //0l5t S
Ax-l 7|°

= A7IoIA Hx vlwE F7IskaL, B2 viwelA 1.Update E 4

QLR SuA), 12)3 B vlkolA 1.0

S U8 Qe 4
Bo] S AL $HHES R,

2
e

nl}

[ZIAlE A71]
bno: 3
HHHHRRHHERR
HS: 3

deis o Al g, 2

k'E Ae3S 1} boards El

Ug: sole ohe
2t42}: spring
B2 0&: 1.0k | 2.Cancel
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read () HAEofA Hx
‘1.Update’s AgshH update () #4

Plie 22

no writer date title

4 summer 2022-01-27 50 7t AledE o
3 spring 2022-01-27 20| o,

2 winter 2022-01-27 Az |ADA

1 winter 2022-01-27 =

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

=2

r ro
Iz
12

% ‘1, Update | 2.Delete | 3 ListS F7}5lal, B oA

AE7} 2. DeleteS AHEHH delete () Hla

7]‘ §.EQE

£ it} update () HIAEE Wi7HgEC R W2 Board ZA1E 484l boards ElolE2] AXE

HEE

68

SRl gl

»> BoardExample6.java

1

129
130

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

/101 =<

public void

read() {

System.out.println("###i#i#a#a#E");

System.out .println("#s:
System.out println("#=2:
System.out println("LiE:

" + board.getBno());
" + board.getBtitle());
" + board.getBcontent());

System.out.println("242t: " + board.getBwriter());
System.out.println("E#: " + board.getBdate());

//ER 0%

System.out.println("
System.out .println("22% 0j: 1.Update

z2

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

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

Appendix
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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 UE 4" 2o

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

/I1BZ O =%

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

//boards E[O|E0IM 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 HlojEfHo]A =3 (MySQLS)
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215

216 /IANE 55 &Y
217 list();

218 }

219

220 //0l5t 5

HAZ AH 7IS

AXE 9719 Bz wlfrollA 2. Delete s A8 ©] boards Hlo[ElA aid AXES
=2 A}

A Zat
[HAE =55]
no writer date title
4 summer 2022-01-27 o 20f 7t2F A|¥E o
3 spring 2022-01-27 20| goje.
2 winter 2022-01-27 IJ2|A0tA
1 winter 2022-01-27 e
ool oi%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ol AMdEd: 2
[HAlE 2471]
bno: 4
A
HS: 4

A= oS0 71 Al of

g: 0|0[710] Lt2Es Zo|HolM 2B} I8 TYLcim,
242t summer

Smt 2022-01-27
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Az =5]

no writer date title

3 spring 2022-01-27 20| o,
2 winter 2022-01-27 2| ADA

1 winter 2022-01-27 = e

09l oj%: 1.Create | 2.Read | 3.Clear | 4.Exit
Ofj & AEH:

ArE 4 7152

=5 5190k delete () WlA=5 o5 2ol 48] mi7igEe2 e Board ZiA|olA bnoE

TEE uf 2 wlollA 2 Deletes A f delete () WA=} &

°] boards Hol&olA sid AlX =2 AAlske=S qith,

»> BoardExample7.java

1

219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

/101 s

public void delete(Board board) {
//boards HO|E0| HAIZ FE AA|
try {

String sql = "DELETE FROM boards WHERE bno=2?";
PreparedStatement pstmt = conn.prepareStatement(sql);

pstmt.setInt(1, board.getBno());
pstmt.executeUpdate();
pstmt.close();

} catch (Exception e) {

e.printStackTrace();

exit();
}
/17IAE =5 &Y
list();
}
/015t =Y

01 HlojEfHo]A =3 (MySQLS)
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AAlZ T A 715

Q1w A 3.Clears ABfslaL B2 wlrollA 1.0kE AEFE& wl boards ElolE2] %A

ANE B0 AT shus,

3 Ha

[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

w1 Q1w A 3. Clears SRS o TE%= clear () HIAES th& o] 43I,

»> BoardExample8.java

1 /10|14 <
236
237 public void clear() {
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238 System.out.println("[HAIZ A AMA]");

239 System.out .println("
240 System.out .println("2% oj&: 1.0k | 2.Cancel");
241 System.out.print("OilF MEi: ");
242 String menuNo = scanner.nextLine();
243 if(menuNo.equals("1")) {
244 //boards E[O|E0 HAIZ FE HA| A
245 try {
246 String sql = "TRUNCATE TABLE boards";
247 PreparedStatement pstmt = conn.prepareStatement(sql);
248 pstmt.executeUpdate();
249 pstmt.close();
250 } catch (Exception e) {
251 e.printStackTrace();
252 exit();
253 }
254 }
255
256 IIANE S5 24
257 list();
258 }
259
260 /105t =Y
RIS

ol wl oA 4 Exit'S A5 Connections Bl 2738 FFA|A KA}

Al
=

(]

Zat

Az =51

no writer date title

09l oj%: 1.Create | 2.Read | 3.Clear | 4.Exit

Ol Me: 4

o HAEE S2

01 HlojEfHo]A =3 (MySQLS)
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w1 ol 4 Exit & AHRE 1 SEE= exit () WSS that o] 43t

»> 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("e ZHA|E Z22 «");
268 System.exit(0);
269 }
270
271 //0l5 =Y
[ T Z=E ofixlaa TS FESICE
AN L of7] oA nRERE AL, AR 7HY 7Ts R 28] 75 vk WS EYE A

ARl WRlehH TSR vl
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Java Ul — Swing

01 Swing A7

02 O[HIE C|ATHZE AZE
03 Swing ZiE[o|

04 ZEUE HiX|

05 O[HIE X2

06
07
08 EZIAE
09 HIoIE
10 E2| &
11 HiF ZZHE
12 EHI Z=H
13 Clojgza
14 2D JafZiA
15 Swing 24A]|

L3
|> rim
m o
oy o oY H
Hl o
rt m
Im

2]
ro
m

m
H
L
m
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01 Swing &7
Ultsermetiee 32 918 SRS v, HE, 2U9, AR 5 AZHel AEUES AT A

SAR Aot S weth Ak ol Ul Z2a3s e 4= Q=5 JDKOYA] JRCH

Foundation Classes_g_ xﬂ.l'olt:il—]:]—

JFC{_‘__ Ul _‘l—_’-&j_a“ o U}-———7] Htﬂ— E_EH/\ "] E __i AW/ TAbstract Window Toolkxt_()’], Swlng(/\—rl)
& AFBI lek AWTE java.awt H7]4)2, Swing javax.swing 7714 & AMg 7Fsict,

AWTE LGAAPE /A3 Gl AEUES T2 o] §5t1, Swing Aol 44 AZYES
BRECH: Aol thach, mebd AWTE: ole] £9AAISe] FEHOR 71 gt FEIET A}
golne AEAE 7} ARHO| AN, Swing AelolAl 27 A gshe HEUE0]] uje]

7t o vhsict, Swing @] T ApE A HEEES A/35H| wlZell AWT] vl CPU
of m| e} S At A o2 go] ARgRIth= Aotk
2 AWTR 233 7hehst w9 2 g3folc} importE= W82 B 5% java.awt 37

A A1 Sl A2 ¥ 4 9]

»> App.java

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 /M= 43

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 //YES Z7 BES 22l T2HA Z2

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 /112 4

29 App app = new App();

30 /1125 B0E

31 app.setVisible(true);

32 }

33 }

nx
0%
m
1T}

£J AWT App

Ok

e vamgﬁ§ 295t 7hgt Ywd a2 go|c), Swinge AWTZ}F AlFeks 2S F-58t
71

N
=)
k|
=2
5
o
o)
=
_\ﬂ
éT:
O]

(¢
i
g

=
<
)
[
2
=
N
N
o
=
<
o
~
w
z
5
aQ
=
N
D)
i
~
7
‘_
30
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 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| 43

15 setSize(300, 100);

16 //JButton Z7t

17 getContentPane().add(new JButton("0Ok"), BorderLayout.SOUTH);
18 /112 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 /1ERE BENE

31 app.setVisible(true);

32 }

33 }

nx
oz
m
R

#2 swing App

Aw 2 w=7] 98 AWTE FrameS A1, Swinge JFrameS A3}, g1
AWT= Buttong, Swing JButtona ARE-3EL It} Swing?] Ul B SdA= AWTS &
2o J5 271 el FA S 4 Sk
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02 OHIE ClAHY AYE

Swing & ¥ o] QHtahA o] el 2] A ESo] FAlel] Mt UL WAsH sl 2
A7 A 5 9k, I8 Swing S OJHLE. T s g S dspacing hesdo] Oaf 1 0.
2 UL 97 A9E AsHES AAslo] e,

21 2| =ol4 UL S ISP Aske 2elo] BAg doi A¢stor & k8-S Runnable
AR AV ), Foeeo] A Eth Tejw oMlE T iR A s bipuing ez} 4
#4502 o] 9l Runnable 2J31E 7o} JHSHAN ULE AHSIALL MR,

>
o2k

AHEA
F(Queue

- )
2= Q (T) QH

Runnable 2|

Pl

TE oz
oY 0%

2AHEC

2 A== SwingUtilities 2¥1229] invokeLater () HIAEE o]-8-38)A] FFQueweo] Runnable
AAE AABH) HAE 0]59] invokeLater Q1 0]8+= 7o WA A%4= Runnable2 A &|3}ar
Lo A2Igtths Qjujolt}, T2 invokelLater () WAES S&3H= BHS HojZe}

»> 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 A%
public class App extends JFrame {

10 public App() {

11 /7= 23

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

15 /IRIER T2 HES S2otH T2MA =
16 addWindowListener(new WindowAdapter() {
17 @0verride
18 public void windowClosing(WindowEvent e) {
19 System.exit(0);
20 }
21 1z
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 4
29 App app = new App();
30 /IRIERE BOE
31 app.setVisible(true);
32 System.out.println(Thread.currentThread().getName());
33 }
34 105
35 }
36 }
3 Fa
El Console 52

A
4| Swing A| [E=EE
App [Java Application] = 0 OO - !
AWT-EventQueue-0

Runnable ZiA& A3sh= AA| A =7F 79114 3221910014 2= o5& &35 Atk
=8 W8= 29 AWT-EventQueue—0°] S E|RI=H, o]7lo] oMIE HAuj A =9 o]F
ott,
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03 Swing ZiH|0|L]
A A} o] WE, Srlo, AL, EAE UE o] AHAES AT 4 i FHPAES A

glojufeal 3ttt Swing2 75 wet e old SeAE Tt 2ol AR,

Zejo|H SaHA

2

JDesktopPane LS RI=RE 04 7H Z&HE 4= Ql= MDI Z2 S O 1 AKS
JDialog CHo|d2T 2=RE BS I AR
JFrame A HAE, His7t MSElie =28 UHE 1 AL

JinternalFrame

ic
m
-\0
i
ra
mn
-
oo

JDesktopPaned| Z&tzl= L

JPanel ZRHESS HiIXIE W ALS

JScrollPane SR L= - ATZ0| ZeSH I AR
JSplitPane £ E= £HOZ HHRE F7|1E ZES I AR
JTabbedPane o3 7IX| g MSE Al

JWindow A HAE, w7t gls 2IERE TE I AL

JWindow, JFrame, JDialog €HA%H %9 2 FEiE 201 Sl 2[A9] el g o]y ropteve

Containers O] E]— fe) ].CE_:.%

Alefgt Ymzl= 2 2 ol o] Yol AREE B ZEolvs

olct,
CECE N Sax—————>|  JFrame
File Look&Feel Themes Options
— fo—] || [ | | =B
| M@ jme| () |22 =28
l’lnternal Frames Dermo r80urce Code | >» | JTabbedPane
(Erame 1 el
BETY el |
—{ FlLErame o o Bl —t——>| JDesktopPane
|| B Framea Gl |
|| r >| JinternalFrame
4] L
4]
= >|  JScrollPane
Fress Shifi-F10 to activate popup menu
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Swing ZiE|o| 7=

JWindow, JFrame, JDialog, JInternalFrame Z1g|o]U&= T2 Zg|o]u] 9} ] 7]& koot Pane
flofl thak o] of 2] 3o sranc 0 7 SLAJ o] Qlrt,

JWindow JFrame JDialog JinternalFrame

|

| 25 Layered Pane

Menu Bar

Root Pane —Glass Pane

s
Content Pane /

1) GlassPane
GlassPane> th2 3ijd flof] EAslHA 72402 AR Sl F8e #olth, GlassPaneol|
thel olshE 571 fIl A} oA Al T 22204
GlassPaneDemo.javag Zro} o] 2oa] AldY

Ay,

(e

=10l x|

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

GlassPaneDemo H&dZo|A] Glass pane “visible”@] A8k of HT5EA] -2 Abefjof A=
EHES F3 4= AT A T3P GlassPane©| Aol Flof vl Jo Q)= HE} HlHs
= AHEE 4= 3ioh Al GlassPaneol| 1A= 18k WE 29k & 4= ok, vhA] fe2 Hoiql

© Aol A fr2] &9 2718 vHE 4 gl o] x|k ek,

2) JMenuBar2} ContentPane
JMenuBare= W77t £8EE= Holal, T o £ Q= ContentPane< WET 22 Ul HE
HUEZ} v %= #olt}, ContentPaned} JMenuBarol thdt oS 57] I8l oA A2oflA]

ContentPaneDemo javag 3o} o] S Ao 4] AsjsfH A},
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!.2 ContentPaneDemo

JMenuBar

>| ContentPane

oK

JMenuBar: JFrame ] setfMenuBar () HAEE F718F 4= Q). shAa ET} -8 U] #Hxd
E=JWindow, JFrame, JDialog, JinternalFrame®]l 23 #jx|& 4= ¢131 getContentPane ()
HAEE o] 834 ContentPaned & $of vljx|sfjof st}

ke F == JFrame®) A JMenuBarE 371511, ContentPane '9Z:9] JButtonS B 23k},

JFrame jFrame = new JFrame();

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

[[AEEHAE =7}
jFrame.getContentPane().add(new JButton("&Q!"), BorderLayout.SOUTH);

3) LayeredPane
BB LoyoredpaneDomo ST

ofe] HEUESe] HA4 uf 2t FEHES] st A 2

Choose Duke's Layer and Position
g3ttt LayeredPaned] tigt olsE 571 Hafl G4l & Gan@ | ~| & Ton PosttioninLayer
0“/“1 LayeredPaneDemo.java% ;_7%0]' O]T;Lau-é-c’"}‘i /gﬁg Move the Mouse to Move Duke

oA,

& BEL Egdkeo] nfoAs 93 oW B/} npos
& o} 2Ith, F3E Yellow, Magenta, Cyan %9
off 2t} o 2 HoARh Red, Green F9°l ztt +

o

A k7 {371 Cyan #lo]o] Yol $IxI817] wfo]
. E5The gAEA [T SIAE WA EH oo
4 90 Zloltt,

i)

n

N

e o
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JWindow
%, dlu) B gl 9EeE vel Aoz, HE
ER XIE 4 ol B BORS Zch A ofEelAlol 4N xﬂ BAZO] i A=
BRE o 32 ol it
A 22 A A o] A= thaa} Zol JWindow s ASallA Ts 4= Qi

public class JWindowExample extends JWindow {

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

-

01% - E‘J%ﬂ . i}ﬂdﬁl ot A% 2ol Pimpel 3
o mAfelo] ZHES Abslok B,

¢

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

Y .
width/2 JWindow

> height/2

Bk
(centerPoint.x,|centerPoint.y)

BNF| G ARHILEAL ) BEILIAA 2 doce .| @ Java - Container/sec... | & Winsow (lava Platior. BoA# 3«00
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a2 JWindow S 3P Fofofl B-9-7] ¢l 283t T=Foldh

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

java.awt.GraphicsEnvironmente= 12| 2ol theh HES 7H]aL = Aol o] A=
A Asatic | =91 getLocalGraphicsEnvironment ()5 &34 A& 4= ich
GraphincsEnvironment®] getContentPoint () HlAEs= S FoF 23 2] XF3te} YRS
7HAAL Sl Point ZAIE 2RgtT, o|FA] & 3t 4 2ot A= F, %02 JWindow
o] H& At mAE] g AXIE 4= Ak 19 ok JWindow 2] setLocation () HAER &
= et mAje] 2EE dAsad ok

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

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

HI 2 setVisible (false )2 3&31H JWindow 7| 3FHo|A] AlRIA|=H, o]A-2 JWindow7} 3t
HoflA 3] A AR Zo] ohet @x] 54X ot} thA] setVisible (true )& S&31H A
A YepdTt, Tk TWindows SPHollA 93] A AL At dispose () HAES SZ&6}
i Rl=

jWindow.dispose();

0

e A= JWindows o]83siA AldE ARt o Holg 231 A

mlm

=tk

02 - Java Ul — Swing 85



»> JWindowExample. java

package sec03.exam02_jwindow;

import java.awt.BorderLayout;

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 JWindow {

14 public JWindowExample() {

15 //IWindowe| 37

16 this. setSize(600, 350);

17

18 //WindowE 3t FYezZ 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.setlLocation(leftTopX, leftTopY);

24

25 //IWindowoi| O|O|Z|7t ZL&tel 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 @0verride

33 public void mouseClicked(MouseEvent e) {

34 dispose();

35 }

36 1z

37 }

38
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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

oy

kS

JWindowe] o[u|21E ¥7] $J8f 26~27 2lRlefA] JLabel HEHEE S-8513tt. JLabel > 24t
A ou|AE 23 = Y= FEUERI, setlcon() M4EE Imagelcon ZAE i7iZEe=E
T o5 yERd 4= Qi

Imagelcon AdA+= o]u]z] o} e] URL AAIE mi7igte 2 vh=d], JWindowExample.class

oF 53t ET9] 1= ‘game. png’ 3tdell thet URL IS 7] ff8ll ths =5 ARE-5H3iTh

m

getClass().getResource("game.png")
2821912 JLableS [Window ] Zaol] iR A1t AEUE w2 4804 w3}, 31~36

_,]
2l BReAR TWindowE ZEHS 1) JWindowE A78l7] Slal olMl=S F2ls Aol
oJlE A2k SHolA A,
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JFrame

JFrame [Windowehs ] 99 A4, A% EAZ, st ol Q92 gres 71y
olu] Fejoleh, A A o] Y= YHE] SBIAE thaat Lol JFrame S A3
¥ 4= 9lck,

public class JFrameExample extends JFrame {
public JFrameExample() {

/1A= BAIZ

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& BAES o], AlE, 3 600

r
7| 28g e SR MESR PR g, el

ofo]ZL& setlconImage () HAEZ
A5l =g, Imagelcon 2179
getlmage () #IAE2 Image A5 &
of miZligre= AshH ok

> 500

A ABL setTitle () HAER HAAE 4= ’
AU}, ' HEY] 7 752
25 &3] F7351H setDefaultCloseOperation () HIAER F8 HEQ] 7|H 7% HAS|
ofF gttt setDefaultCloseOperation () HAEo] Z[Aet 4= Q= T8 WEQ] 7|5H nj7igke
o Yl 7HA] S5 QA

e d] w7 1719 Slal ZRAIAS FESHA| Gt Z2A|
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A
IS8 A= Mo

WindowConstants.DO_NOTHING_ON_CLOSE | O} AT 5X| 42
WindowConstants.HIDE_ON_CLOSE 31HoIlM JFrame &2 (712)

SHHOIAM JFrame 75| X7, CHE JFrameO| 2ACHH

WindowConstants. DISPOSE_ON_CLOSE
=R IZMAE B2

JFrame EXIT_ON_CLOSE AR OIZNAE S
A 3471 setSize ()& Z3} 20]gkS F11, JFrame= 3PHO| 9F FHo|| 93|A|7|= HPHS

JWindowol|4 Arget A3t Fdsict, shi FoF Hel e & 120]& JFrame?] F& A4
A HEE 713 oS, setLocation () WAER a5 o,

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

c

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

HI 2 setVisible (false )& 3&3FH JFrame©] 3PHoA AlgA=t|, ©]ZS JFrame©| S0
A $bAs] AA = Zlo] ohdel A A Holtt, thA] setVisible (true) & S&81H AAEA] Ue}
kT JFrame g S04 £ AlASHL ATt dispose () HIAEE SE3HH Hrt,

jFrame.dispose();

Chi oAz JFrame O 2 Al BAIEC] Qs Y-8 B0l TRk WS Hojeth

»> JFrameExample. java

package sec03.exam@3_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
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

public class JFrameExample extends JFrame {
public JFrameExample() {

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

/IS BAZE UE

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

this setTitle("ojolzt");

//ZE HES 7|2 75
this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

//AWindowE St FYezZ 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.invokeLater(new Runnable() {
public void run() {
JFrameExample jFrame = new JFrameExample();
jFrame.setVisible(true);

b
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JTabbedPane

JTabbedPane% Fﬂwbﬁeﬂi E]"E‘ LH%’% EO%% Can-u,ueT erandaT Ewan I
7] $18l| AFE-=l= g0 dolt}, JTabbedPane

o =0l g meFS 21 94 o] T

Bouncing Babies! ]

o] JWindow, JFrame, JDialog 53} #-& %]
/3] M ol of WA Fe,

2E2Z 5PHL JTabbedPane?] 748 &0t}
BO] QA= A, s, 9F, @250 $13] A
Z 4= Qltth. JTabbedPanes AY/dsl2H ths
I} o] 7] AAE TEsH Ht,

JTabbedPane jTabbedPane = new JTabbedPane();

9] $1X/% 445kl setTabPlacement () FIAE2 9o] 914 445 thah gro] A4t

JjTabbedPane.setTabPlacement(
JTabbedPane . TOP | JTabbedPane.BOTTOM | JTabbedPane.LEFT | JTabbedPane.RIGHT
)8

JTabbedPaneo| ®& F75t addTab () WIAES o]83tth addTab () Hl&Es e o]
S Ftel vixE HEHES v7ligio s vt HEUEE F2 JPanels AHIE ARSI

0]

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

12jal Z479] Jpanel Qtoll= BT ®olA HolE HEWEE viAshd Hrt o|FA AAYH
JTabbedPane& th2 #AZHEQ} u7IA|Z ContentPane®] WX €}, the-2 JFrame 2] 59

o] JTabbedPane | %|5h= F=o|c},

jFrame.getContentPane().add("Center", jTabbedPane);
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oAl 7 71 e 1R tha 2 fhe 295Hd 7 7S] JPanel o] o]n| A S A Hofrt,

»> 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(getJTabbedPane(), BorderLayout.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 //Tab1of Z7tEl JPanel 44
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nx
0%
m
=]

37 private JPanel getTab1Panel() {

38 if(tab1Panel == null) {

39 tab1Panel = new JPanel();

40 JLabel jlLabel = new JLabel();

41 jLabel .setIcon(new Imagelcon(getClass().getResource("dukel.gif")));
42 tab1Panel.add(jLabel);

43 }

44 return tabiPanel;

45 }

46

47 //Tab20| %7+ JPanel M4

48 private JPanel getTab2Panel() {

49 if(tab2Panel == null) {

50 tab2Panel = new JPanel();

Sil JLabel jlLabel = new JLabel();

52 jLabel.setIcon(new Imagelcon(getClass().getResource("duke2.gif")));
53 tab2Panel .add(jLabel);

54 }

55 return tab2Panel;

56 }

57

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

59 SwingUtilities.invokelLater(new Runnable() {

60 public void run() {

61 JTabbedPaneExample jFrame = new JTabbedPaneExample();
62 jFrame.setVisible(true);

63 }

64 s

65 }

66 }

|£| JTabbedPaneExample b=

__,(

by
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JScrollPane
JScrollPane2 E3HEl #HEUES] F7]7} JScrollPane AT 2 79 4=
HLS o] 83l|A] & 4= QA I, JScrollPaned tFE AH|o|Yek= g © shte] HZHERRS

A Z 2= Qi)

J3crollPaneExample =al=

JScrollPane | |
? SEY
| ‘iﬁﬂl I
AX| A2 (agel 371)

o <=
A
OSIT
]_’_ng/\

St AL HE o= & Y82 323181l Q1= JLabel, JTextArea, JList, JTable, JTree

—/—\—ﬂ%O] %—9-1_ = JES .
5ol Slet, o] HEUE| 2352 A7 thaa} 2o JScrollPane Aol HEUES
7o 2 F=H Hok o]gA A JScrollPane> AEUET} v E 4= Q1= 3tolghd ojt&

A ¥A7}F 7R S1.

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

th2 AAlo A= JLabelo] 2 o|u|X & Y1, JScrollPane®) JLabel& F7FAIHTE 181
JFrame %] JScrollPane& ¥iAAZ=E, JFrame ] Afo]=7} om| | e} 27] wfiZof| A3E

o] A5 AV,
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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 JLabel 1blImage;

13

14 //oQl e HF

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 44

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 1z
47 }
48 }
3 Fn

| %] J5crollPaneExample @M

04 AZHE HiX|

Aol ol UL FEUESo] Wix|Eth, fhae) AzdEe) tﬂ% Ao, el o wE, 7
E, YAE So] o}, Arlolu 71 EH 0 ujx Peliz PEUES wjxgct,

%) prejabe AEGHo R AEUES XIS ok, Aol @ o] T3 OR o] shto)
F8o] sfte] AEUES Wi, i3 B RS B9 Aeeluo) 2717} ALl

o8| WAEEekE JEES] 27]7} g H o s S S7Ee] Hjx| mapo] j SA|Erks
o] ek,
277} 1R Adelu A% AUst WAS e HEro R AXIES WA SE gt
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o] 7% ZHelH 9] 25 e BAEE (0,0) 02 Bl x5 y= HEE HEIE] HAE A
A wiR R

Layout Manager

Aeleld7t AXUEE vjA T ajolli= vfR] he|Rpavou Manager7} FLGjofLfo] whe} Gexich,
JWindow, JFrame, JDialog= 7]%24 92 BorderLayout B #2|AE ARSI, JPanel
FlowLayout-2 ARSI} A= java awt 7| K o)l A Theath 2-2- wlj 2] |2 Al33ict,

HHX| 22|kt g

BorderLayout S A8 ZYe=E AEHES HiX|

CardLayout Ol2f &e| 7t=of AEHEE 212} HiiX|

FlowLayout 20N QEZCR ZHHES HiX|

GridLayout IS 22 ZiKjol| ZZHES bHX|

GridBaglLayout HiSE 22 ZK0 AEHES HiR[SHKIZH 24X} 2t e ks

Zglol 2] 7] x| |} oAl T2 A& AREslaL AIThH setLayout () HAER HAT 4= 9]
t}. setLayout () 2] Wi7i#4= BloJe] B9 LayoutManager 1E{Ho]A20d], BE v 2] #hej2}
O] IAHATE & 4= 9k, thE-2 JFrame 9] i A] TS WA s WS Hofert,

55

JjFrame.getContentPane().setlLayout( LayoutManager layoutManager );
P\ SN

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

Ziglolu o] ujz] et A2 HEUES wix|slr] Aol MiAsh= Alo] Et ool AL
Sk viA] RS fa Aok HElo]| 9] getlayout () HIAEE &6 Fh, getLayout ()
©] 2]REfYS LayoutManager QIE|Ho] A0 B2 thga} Zho] eQ] gk sfof gitt,

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

BorderLayout HiZ] TR Elo|UE S - =10l
5o Bog 78 A5, 2} 13| shte)

HEHE E= AHOIHE wiARIt, dubE o=

2} F8lofl= JPanel ZH|o[H7} vl R| o] Ht West Center East

Fejo] UIE v=oldth o3 182 JFrame
7 72} JButton HEHES wix|gt Alojch,

South

BorderLayouts 7|22 02 AMg-5l= 1|0
£ JWindow, JFrame, JDialog 5°] It} BorderLayouto] 285 ZAgo]yol AEHEE uj
Ae ol theat o] ContentPanes 93l add () HlA=E ARg-sfof gt

jFrame.getContentPane().add(ZXHE, BorderLayout.CENTER);
jFrame.getContentPane().add(ZXHE, BorderlLayout.EAST);
jFrame.getContentPane().add(ZZHE, BorderLayout.WEST);
jFrame.getContentPane().add(ZZHE, BorderLayout.SOUTH);
jFrame.getContentPane().add(ZZHE, BorderLayout.NORTH);
A WA w7kl sixE HEUE MA7E @41, = v vhizfigtoll= of| Elof ui|E AIA]
A|A3l= BorderLayout —4 ARs7) o) whoF . oA L 2 Zoj|A] ALUES} HjH|ER] o
0] sl 34l AR Aol A S,

TG BE, E FEUES Hix|shaL, 5 A

oo WA e} Ao s

4
rlo

i AISHA] Rkt 1A 5

»> BorderLayoutExample.java

package sec04.exam01_borderlayout;

1

2

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

5 import javax.swing.JButton;
6 import javax.swing.JFrame;
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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

import javax.swing.JTextArea;
import javax.swing.JTextField;
import javax.swing.SwingUtilities;

public class BorderLayoutExample extends JFrame {
private JTextField txtNorth;
private JTextArea txtCenter;
private JButton btnSouth;

//oQl e HF

public BorderLayoutExample() {
this.setTitle("BorderLayoutExample");
this setSize(300, 200);
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

/155, Y, 50 FEHE 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& ZZUHE");
txtNorth.setBackground(Color.YELLOW);
}
return txtNorth;

//JTextArea 44
private JTextArea getTxtCenter() {
if (txtCenter == null) {
txtCenter = new JTextArea();
txtCenter.append("2% ZHZLHE\N");

txtCenter.append("S& ZELHEJ} QoL SZo0Z 5zh\n")
txtCenter.append("Al% HZLHAET} gloL| MESR &ZHn")

}
return txtCenter;
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nx
02

20 U F7ko] FE3HA shke] w57 o] ARgAte] ofs) Aelo]uie] Bwidno]

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

m
1=

//JButton A
private JButton getBtnSouth() {
if (btnSouth == null) {
btnSouth = new JButton();
btnSouth.setText("4% HZHE");
}
return btnSouth;

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

1

|£| BorderLayoutExample = B

[e=zz4E |

ZUATHE
=X ZEHEJI IOl E502 B

=5 T

MEZEZHAENRISL| MF2R 2E

W AEAE HlX) 91X} WAE 5 gl
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B BorderLayoutEzam (=] -1o] x|

ﬂ

Ln]

-m

_A._

i

-

|

FlowLayout®] 245 ZAg|o|yo] HEHES wjx|g mj= AXUER uj7fH42 ZH= add ()
HAES ARSI o & 9] JFrame] FlowLayout& ARSI HAEZUEE wjx|sichd, ok
I 22 add () AR HAEAES wjx|gict,

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

tha oAl= JFrame ] Wi 2] H2|AL2 FlowLayoute 2881l HE 7 7HE B[Rt 2],

il

»> FlowLayoutExample.java

package sec04.exam@2_flowlayout;

1

2

3 import java.awt.FlowLayout;

4 import javax.swing.JButton;

5 import javax.swing.JFrame;

6 import javax.swing.SwingUtilities;
7
8

public class FlowLayoutExample extends JFrame {

9 private JButton btnOk;

10 private JButton btnCancel;

1N

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 //FlowLayoute 2 HZAsID £ 74| HE =7t
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
41
42
43
44
45
46
47
48
49
50

nx
]
m
B

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

//Cancel HE 44
private JButton getBtnCancel() {
if(btnCancel == null) {
btnCancel = new JButton();
btnCancel .setText("%|4");
}
return btnCancel;

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

b

[ES] FIDwLayo_..[ o [ e

-

| Gl |

FlowLayouts 7|24 0 & ARgsh= ZH oY= JPanelo] Ut} JPanel JWindow,
JFrame, JDialog A ¥ shte] k9 A3 vhse= 2149 4 de|oluvrt ofd e, goly Lol A
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AEdEe] WS Slo) AMgElE Fa wx Avoluolc,

th8-2 JFrame g% JPanelS 71511, JPanel Wl JButton & 7HE vljx|3F Aol

=Ioix

JPanel

{

JPanel> HEHETL viZ1E 4= Q= of® Stojete HjA7F 7hssitt. AlA]o] JPanelol EHE
JPanelx HiA|8l= A= 7F55It), JPanel 744 © & FlowLayouts ARS-SFA|TE, 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|-&3lA 7 = EskA ¢l

IHEE
w}Zo]| ContentPane®] 0] JPanel®] add () HAEZ AXHEES 8| 2|5PH i},

FlowLayoutd Z#E$ jPanel .add(HZHE);
BorderLayout® Z<: jPanel.add(ZEUWE, BorderLayout.CENTER);

JPanel& AMESHA| 231 JFrame, JDialogolA H37E FE= HEHEES WX 4= 7] dizel

A9] B4H 0 & Jpanelo] ARSETE thE AlAl= JFramed] W&ol JPanelS vix|skaL &}l 9
H4 HES JPanel®] BiA|SIC}
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»> JPanelExample. java

1 package sec04.exam03_jpanel;

2

3 import java.awt.BorderLayout;

4 import java.awt.Color;

5 import javax.swing.JButton;

6 import javax.swing.JFrame;

7 import javax.swing.JPanel;

8 import javax.swing.SwingUtilities;

9

10 public class JPanelExample extends JFrame {

11 private JPanel panelSouth;

12 private JButton btnOk;

13 private JButton btnCancel;

14

15 /ol e M3

16 public JPanelExample() {

17 this.setTitle("JPanelExample");

18 this.setSize(250, 200);

19 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

20 L//gZo| JPanel 22t
21 ithis.getContentPane().add(getPanelSouth(), BorderLayout.SOUTH);
by) y
23

241 yaPanel MM
25 public JPanel getPanelSouth() {

26 if (panelSouth == null) {

27 panelSouth = new JPanel();

28 panelSouth.setBackground(Color WHITE);

29 panelSouth.add(getBtnOk());

30 panelSouth.add(getBtnCancel());

31 0 )

32 return panelSouth;

33 i)

a T
35 //0k HIE MM

36 public JButton getBtnOk() {

37 if (btnOk == null) {

38 btnOk = new JButton();
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|51

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

btnOk.setText("=2l");

}
return btnOk;

//Cancel HIE 44
public JButton getBtnCancel() {
if (btnCancel == null) {
btnCancel = new JButton();
btnCancel .setText("zA");
}
return btnCancel;

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

public void run() {

JPanelExample jFrame = new JPanelExample();

jFrame.setVisible(true);

s

| £/ JPanelExample

mﬁlg
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GridLayout (column)
GridLayout i 2] TR = Ao HE dfrova} & B FlowLayoutExampl =101 x|
column g L'"L/\-]E_] E-"o] EO]:__E q.i] X]_]_L
of sfLte] AEHES WA,

3+ do] = GridLayout 2SS o] YA
2] Wiz &2 AL, A A4 3 setRows (), setColumns () HIAER XA 4% Qi) o}
& SEL AR Wt o] 8 AAste] Gridlayourd A3 F JFrame)] WA 2R}
gl

ZF 313 #l(row) —— > [olio] [oI1] o121

]

[11[0] 1111 [1112]

fu

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

GridLayout #iZ] #2|A}=2 ARESl= go]|7t AEHEE vix = FlowLayoutd} vEzk
7HA 2 AEIER /iR ZhH=add () HIAES ARSIt

jFrame.getContentPane().add(HAZHE);

A2 E wliR] eAe A A 2 A A GEE iR EaL, Yo vpx|ek G7kx] w7 v
Y] A A AR ThA] A= el A,

go ot

»> 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 23

106  Appendix



12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
EY)
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);

for(int r = 0; r<2; r+) {
for(int c=0; c<3; c+) {

/IHE HIE dd
public JButton[][] getBtn() {
if(btn == null) {
btn = new JButton[2][3];
for(int r = 0; r<2; r+) {
for(int c=0; c3; c+) {
btn[r]lc] = new JButton();
btn[rllc].setText("["+r+"][" + c + "]");

}
return btn;

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

s
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| £ GridLayoutExample = B

[01[0] [01011 [01[2]

[11[0] (01 [11[2]

CardLayout

CardLayout W] Tl o] BelAm & 4 il ofel o) 7= T 7 3 Wlef st
7hog HojF o3k gt ofn) 7k=is Shte) JPanel2 T HL,

-loix]
CardLayout |<———
ZuHE
> | Card1 (JPanel)
> | Card2(JPanel)
HEHE HAEHE

CardLayouto] 2184 ol of 7I= shg 371 o= 7H=9] o5 JPanel& F71
= add () =5 ARSI 183l Card o] W82 JPanel Stoll vi2/5kH Foh,

jFrame.getContentPane().add("Card1", jPanell);
jFrame.getContentPane().add("Card2", jPanel2);
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CardLayout 4= Ay
&

firstContainer container) X Il HiX (S 7I=S 2O0|A| SiCh
last(Container container) OFX|2fol| HHiX (St 7}=5 HO|A| it
next(Container container) oIl 7t= CR20| HiX[et 7I=E HO|A| Sict
show(Container container, String name) AYE 0152 7I1=E Ho A Sich,

A= 0] 3 WA i 7i7ke] Containers CardLayout2 ARE-3H= AH0]H0]1L, show () HlAE
9] = ¥ u7igke B 7= o] 5olt}, the A= 3709 A2 FI=E JFrame®] F7181AL 12
7tA0 2 7IE 8 MAT| A Bojst,

» CardLayoutExample.java

12
13
14
15
16
17
18
19
20
21
22
23
24
25

package sec04.exam@5_cardlayout;

import java.awt.CardLayout;
import java.awt.Color;

import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.SwingUtilities;

public class CardlLayoutExample extends JFrame {
private JPanel redCard, greenCard, blueCard;

//oQl e M3

public CardLayoutExample() {
this.setTitle("CardLayoutExample");
this.setSize(250, 400);
this setResizable(false);
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

/iCardLayouto@ #Fetu Q| 7S 2ob
ivthis.getContentPane().setLayout(new CardLayout()); i
1thisAgetContentPane().add("RedCard", getRedCard());

ithis.getContentPane().add("GreenCard", getGreenCard());

ithis.getContentPane().add("BlueCard", getBlueCard());
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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| siEst= JPanel 44

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 44

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.invokeLater(new Runnable() {
55 public void run() {

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

58 /78 A E A

59 Thread thread = new Thread() {

60 @verride

61 public void run() {

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

64 11222 DAIFA|

65 Thread.sleep(1000);

Appendix



66 } catch (InterruptedException e) {

67 }

68 //0IMIE FOof Runnable 24| 7|

69 SwingUtilities.invokelLater(new Runnable() {

70 @verride

71 public void run() {

72 //CardLayoutS &0 Ct2 7t= BEO{Z7|

73 {Cardlayout cardlayout = |
' (CardLayout) jFrame.getContentPane().getlLayout();

74 cardLayout.next(jFrame.getContentPane()); |

75 y

76 b

77 }

78 }

79 I

80 //8te A E AR

81 thread.start();

82 }

83 108

84 }

85 }

a3 2t

(&) CardLayoutExample L[l [Z] CardLayoutExample IS =N ES)
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NullLayout

NullLayout Z#|o]q €] setLayout () Hla=o] 2] ]2} tial vi7igkE null2 743 2

jFrame.getContentPane().setLayout(null);

Aol ATUES AT 1) HEGS T 2o ohfeh, HE

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

x, y AR A wsle] ssEgrold), zglelule] &
2 Aol (0, 0)0la $20] x%, shte] yZol}, x|
Hhahe Aglolue] Ewnolx, yol Hehghe: Zeo]
vle] oleitolet, width WS AEUES] £

2311, height Wi7IZES AZUES] o]S Wit}

2 oAl= JButtong tha 183} 7ol v x|t}

»> NullLayoutExample.java

package sec04.exam0@6_nulllayout;

1
2
3 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 MY

11 public NulllayoutExample() {

12 this.setTitle("NullLayoutExample");

112 Appendix
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Rt o] A2 ofwel uiA| He|AE ARSSIA] Al MEgLo 2 HEHUES uixekE it

HEZ|A Ago]i]2] o ¢
2of vz AQIA] setBounds () MAER 34k A7gsljof gict,

[£] NullLayoutExample (o] .
Q 5 >X
(0,0) 100
A
50
(100, 50) 60
,,,,,,,, 70
y




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);

//MNulllayout M2t HE 7t
this.getContentPane().setlLayout(null);
this .getContentPane().add(getBtnOk());

/IHE 44
public JButton getBtnOk() {
if(btnOk == null) {
btnOk = new JButton();
btnOk.setText("&2l");
/HEO| g 2EZ Ft 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. WindowS A= 2A4H9] gl Agoly=
pack () o]2k= WAEE ARESIA WO HHES] 70 uHA| Heloj| o] 27|15 Aso= £

a4 gl

HEo|= PreferredSizeth= $40] l=d], olA2 HEHUES] 7|2 wiz] 27]& Wilch A
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glo]u 2] pack () WAE F SEEH Ut HEHES] getPreferredSize ()& &4 HEHE
o] 713 w2 2715 dohdl F, || ] 27]E AXlRI,

2H|o11 9] setSize () AlAEw A3 go]u] 9] Zat fz0]5 AASHAIRE pack () HlAEE Wi
HEUES] 7)o whe} Helo]|e] 27|17k ARt webA pack () MIAES S55k= ARE
ool FEHUESO] mF uix|7} i Aol ofof gt
ok A= JFrameell F 709 JButtons 718kl pack () HAEE 2E3ch JFrame®] 7]
+ I HEQ A7)0l Fdgt st5=A] Flrt,

»> 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 /ol e 4F

13 public PackExample() {

14 this.setTitle("FlowLayoutExample");

15 this setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
16

17 //FlowLayout22 HZESIL HE 7}

18 this.setlLayout(new FlowLayout());

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

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

22 //pack() ojlaE &&

23 ' this pack(); |

24 Y

25

26 //0k HIE MY

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("z|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 }

nx
0%
m
i)

05 O[HIE x|z2|

UL 2RI A0 ABAEL SH TS AFATE AGAT U] AEUES ARGl

(b o[l Even 7} HPAYSIaL, R TR o HIES A2|5l] flel SL=E A3Rith
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k= o[HIE A2 AR (oY, HEUE) QL o[HlE A2 A (F]Lttivener) S Feldh= ¢
ot 91218 AL, 51913 HA1oJ2k oI Lol oML} iyt 24 HelahA) ¢
AL oWl E axof| Z7hE B AT ofA| o]HIE AP E flYshs WAlolT

Oﬂ 0‘] A]_Q_X]_7], JButton(O] E ‘J_‘__ Zﬂiﬂ)% %aﬁ]—gﬂ Ql']/‘\:l ol];ﬁlEActl()nEvcm7]_ HE]—}\g—SI_:ﬂ_’

JButtonol] 7} ActionLister Z{A] (o]HIE H2] 24A]) 7} HA o|HIES A 2|3},

4

ol

CEE -oix
- = O %fa] 24
(ActionListener)
O[HIE AA ZHx|| @ OHIE ;
(JButton) e OIHIIE %] BlA=
AlSH
=20

actionPerformed(--) {

1. glEo ey © O[HIE 2|
2. A= UE Y,
3. MZ2 =R =27|

& ©
-
A

®

o

=

i

S

]

4

—

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

HEAEE shte] oHlERT 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} A oMlEL nfo AR 251U Enter 715 2] AMSSHE AEUE A &2 Wy,
IR o E= T O] HEo|u Ei= 3 EojlA] YR

HEAECA WYoke BE oHES Helalr] SahHi o MIEWR B2z} Z7bEofof G
JButtonlA] HAIEHE o olHIES} nke- oMIES FAlo] eS| s 94l elaviel
uR9 2 )7} B dasi,

SpaL, Ajel MAE) oMIE} ek Sielets B Hejd Bast ik Heish AL By
oMLEC At el AU S Svkste ek, the i Aol W AmAECIA WA 4 Gl
HhE Q) o=} ol HlE He| oS Held Holct,

116 Appendix



O[HIE AA 2 OHIE A 2101 g|AL]

JFrame WindowEvent =101 %] = 52 222 o WindowListener
JDialog WindowEvent =0l =5t SRS oy WindowListener
JTextField ActionEvent JIESHE ActionListener
JButton ActionEvent = ActionListener
JRadioButton ActionEvent Erpiegl] ActionListener
JCheckBox ActionEvent RS 0 ActionListener
JMenultem ActionEvent MERRIS ) ActionListener
JComboBox ActionEvent CIE =2 MERiS mf ActionListener

JList ListSelectionEvent CIE =2 MERIS ol ListSelectionListener

o HIE Atof ZAHE F75leH addXXXListener () HIAEE ARSI} XXXE olHlE™S]
4], dl& E°] WindowEvent, ActionEvent, ListSelectionEventZ & #|3}7] 3t g]AHE &
7Vt HlAE = TS gt

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

Al API =FHES HH HEUE A off oflEZo] WAs=A] & 4 i}, #

HAE B28 B addXXXListener () HAEES Wo] & 4= Qlth, o]AL g HEHEY}
XXXEventZ} 98 4= 9l 01 XXXListeners 533t 4= QlrH= o},

8] HEHUEEL java.awt.ComponentE A43=d], Component A e
addKeyListener ()2} addMouseListener () HAEE 7H]IL Qi) wheba| KeyEvent2t
MouseEvent”} BAE 4= 9111, o]5& A F5}7] 3l KeyListeneret Mouselisteners 5-5&t

= 9l

Listener2t Adapter

AEAE] 2lavs 27 PaiHe an Seag v sl gk, 2l 2eas 4
2

Sh WL 2l QlEjlo) 28 TSk Wit ofdE FUAS s el ik
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XXXListener (IE{HO|A)
o a

! implements

XXXAdapter (22{2)

implements extends

INCEONEEIESERS TIPS

2|AL SIEE0IAS TRt Wy
el QlEfsol g THsteR el Qleislolso] Helslo] gl oM Al WATE
Aol aiet,

& E°] WindowListenerdl= windowClosing () HIAEE Xgsto] 7712 HAET}F A9
Eo] Qlet, o] HIAEEL WindowEventZ} TS wf] ARgA12] g ¢jof| ule} Aoz Al
ok, Ae$ A 9= 9] (x) MES 51 windowClosing () WAE7F AgYEar, 24
3H() WES 228l windowlconified () MAE7} AEt), 97 (x) HEo|A WAsl=
WindowEvent?F A2]8}3l 4% windowClosing () 2 YHA] 6715 th33t Zo] e A4
Ofsfjof giet,

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

/IE71(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] Of”EIS *AéfE e

2 Q= oJHIE AP mlasvt A ofd 4= Q7] wikzel 2l QlEH|
olAE :r"?]i_'a}% HOH?:IJE-E]— & o agFolo}

& E°] WindowAdapter 25 443 49 windowClosing () HAERH A5 olshd H
o}, U] 67119] M= WindowAdapterol Al o] gl A= ofn] L& % o] §l7] wfiold,

class MyWindowListener extends WindowAdapter {
public void windowClosing(WindowEvent e) {

/1E7](x) HES SME © 22| gy 2T

21y QlEjHo] o] thg-tl= ol e STt B EAfch= 21 oftth, 22t QlEH|o]2of 27
ole] oJflE Ae] wjatrt AHolEe] Q& Apolvt ofHE STt AlFEHh ActionEvent
£ #2)3}= ActionListenerd 4% actionPerformed () HlAE g 7juk A oj=]o] Q)7 ufj 2o
ActionAdapter= A=A g=th. thd &= g2y QEH|0] A8} tfgE = offE S5 U
el Zlolct,

2|AL QIE{H0]A OfRiE|

java.awt.event WindowListener java.awt.event WindowAdapter
java.awt.eventMouselistener java.awt.event. MouseAdapter
java.awt.event.Keylistener java.awt.event.KeyAdapter
java.awt.event ActionListener U=
javax.swing.event.ListSelectionListener A=

T2 A= JFrame ] Al TAES] @7] (%) BEL} sl 9= btnClose HE 5 Vs &
gohH =2 o] ZREEE S} A= FAEO 2] MES WindowAdapterS, btnClose

L ActionListenerE o834 glay SHAE A5
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» ClosableExample1. java

package sec05.exam@1_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
(]
ny
B

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

ClosableExamplel jFrame = new ClosableExamplel();

jFrame .setVisible(true);

b

/MindowAdapter S2iAS A43HAM WindowListener ZaiA 2ty
‘class MyWindowAdapter extends WindowAdapter {

‘ @0verride

public void windowClosing(WindowEvent e) {

System.exit(0);

//ActionListenerE THHA Actionlistener 32~ 2o
irclass MyActionListener implements ActionListener {
‘ @0verride 1
public void actionPerformed(ActionEvent e) {

System.exit(0);

| CloseExample = B

Anonymous Listener

oHIEZ

2ake o] Eulsick, e 22y
SATACR, o) A g oMIES Hesit,

A AAE
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» ClosableExample2. java

package sec05.exam@1_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% WindowListener 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 Yy
31

32 private JButton getBtnClose() {

33 if(btnClose == null) {

34 btnClose = new JButton();

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

36

37 //2QY ActionlListener ZHx| 27}
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38 ! btnClose.addActionListener(new ActionListener() { |

39 i  @Override

40 public void actionPerformed(ActionEvent e) {

41 System.exit(0);

42 oy

43 b

44 Yy
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 }

54 105

55 }

56 }

nx
0
Y
1=}

| £ CloseExample == éj

BIOF B2 7o) HEUECH BUG HAUE A o MES Hefsth Arkd elavg Be
2 Aedaie}, o 9ol elaviold ofH AEUEAY o s} HAElEA) HER s}

o2 A= F 719 JButtonof|A A= ActionEventE 3] ActionListener &1 A4
WS Hoje), ofd HiUE A ActionEventZ} BHAYEQI=A] FHE517] 218l

ActionEvent9] getSource () HAEE 0|83},
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» ActionListenerExample.java

1 package sec05.exam@2_actionlistener;

2

3 import java.awt.FlowlLayout;

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.SwingUtilities;

9

10 public class ActionListenerExample extends JFrame {

11 private JButton btnOk;

12 private JButton btnCancel;

13

14 /ol e dF

15 public ActionListenerExample() {

16 this.setTitle("ActionListenerExample");

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 EfRe| TE Mol U ol = 27|35}

26 | private ActionlListener actionlListener = new ActionListener() { |
27 | eOverride :
28 public void actionPerformed(ActionEvent e) {

29 //ActionEvent7t st AXHE 2

30 if(e.getSource() == btn0Ok) {

31 System.out.println("&fol HES Z2ELICL");

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

33 System.out .println("%l4 HES Z2giSLCt");

34 }

35 }

36 hs
Sy
38 //0k HIE MY
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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 HE 44

50 private JButton getBtnCancel() {

51 if(btnCancel == null) {

52 btnCancel = new JButton();

53 btnCancel .setText("z4A");

54 //actionlListener ZE Ci¢

55 : addActionListener(actionlLi

56 }

57 return btnCancel;

58 }

59

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

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

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

65 }

66 s

67 }

68

Bl Consale 52

ActionListenerExample [lava A;:[Iél ActionListenerExamEli. EIEIQ

S0l HES ARSI

== s UOh

#Ha
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EE
rlm

HE AZHEL AbstractButtong AEHES- 519] AL Wk} HE AZHE = JButton,
JToggleButton, JRadioButton, JCheckBox7} Ql=t], 5 AREA7} ule-A R Selo] AR
o 4 QU Hof ek, he-e WME AXUE] 41 BAE Hojzeh

AbstractButton
JButton JToggleButton
JCheckBox JRadioButton
HE AXHUEE oA g 5P 25 ActionEventZ} &8} 184 addActionListener ()

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

JButton

JButton oJu|A|Q} BIAE R LAE Jubx o]l HES tE u ARSI} JButton?] setText ()

waml WES] BAES HekT, setlcon () HlAS HES] ofu] g AT

JButton jButton = new JButton();
jButton.setText("A2A");
jButton.setIcon( new Imagelcon( getClass().getResource("new.gif") );

Che oAl= EjAE, ojulx|, BlAEro|n|z] MES ATt 29| olE A= wtd G7] of
SIS HofFes Jint, o] HisMIAE E8sle W2 1380A et
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»> JButtonExample.java

0 N o U W=

package sec06.exam01_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("AEA");
btn1.addActionListener(new ActionListener() {

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

jFileChooser.showOpenDialog(JButtonExample.this);

return btni;
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40

41 //0t0| 22t Qe HE M4

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 ActionListener() { |
47 public void actionPerformed(ActionEvent e) {

48 JFileChooser jFileChooser = new JFileChooser();

49 jFileChooser.showOpenDialog(JButtonExample.this);

50 )

51 1

52 y
53 return btn2;

54 }

55

56 //0t0| 21t 2Pt = 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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m
i)

L EEN—— =
@ 1 [y Documents I+] (=[] =] E8lE
O My Mussic
My Pictunos
{9 Snagi Catalog
CWoES e D

B JButtonEzample (=] Sy -
g ER: [RENR =

B H PEEN ‘ o
JToggleButton

JToggleButton A8 Aol 18] o2 7 7HA JEE 7HA= HEelth A S
ANE

JButton} §AFA ElAES} o]u|x| S A 4 9k,

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

JToggleButton> AR Ae}E 7HA]= BE0]7] "hitel ActionListener®th= Thea}l 2+
o] ItemListener2 OJHIES A2|sl= Zo] £t} ItemEvent®] getStateChange () HAEE

JToggleButton®] AR %]}E ¢ ItemEvent, SELECTED ARk 2Elgict,

jToggleButton.addItemListener(new ItemListener() {
@verride
public void itemStateChanged(ItemEvent e) {
if(e.getStateChange() == ItemEvent.SELECTED) {
JIAEREL Al
} else {
/1HAIE AEY
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JToggleButton2 ©=0 2% AR 7F53kA]RE JToggleButton T 7HE ButtonGroup®ll 23}
AI7IH = HES vietAd o & et = qltk, ButtonGroup WHolA= shbe] HERto] el
FHE EAE 4= 7] wizolck,

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

the lAll= [On] [Off] B2 v, Hijeba o2 Adefel o= Q)= [Start]@} [Stop] HES A dRi.
712}l [Start]9} [Stop] g SR8k HIAA] to]d2T1E Hojer), tho]d2 o] High g
< 137804 ApA|3] Ayt

»> 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.ItemListener;

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

//oQl el 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|527"));
pSecond.add(getTbStart());
pSecond.add(getTbStop());

//HHEFX MEHS 2lst ButtonGroup M4 2 EZ HE %7t
' ButtonGroup buttonGroup = new ButtonGroup(); |
buttonGroup.add(getTbStart()); |
buttonGroup.add(getTbStop());

return pSecond;

//0n/0ff E2 HE MY

public JToggleButton getThOnOff() {
if(tbOn0Off == null) {
(tbonOff = new JToggleButton(); |
| tbOn0ff setText("0n");
§tbOnOff.addItemListener(new ItemListener() {

@dverride
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64 i public void itemStateChanged(ItemEvent e) {

65 if(e.getStateChange() == ItemEvent.SELECTED) {

66 getThOn0Ff().setText ("0Ff"); |

67 L} else {

68 getTbOnOff().setText("On");

69 )

70 )

71 110

72 y

73 return tbOnOff;

74 }

75

76 //Start E= HE 44

77 public JToggleButton getThStart() {

78 if(tbStart == null) {

79 'tbStart = new JToggleButton();
80 tbStart.setText("Start");

81 %tbStart.setIcon(new ImageIcon(getClass().getResource("start.gif")));
82 %tbStart.addActionListener(new ActionListener() {

83 public void actionPerformed(ActionEvent e) { ;
84 JOptionPane.showMessageDialog(JToggleButtonExample.this, "Start");
85 L) 3
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 ImageIcon(getClass().getResource("stop.gif")));

97 %tbStop.addActionListener(new ActionListener() {

98 public void actionPerformed(ActionEvent e) {

99 JOptionPane.showlMessageDialog(JToggleButtonExample.this, "Stop");
100 3

101 )

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 }
A At
B JToggle ]
¥ 3
] Start

st= Nse?

| | Start || W Stop | kol

JRadioButton
JRadioButton2 JToggleButton®] 319 SAZ, 5 B9 A8} gAES 37 Bojg=
HEo|t}, JRadioButtona §U3e ButtonGroup®l| ZgE|o] $F ¥ojl 3l1t2] JRadioButtonRt

A AejE 1L, T A BAet oA & 5 sfuke A 4 g,
JRadioButton jRadioButton1 = new JRadioButton();

jRadioButton1.setText("€zt");

JRadioButton jRadioButton2 = new JRadioButton();
jRadioButton2.setText("0{zt");

ButtonGroup buttonGroup = new ButtonGroup();

buttonGroup.add(jRadioButton1);
buttonGroup.add(jRadioButton2);
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JRadioButton< nR-A2 ZEFE ) ActionEventZF BAYSIEZ ActionListener2 o[HIEE
A2t 4= Qlek, v A= F 719 JRadioButton %9l SIS AedalH JLabel 2] o]u] A7} H

AvEs stk

»> JRadioButtonExample.java

package sec06.exam03_jradiobutton;

1

2

3 import java.awt.BorderLayout;

4 import java.awt.GridLayout;

5 import java.awt.event.ActionEvent;
6 import java.awt.event.ActionlListener;
7 import javax.swing.ButtonGroup;

8 import javax.swing.ImageIcon;

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 1lblPicture;

20

21 /ol 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());

//HHEFE MEHS QI3 ButtonGroupd| T 7§9| 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) { ‘
getLblPicture().setIcon(new Imagelcon(getClass().getResource

("Bird.gif"))); ‘

return rbBird;

//JRadioButton 44

public JRadioButton getRbCat() {
if (rbCat == null) {
'rbCat = new JRadioButton(); |
rbCat.setText("Cat");
irbCat.addActionListener(new ActionListener() {

‘ public void actionPerformed(ActionEvent e) { :
getLblPicture().setIcon(new Imagelcon(getClass().getResource

("Cat.gif"));
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72

}

73 return rbCat;
74 }
75
76 //0[0|Z|E E0{ZE Jlabel M4
77 public JLabel getLblPicture() {
78 if (IblPicture == null) {
79 1blPicture = new JLabel();
80 1b1lPicture.setIcon(new Imagelcon(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 1z
92 }
93
s 2
| £ JRadio._.
i® [Bird
) Cat
JCheckBox

JCheckBoxt: AZHG] A|zupact BlAES P HolFe HEUEOL,
JToggleButton& A43he] =9k QA=) = 714 Aehg 2=tk JRadioButtont 3ol
ARA O Mea 5 ok Alole), the L 70k 578 A8 HeE 5 Q=S S,
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JCheckBox jCheckBox1 = new JCheckBox();
jCheckBox1.setText("&3");

JCheckBox jCheckBox2 = new JCheckBox();
jCheckBox2.setText("s+");

JCheckBox® up-A=2 ZH3S o] ActionEvent”’} YAYSHEE ActionListener® oJHIEES |
& 4= 9lrt. JCheckBox7t AR E|=A] ERIgk= W2 isSelected () WAE9] 2[Elghe 8

Qe Ert truert 2= Algjo] H Hojt},

k2 A= JCheckBox A3 Afefjoll whet JLabel 2] o|0|X|E HF st

»> JCheckBoxExample. java

package sec06.exam04_jcheckbox;

1

2

3 import java.awt.BorderlLayout;

4 import java.awt.GridlLayout;

5 import java.awt.event.ActionEvent;
6 import java.awt.event.ActionListener;
7 import javax.swing.Imagelcon;

8 import javax.swing.JCheckBox;

9 import javax.swing.JFrame;

10 import javax.swing.JLabel;

1 import javax.swing.JPanel;

12 import javax.swing.SwingUtilities;

13

14 public class JCheckBoxExample extends JFrame {

15 private JPanel plWest;

16 private JCheckBox cbGlasses;

17 private JCheckBox cbHair;

18 private JlLabel 1blPicture;

19

20 /o)l e M3

21 public JCheckBoxExample() {

22 this setTitle("JCheckBoxExample");

23 this . setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
24 this.getContentPane().add(getPWest(), BorderLayout.WEST);

02-Java Ul — Swing 137



25 this.getContentPane().add(getLblPicture(), BorderLayout.CENTER);

26 this.pack();

27 }

28

29 /IMZO| 22+8 JPanel M4

30 public JPanel getPWest() {

31 if (pWest == null) {

32 pWest = new JPanel(new GridlLayout(2, 1));

B8 // JCheckBox 7t

34  pllest.add(getChGlasses(); |
35 ' pWlest.add(getCbHair()); i
36 Yy
37 return pWest;

38 }

39

40 //JCheckBox 44

41 public JCheckBox getCbGlasses() {

42 if (cbGlasses == null) {

43 | cbGlasses = new JCheckBox(); |
44 cbGlasses.setText("Glasses"); :
45 ichlasses.addActionListener(actionListener);
46 Yy
47 return chGlasses;

48 }

49

50 //3CheckBox 444

51 public JCheckBox getCbHair() {

52 if (cbHair == null) {

53 'cbHair = new JCheckBox(); |
54 cbHair.setText("Hair");

55 cbHair.addActionListener(actionlListener);

56 Yy
57 return cbHair;

58 }

59

60 //0|0|12|& 2O0iE JlLabel A4

61 public JLabel getLblPicture() {

62 if (IblPicture == null) {

63 1blPicture = new JLabel();

64 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 ActionListener() {
@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")));

}
1

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

s
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07 HIAE HuUE

HIAE HAZUEE GAES UEAY HHT 4 Sl AXYEES W3t} g9AE HIHE =
JLabel, JTextField, JPasswordField, JTextArea, JEditorPane, JTextPane 5°] It} ©] &
oA JLabelWr HIAES HYS 4= ¢l31, Ywz|= HAES HAT 4= Qlrt #HYY 7}s3 HAE

HEAE= B JTextComponents ARt} 2 3 E 0] E41of| BhA| A = i},

JTextComponent
JTextField JTextArea JEditorPane
JPasswordField JTextPane
BEEAE BEEAE AEfIEIAE
(8t = ®=z) (0f2f & mE) (o & mE)

JTextField®} JPasswordField+= T iRl IAES HY S 4= 911, JTextArea, JEditorPane,

JTextPane> HE| 2ol AR A 3h},

JLabel

JLabel> H3 4 %i% o =9 Thet g AERL 2Rl ou|A| S Kol HEHUEO|H, JLabel

JLabel jLabel = new JLabel();
jLabel .setText("HIAE™");
jLabel .setIcon(new Imagelcon( getClass().getResource("O|0|R|TtY"));

@AES} ofu]A|9] WX uummenizh 9 posion 123 ZAwrO R 2T 4 Ik, FEL
Jlabel 7] W-ES] 9145 eJojsta, X ofnl el BxE Aole] Arjaiel 971E olulat

o}, Jel3 7 e} ofu|xe) 2ol
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//JLabel FAo|Mel LHBS(HAE+0|O|Z])Q| 2|
setHorizontalAlignment( JLabel .LEFT | JLabel.CENTER | JLabel .RIGHT );
setVerticalAlignment( JLabel . TOP | JLabel.CENTER | JLabel.BOTTOM );

//RIAER}L O|0[R|9] ATl (%]
setHorizontalTextPosition( JLabel .LEFT | JLabel.CENTER | JLabel RIGHT );
setVerticalTextPosition( JLabel . TOP | JLabel.CENTER | JLabel .BOTTOM );

/[HIAERL 0|0|Z] Atole] 7+

setIconTextGap( iconTextGap );

JLabel®] AARL 715A 02 §l7] tjEo] A o] Bmoke 3 AThY setBorder () HAEE

ARG % ik,

lo

setBorder(Border border);

m7i5k2 Border QIEH|o] A & A1, Border 78 E#2= javax.swing border 27]4]
off 3] Sl oS S0l 2= B B AAIS ARGl AvpH thEat 2] EtchedBorder
S A7k e,

setBorder(new EtchedBorder());

JLabel® vFAE ST 4 ¢, 7 HER BYT S ¢7] o), SHG oIET} A

[SIASS
1o

»> JLabelExample.java

package sec07.exam01_jlabel;

import java.awt.GridLayout;
import javax.swing.Imagelcon;
import javax.swing.JFrame;
import javax.swing.JLabel;

S Ul WwWN -
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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

import javax.swing.SwingUtilities;
import javax.swing.border.EtchedBorder;

public class JLabelExample extends JFrame {
private JlLabel jlLabell, jLabel2, jlLabel3, jlLabel4;

/702l e 4F

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(getJLabel2()
this.getContentPane().add(getdLabel3()
this.getContentPane().add(getJLabel4()
this.setSize(200, 300);

’
’

( 0)
( 0)
( ¥
( 0

’

//ILabel MAM: BHIAE 2= Z& EtchedBorder &
public JLabel getdLabel1() {
if (jLabell == null) {
jLabel1l = new JLabel();
jLabel1 .setText("JLabell");
jlLabel1 .setHorizontalAlignment(JLabel .LEFT);
jLabel1 .setBorder(new EtchedBorder());
}
return jlLabel1;

//JLabel MA: o|ojz] 27t, WEE Y ¥
public JLabel getJLabel2() {
if (jlLabel2 == null) {
jlLabel2 = new JLabel();
jlLabel2 setText("JLabel2");
jLabel2.setIcon(new Imagelcon(getClass().getResource("user.gif")));
jLabel2 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 444: 0|0|z| X0 HAEY} 2= 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 jlLabel3;

//JLabel 44: o|0jz|et HIAE Ato|9] ZHA A
public JLabel getllLabel4() {
if (jLabel4 == null) {
jlLabel4 = new JLabel();
jlLabel4 setText("JLabeld");
jLabel4 . setIcon(new ImageIcon(getClass().getResource('user.gif")));
jlLabel4 setHorizontalAlignment(JLabel .CENTER);
jlLabel4 setIconTextGap(20);
jLabel4 setBorder(new EtchedBorder());
}
return jlLabeld;

ox

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

s
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[
my
1)

(&) Labelexa. o B S

JLabel1

2 JLabel2

JLabel3 8

8  JLabel

JTextField?l JPasswordField

JTeXtF1eld9}JPasswordFleld“ o 2Zele) BIAE Qg Al gtk HEHES|H, Ao

JPasswordField = AFAH] QJ2S 12 Algto] & 4+ §LES 1lchs Aol

JTextField jTextField = new JTextField();
JPasswordField jPasswordField = new JPasswordField();

AREAZE QI3 HAEL JTextFieldd 3% getText() WAEZR, JPasswordFieldd 7
Qo= getPassword () HAER A& 4 9t} getText ()= String EFJOZ 2|elshA|qt
getPassword ()+= char[ ] |€2 2|85} 22 String EFQJ0.2 WSt L g7} Qi

String inputData = jTextField.getText();
String inputData = new String( jPasswordField.getPassword() );

JTextField®} JPasswordField® T 714] 2 o[HIEZ} dh¥sic), 7|RER BEX1E S u)

ot KeyEvent7} A5}, 72 9l2lal ActionEvent7} BHSIT} AREA7 olElshe

Ak A2 vi-g-o] QIthH KeyEventE A2jsh= Zlo] F11, 715 F=27] 7]
= A AR A2stEH ActionEventE A|sh= Ao Ftt,

d
—

%N
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KeyEvent& Aglal7] $J3l KeyListener Z4AE 550k 2=+ 23t 2t} Keylistener?)
keyPressed () MlAEx= 7|HEE =5 wjnic} AsyEct

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 () WAE= 48H 7|4 gElstal, getKeyCode () HAE= 7]
F=E PERit), 7|3 5% KeyEvent 282:9] Az AAE o] Q7] wize] 7] =04 ofd 7]
7F A= A=A Selskd et vlashd H, oS Sof v (F1, (F2), (3] 717k A=Y
=4 Felgt

eyEvent VK_F1) { -}

eyEvent VK_F2) { -}
eyEvent VK_F3) { -}

if(e.getKeyCode(
if(e.getKeyCode(
if(e.getKeyCode(

- - <
I
I

X X X

QYR 717k AR 715 W9lol 5he A HARE S itk el S Sol Tl e ey
17 Belshs 2ol

if( (e.getKeyCode() >= KeyEvent.VK_A) && (e.getKeyCode() <= KeyEvent.VK_Z) ) { -}

Tk oAl ofele] 12 Ujgo] etbiol) HASL, (Enter) 718 2 U HAYES Hof
2o}

» JTextFieldJPasswordFieldExample.java

1 package sec07.exam@2_jtextfield_jpasswordfield;

3 import java.awt.GridLayout;
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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 GridLayout(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 A4
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, "Telio| OfLZR");
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ny
|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, "®245 TjAQE:
password);
59 }
60 b
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 }
72 108
73 }
74 }
HAA x|

I [ 5] @ 2Hm0] OLLIZ R

OHOICI a1

ztol
mA9E
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JTextArea

JTextArea= HE| 219 BIAES HYT 4= Sl HEHUEC|, JTextArear AA|H o8 A5

8 AT ko B R JScrollPaned] 71l ARSETE

JTextArea jTextArea = new JTextArea();
JScrollPane jScrollPane = new JScrollPane( jTextArea );

JTextaread|d 7| RER BAES B H 9ol Aago] tlet S2jolAlg, T2 o3|
B 4 9ol 2aZo| ujeh g0l gt ol W] thg MES FlshA Aa%e| AFOR
Ul A &2jolA) ek

o

jTextArea.setCaretPosition( jTextArea.getText().length() );

e Al ABE Tl ARt We-& H53shd JTextAreadl E251=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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20
21
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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

private JButton btnSend;

//0iQl 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 444
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 BorderLayout());
pSouth.add(getTxtInput(), BorderLayout.CENTER);
pSouth.add(getBtnSend(), BorderlLayout.EAST);
}
return pSouth;

//ITextField AdA
public JTextField getTxtInput() {
if (txtInput == null) {
txtInput = new JTextField();
}
return txtInput;
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57 //JButton M

58 public JButton getBtnSend() {
59 if (btnSend == null) {
60 btnSend = new JButton();
61 btnSend.setText("#4&");
62 btnSend.addActionListener(new ActionListener() {
63 public void actionPerformed(ActionEvent e) {
64 getTxtDisplay().append(getTxtInput().getText() + "\n");
65 getTxtInput().setText("");
66 }
67 b
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 2t
| £ ITextAreaExample =8 %

A3IE0 M HT ETHA] YHTLICH
A |

mo o m
[
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JEditorPane

JEditorPane TRt BRI O] w4 E HojFAU HRlo] 7hast e 2jle] §AE HxdEo|r)
7|EA 0 & the YIAE (text/plain), HTML (text/html) EFJ2] EAE 2|3} ofe F==
JEditorPane ©& HTML 3} o] &5 B HhiS HojZr)

JEditorPane jEditorPane = new JEditorPane();
try {

jEditorPane.setPage(HTMLIIIURL);
} catch(Exception e) {}
jEditorPane.setEditable(false);

HTML A& #AIZ Z-9-oll= setEditable (false ) & &84 HYT 4= Yl okaL, ARSA}
BAE ST 749 HyperlinkListeners thaa} 70| 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) {}
}

HyperlinkEvent WF-A8 @3 Y2 7FEAZES 7499 (3 w2 o g2 7RA7EE 749, 18
35 S ¢ B At 284 HyperlinkEvent?] getEventType () HAEE ofEl
o] EZ} BRI LFES 5= HyperlinkEvent, EventType & 2] A<-S 2|&l3ic}

K
]

oA g 97 HAZES Aol ENTEREDES 28lslal, nfeAsS 8o upgo s 7hxzk
= 7d%ol= EXITEDE g€ttt 181 35 93 %9-ol= ACTIVATEDE &gttt
ENTERED®} EXITED Y 7-9-olli= B9 AZE LS A 2fshH 1L, ACTIVATED= A4
2 P35 ZAE oot HoFEs Ae|shd ok

02-Java Ul — Swing 151



ACTIVATED7} 2]815] 21 w] HyperlinkEvent2] getURL ()& &3 3% 49 URLS
AL 4= e} 2ElE URLS JEditorPane?] setPage () HAE2] nj7fH4=2 2 JEditorPane
B FAE FAG

Mo

ol4]E A2 JEditorPane> HTML 3.2 Bj717F A|¥8}al, HTML 4.0¢]4, XHTML, HTML5=
At e,

»> 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 /ol 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 44

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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52

| £ JEditorPaneExample

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);

s

===

| £:| JEditorPaneExample

[E=8 B =3

é §’“ This is an uneditable JEditorPane, which was

inittalized 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

[»

Import Java.awt,+:
inport java.awt.event.+:
inport javax.swing.*:
import javax, swing event

=

public class JEditorPaneExanple extends JFrame {

private JEditorPane iEditorPane:

u e 1

[4]

4]
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08 2|AE HEUHE

YAE FZYEL B8 Zoli] RS MG 5 Ut AZUES Witk elAE PEUE:

} 1

JList, JComboBox7} 3t JListi= S=ollA it o] =2 Alefd 4= 3l

L HES ZYHS uf B2o| Ho|x, 11 F SRS Alee 4= Qi)

, JComboBox

JList
JListis B2 st o)ipe] A Alie 4 gl ABdEolT) JListe] F2L Theat o) )
gz FAL,

String[] stringltems = { "one", "two", "tree", "four" };
JList jList = new JList(stringItems);

th&k 2o Vector A2 & 4= Qlch,

Vector items = new Vector();
items.add("one");

items.add("two");
items.add("tree");
items.add("four");

JList jList = new JList( items );

JList®] 71249] 9% AEEL JLabel TAE0] 7] uhgo] BIAE ofelo|z ojux] 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= 2508 A5E vyt AAE R 9o B & JScrollPaned]| S7FalA] AREEF 4= Qlt

JScrollPane jScrollPane = new JScrollPane( jList );
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/\]-9—2}7HL19t—4 329 el ListSelectionEventZ} ©A¥5H7| wjof ListSelectionListener
551 oMIES A 4= QY

jlList.addListSelectionListener(new ListSelectionlListener() {
public void valueChanged(ListSelectionEvent e) {
if(e.getValueIsAdjusting() == false) {
//OHIE H2| RE

JList= Ale] o] AT ListSelectionEventS T ¥ 2HiA7IT) o] AL 435t 9
3 ListSelectionEvent= getValuelsAdjusting () WAEES AF3kaL ek A HA| oHlE
7 SIS i false S 2l€lstal, & WA o[HIEZ} ¢dojo] MAYSHA trues 2ERIT) wbA
getValuelsAdjusting () 7} false S Hkekah wjut o|HIE 2] Z=2 A= sjjof 3},

JListollA] A8l -5 dohfl= WS & 7FA]7} Qlth. getSelectedIndex () HlAEL= A8
FEO] eI~ FHslal, getSelectedValue ()= AElE F=2] gro] 2ldHc), o AEI} o]
HE Z2] A 23R 5 wekshar A8l Fot

/I4E4E S=0| QlalA 7|
int selectedIndex = jList.getSelectedIndex();
int[] selectedIndices = jList.getSelectedIndices();

/I4E4E S=0| BIAE 7|
String selectedItem = (String) jlList.getSelectedValue();
String[] selectedItems = (String[]) jList.getSelectedValues();

/1Bl &=0| 0|0|Z| Y|
Imagelcon selectedItem = (Imagelcon) jList.getSelectedValue();
Imagelcon[] selectedItem = (Imagelcon[]) jlList.getSelectedValue();

wleF (shift) HE= (o) 718 ol §al4 % 7Y ol4e] 45 Aesickel Aleigl o] olulieh gk
2 Wi eleishe HlAsE ARgahY Hch

the oAls 25 F501A 55 Adshd s 552 on|AE 28500 HoiEr
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» JListExample. java

package sec08.exam01_jlist;

import java.awt.BorderLayout;

import java.awt.Color;

import java.awt.GridLayout;

import java.util.Vector;

import javax.swing.Imagelcon;

import javax.swing.JFrame;

9 import javax.swing.JlLabel;

10 import javax.swing.JList;

11 import javax.swing.JPanel;

12 import javax.swing.JScrollPane;

13 import javax.swing.SwingUtilities;

14 import javax.swing.event.ListSelectionEvent;
15 import javax.swing.event.ListSelectionlListener;

0 N o U B W N -

17 public class JListExample extends JFrame {

18 private JPanel plWest;

19 private JList listString;

20 private JList listImage;

21 private JlLabel jlLabel;

22

23 /ol e d3

24 public JListExample() {

25 this setTitle("JListExample");

26 this. setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
27 this setSize(250, 200);

28 this.getContentPane().setBackground(Color .WHITE);

29 this.getContentPane().add(getPWest(), BorderLayout.WEST);
30 this.getContentPane().add(getJLabel(), BorderLayout.CENTER);
31 }

32

33 //ZE 52 JPanel 44

34 public JPanel getPWest() {

35 if (pWest == null) {

36 pWest = new JPanel();

37 pWest.setlLayout(new GridLayout(2, 1));

38 pWest.add(new JScrollPane(getListString()));
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42
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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

pWest.add(new JScrollPane(getListImage()));

}
return pWest;

/FIAE BE2g Zh= Jlist ¥4
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;

/0|02 S8 Z& Jlist M4
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);

ilistlmage = 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 e
85 return listImage;

86 }

87

88 //AEE S=0] 0|02|& EOiFE Jlabel M4

89 public JLabel getJLabel() {

90 if (jLabel == null) {

91 jLabel = new JLabel();

92 jLabel .setHorizontalAlignment(JLabel .CENTER);
93 }

94 return jlLabel;

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 53

104 }

105 }

=
0%
m
B

B JListExample_ RETEY
Cantaloupe =]
Grapefruit
rapes

Kiwi
Peach
pineapple

».

MO

158  Appendix



JComboBox

JComboBox+= HES 26 gF5o] YRl 71 F shtE AEd 4= glrh JComboBox 9]

o themt Zol Wiz FA

String[] items = { "one", "two", "tree", "four" }
JComboBox jComboBox = new JComboBox( items );

TR} 0] Vector A2 & 4= .

Vector items = new Vector();

items.add("one");

items.add("two");

items.add("tree");

items.add("four");

JComboBox jComboBox = new JComboBox( items );

JComboBox 9] 52 EIAEQ} o|u|z] B 7hEsitt, o|u]X] 52 Imagelcon HAIE vl

f

o
rCI
w4
e
i,
ful

= Vector I

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 ()= A M50 g 2|&lgicth,

filo
o
i)

/18E B89 QA i)

int selectedIndex = jComboBox.getSelectedIndex();

/IS 20| MAE o)

String selectedItem = (String) jComboBox.getSelectedValue();

/14eEl g0l ojo|z] 27|

Imagelcon selectedItem = (Imagelcon) jComboBox.getSelectedItem();
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o2 A= Al JComboBoxOlA 35S AEiehd, 3l o]u]|A| & ofefjo]] Hojsct,

»> 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;

11 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 jlLabel;

20

21 /el e 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 ¥4

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
68
69
70
71
72
73
74
75
76

}
return pNorth;

/IHAE FE& Zh= JComboBox 444
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" L

comboString.addActionListener(new ActionlListener() {

public void actionPerformed(ActionEvent e) {

int selectedIndex = comboString.getSelectedIndex();

Imagelcon image = new Imagelcon(

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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i

77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

b

b
}
return combolmage;

/IHEE S=0] 0|0j2|E EoiFE= Jlabel M4
public JLabel getJLabel() {
if (jLabel == null) {
jlLabel = new JLabel();
jlLabel .setHorizontalAlignment(JLabel.CENTER);
}
return jlabel;

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

b

B JComboBoxExample =1k

“-

& .
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09 H|o|Z H=HE
JTable €] F419| Holels EAlska AYY 4 9l FEUEOIT, [Table THE HEY

Eof| ulsfA] tha Rt 22 o] oA STt

B .JTableExampled _|O] =
Zyse —>_ o ] N

Bz 29 L] -
g(row) —>[3tHHE 23 [v]

FIHCH 26 = =

e 7 B =

sAE T = =

T

H(cell)  Z=l(column)

Eﬂo]’g“_ éf—éu)lumn# oﬂrowi .‘?./\‘]E]O—] :ﬂ_, 7&%‘]3’4‘ 'E%]O] E"L}J‘E‘ —T'/;—O] /\élccllo]r;]- /HE]\?_ /‘\_:,]_X'“ E”O]
B EAJEl Folth Shte] ARl TASKe AEE FAT Hol B9 ZhHof Fick, 919 |
Aele] dolelt B BAE, o] Aele] HolEs BE SA2 Tl It A

7V TTable 215 ¥H57] SaAl A 29 o85S Egska ol 1349 Sting ¥ A1)
dlo]ejel 2249 Object ¥12S AAsjof e}, 1e)3 o}5-& JTable A4A1S 523 v 7l 7k
o= YAz,

String[] columnNames = { "O|&", "L}0|" };
Object[][] rowData = {
{ "&a", 25 1,
{ "stdE", 23 },
{ "st&iCt", 26 }
}%
JTable jTable = new JTable(rowData, columnNames);

221 Object HlES AT o F=2]3F 2 4o
EfQlojofof gltt ¢Fe] I=E B o]F A9 glolE= BN String A, Yol B Integer
A 30k,

1o
o
2
lo

glv‘

©
ik
ot
filo

R

oL

_?L

rir
>~

1o

v}

E

_F
O
s

_{

iy

rlo
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7 A o] & wAstar Ao Foizl HE o] 39 agsk= TableColumns getColumn ()

HA=2 A3, TableColumn®] setPreferredWidth () HAER Z& HASHH FHc},

TableColumn tableColumn = jTable.getColumn("Z& 0|&");
tableColumn. setPreferredWidth(ZZ0l|);

JTablex A2 0.2 2352 XYk e B2 JScrollPanec] 74 AREE 4= Qltt,

JScrollPane jScrollPane = new JScrollPane( jTable);
jFrame.getCententPane().add(jScrollPane, BorderLayout.CENTER);

the lAlE o5 vel 282 74 Hlole& Adshs e HoiEr.

»> 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("JTableExamplel™);

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 = { "0|2", "Lto|" };
22 Object[][] rowData = {
23 { "&ag", 25 },
24 { "stoi&", 23 },
25 { "stHict, 26 },
26 { "=712", 22 },
27 { "sAE", 27 },
28 { "s&=", 15}
29 b
30 {jTable = new JTable(rowData, columnNames); |
31 ijTable.getColumn("OI%").setPreferredWidth(100); :
32 jTable.getColumn("Ltol").setPreferredWidth(50);
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 )
3 2t
[ES] JTabIeExa...EM
WE Lt
=0 %5 -
GHHE 23 L
ST 76 ]
B 22 -
Hlolg 2

JTable2 TableModel A& A&31A4] 2
051 1319] String #} &3} 419 Blo]E9] 221 Object %S

o WA o2 A=l of HlolEEg welsh A,

it Alo] glofelE ettt JTables
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JTable W22 A ¥ TableModel 2 ZZ T30 A AREE 4= Q== getModel () W4

=5 Aledith

TableModel tableModel = jTable.getModel();

TableModelofl= Bzt 2] glofgof] tigt o2] 7k HEE Algdhe Hatso] )l

HA= 2

int getColumnCount() Z ZEo| 4 7|

String getColumnName(int columnindex) Z9| 0| 7|

int getRowCount() Z 3o 4~ 7|

Object getValueAt(int rowindex, int columnindex) o] tjolg 7|

void setValueAt(Object aValue, int rowindex, int columnindex) dlo| 0|5 HA

void setDataVector(Object[ ][] rows, Objectl] columnNames) x| H|O|E HIO|EIE F0{Z!
setDataVector(Vector rows, Vector columnNames); OH7HZIS2 ChA|

»> JTableExample.java

package sec09.exam@2_tablemodel;

1
2
3 import java.awt.BorderLayout;

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(getlTable()),
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 }

ol
o o

be

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) {
//H0lE2 2Y 27|
TableModel tableModel = getJTable().getModel();
/1AA HE & 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(" "8
//82| GOl &Y
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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 columnl =
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 15
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 }
w2
B Console 53 (=] JTabIeExa...ElElg
ITableExample (1) [Java A
o= Ltol 02 Ltol
________________________ WL 20
soa o G 23
ses = HIDIS 35 =2
M 53§
29 oot Al gIAE W8-S o AU A UiE-
Al At g A el gt Al ditjd= Wil A2 AELUEES A5
EHo| A5 FE A ThET
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public class MyTableCellRenderer extends ZEYE implements TableCellRenderer {
public Component getTableCellRendererComponent(...) {

/IAEUES 27|51510 Etsts B

return this;

getTableCellRendererComponent () HAEE AL HXHES vjyfgie s 7|38t
gJelsjjof gt} getTableCellRendererComponent () HAE2] vl 7= thea} e},

OH7HH UEE AR

table HE ZEhetl U= JTable

value Aofl ZAIE diolE]

isSelected MS mafel U= ol ME ZRI=X| oF
hasFocus Hof| ZHATE U=X| o

row M ZEhshl Q= Bl o=t

column MS Zeheil Q= ZEe| &

N2Ze Al dedyrt A=t TableColumn® setHeaderRenderer() T
setCellRenderer () HAER Ftjet Al Ac|2E HAsHH Hot,

TableColumn tc = jTable.getColumn("Z& o[|2");
TableCellRenderer tc = new new MyTableCellRenderer();
/16H 2 HY

tableColumn.setHeaderRenderer(tc);

/1A B2y HY

tableColumn. setCellRenderer(tc);

thE oAllE A WA Aeo] 9lAES F4F AE3L JLabelS WL, F WA Ao ofu|x|e} gl

= o
E7} 234 JLabel2, Al WA AYo= JCheckBoxE @It 18]l npeAz 88 Aleishd
bl v o 2 WA E )
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170

»> JTableExample. java

0 N o U B W N -

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

package sec09.exam03_cellrenderer;

import
import
import
import
import
import
import
import
import
import
import
import
import

public

java.awt.BorderLayout;
java.awt.Color;
java.awt.Component;
java.awt.Font;

Jjavax.
javax.
javax.
javax.
javax.
Jjavax.
javax.
javax.
javax.

class

swing.Imagelcon;
swing.JCheckBox;

swing.JFrame;

swing.JLabel;
swing.JScrollPane;
swing.JTable;
swing.SwingUtilities;
swing.table.TableCellRenderer;
swing.table . TableColumn;

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(getlTable()),

BorderLayout.CENTER);

this.setSize(200, 125);

//dTable 44
public JTable getdTable() {
if (jTable == null) {

Appendix

Object
{"&
{ "st
{ "=
{"s

= 2 0z
mo mjo o nie

X

String[] columnNames = { "O|&", "L{o|", "Mei" };
[1[] rowData = {

, 25, false },
", 26, true },
", 22, false },
", 27, true }



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

jTable =

new JTable(rowData, columnNames);

/1% el 4 ee| w3

TableColumn tcName = jTable.getColumn("

"015");

tcName.setCellRenderer(new NameTableCellRenderer());
TableColumn tcAge = jTable.getColumn("Lto|");

tcAge.setCellRenderer(new AgeTableCellRenderer());
TableColumn tcSelect = jTable.getColumn("AEH");

tcSelect.setCellRenderer(new SelectTableCellRenderer());

}

return jTable;

/1015 2™l A& #He 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?| BAS E£HT
if (isSelected) {

setBackground(Color .YELLOW);

} else {

setBackground(Color WHITE);

}

return this;

/L0l ZEe| A it Fo

Al 23

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 =EEH5H MY

85 if (isSelected) {

86 setBackground(Color.YELLOW);

87 } else {

88 setBackground(Color .WHITE);

89 }

90 return this;

91 }

92 }

93

94 /IS Z™o| A *icje] 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 }

M1

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 03

119 }

120 }

nx
0
ny
B

@JTableExa.._l =& &J

0 Lta| ey
EdE | S5 0 =
SHHE | b 26 bl |_
FHE | F22 O |
SHE [ p 27 v |~

602F13} 842H19] setOpaque (true )= JLabel 9] HHS T4 SR H o2 WA} H]|o]
£9] g2 HeFS uf JLabel @] =gk ujA o] Ho =2 57 9Jsfalo]lc},

O[HIE X2

JTable2 MouseEventZ} #3522 MouseListeners 5534 o|HEES A& 4= Utk

MouseEventol| 4] getSelectedColumn ()T} getSelectedRow () HAES o831 ofH &
3} Yol A S A=A Lokl 4= it

ot

jTable.addMouselistener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {
int rowIndex = jTable.getSelectedRow();
int columnIndex = jTable.getSelectedColumn();
if(rowIndex '=-1 || columnIndex != -1) {
//O|HIE 22| RE

MouseEvent7} HAFARE S2lE AP o] gUthH getSelectedColumn ()2}
getSelectedRow () = B —15 23t} wehi —10] opd uff oJHlE He] Z=5 Asishd
e},
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174

AEjsi ) Blo|EIS 91 o] 83} o] S JTextFieldo] FEAIgHY,

»> JTableExample.java

28
29
30
31
32
33
34
35

package sec09.exam@4_eventhandling;

import java.awt.BorderlLayout;
import java.awt.GridLayout;

import java.awt.event.MouseAdapter;
import java.awt.event.MouseEvent;

import javax.
import javax.
import javax.

import javax.
import javax.
import javax.
import javax.
import javax.

public class

swing.JFrame;
swing.JLabel;
swing.JPanel;
swing.JScrollPane;
swing.JTable;
swing.JTextField;
swing.SwingUtilities;
swing.table.TableModel;

JTableExample extends JFrame {

private JTable jTable;
private JPanel pSouth;
private JTextField txtName;
private JTextField txtAge;
private Object[][] rowData;

/10 A=

A2
=20

public JTableExample() {
this . setTitle("JTableExample”);
this.setDefaultCloseOperation(JFrame EXIT_ON_CLOSE);
this.getContentPane().add(new JScrollPane(getlTable()),
BorderLayout.CENTER);
this.getContentPane().add(getPSouth(), BorderLayout.SOUTH);
this.setSize(200, 230);

//Table A
public JTable getdTable() {
if(jTable == null) {
String[] columnNames = new String[] {"O|2", "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[][] {

("
("
("

s

on 4 o

", 25},
", 23},
", 22},
", 27}

X H3 Qo

Mo mjo o e

jTable = new JTable(rowData, columnNames);

//MouseEvent 2|

jTable.addMouselistener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {

b)e

int rowIndex = jTable.getSelectedRow();
if(rowIndex 1=-1) {

/I2EE ol Mgk oY

TableModel tableModel = jTable.getModel();

String name = (String) tableModel.getValueAt(rowIndex, 0);
Integer age = (Integer) tableModel.getValueAt(rowIndex, 1);
/191 kS ofeiZol U= JPanelofA EO{Z7|
getTxtName().setText(name);
getTxtAge().setText(String.valueOf(age.intValue()));

return jTable;

/7310l 2{=|E JPanel 44
public JPanel getPSouth() {

if(pSouth == null) {
pSouth = new JPanel();
pSouth.setlLayout(new GridLayout(4,2));
pSouth.add(new JLabel("[4EiSt 3 HE]"));
pSouth.add(new JLabel("));

}

pSouth.add(new JLabel

0|&", JLabel.CENTER));
)

pSouth.add(new JLabel("Lto|", JLabel.CENTER));
pSouth.add(getTxtAge());

(

(
pSouth.add(getTxtName());

(

)

return pSouth;
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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 }

nx
0z
m
B

public JTextField getTxtName() {

if(txtName
txtName

}

== null) {
new JTextField();

return txtName;

public JTextField getTxtAge() {
if(txtAge == null) {
new JTextField();

}

txtAge

return txtAge;

public static void main(String[] args) {

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

JTableExample jFrame =

jFrame.setVisible(true);

| £ ITableExa_| = B %
0Ig Lol
o 25
SHHE 23
== 22
SAHAS 27
[MEH T8 E R
as ==
L0l 22

176  Appendix

new JTableExample();



OII

B 27}, 25, A

TableModel EFJLS JTableo] of® AYARIZ WS F=A]of w}2k
t}2r}, JTable (Object[ ][] rowData, String[| columnNames)
AR TS 9 AbstractTableModel& AM&EdA] THEo %
an, wiZa7E Qs JTable () A4A2 gElohd yiRaoz
DefaultTableMode2 A3l 4] TH=t},

AbstractTableModel¥® DefaultTableModel ] o]
DefaultTableModel& 3& 57k A%, A & Q= oha Hlat

So Z7h4 08 AFETH: Holtt,

HAE
) addRow(Object[] rowData )

void OH

addRow(Vector rowData)
oid insertRow(int rowlndex, Object[] rowData )

VOI
insertRow(int rowindex, Vector rowData)

void removeRow(int rowIindex)

ol MAESS

0|83} JTable () AAAZ JTabled 44431,
= TableModel& DefaultTableModel 2 H3lsjjof g},

JTable jTable = new JTable();
DefaultTableModel tableModel =
/1M ol &l It

tableModel .addRow(rowData);

/10 QU A0
tableModel.insertRow(0, rowData);
g AR

o 4
/72 QAo

tableModel .removeRow(2);

DefaultTableModel-2 89 t|o]ElE Vector2 |3ttt 7} 3
E2 thA] A & TElsh= Vectorol] ARFELE

TableModel

a

AbstractTableModel

DefaultTableModel

getModel () |

(DefaultTableModel) jTable.getModel();
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Vector (&4 & &2|)
- Vector(0 Q€A
A

| Eo]=))
I-- Vector(1 Q¢

I

|

CllolE)

02t o

DefaultTableModelo|A] A 32 #e]|sl= Vectors getDataVector () HAEZ A
At

o

A
T

Vector<Vector> rows = tableModel.getDataVector();

Vector row = rows.elementAt(HQIHA);

Y Vectord] Wi 845 W5 Y84l Vector?] set() HIAES o8l Hi=d],
7k A o] QA MSo]a1, & WA uj7fgke A 9] gho|ct,

4
=3
£

row.set(®, changeValue); /0" ZBHEO| gk
row.set(1, changeValue); /| ZBHEO| gk

S changeValuez2 4%
2 changeValuez 44

# Vectorg ol &sA 39 dlolEE #AsHATH JTableg thA AHPT 4 J==
DefaultTableModel®] fireTableDataChanged () MAES S&38jof 3t}

tableModel .fireTableDataChanged();

the dAle ARAPE A= U2 JTabled] o2 Ye=rt, T12jal AEld 3] dlojgE -

S AbA| 4 gl

oxl
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»> JTableExample.java

0 N o U W=

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;

/0 e 2y

public JTableExample() {

this.set

Title("JTableExample");

this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().add(new JScrollPane(getlTable()),
BorderLayout.CENTER);

this get
this.set

ContentPane().add(getPSouth(), BorderLayout.SOUTH);
Size(250, 250);

//JTable M
public JTable getJTable() {
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 O[HIE 2|

43 jTable.addMouseListener(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 s

54 }

55 return jTable;

56 }

57

58 //AFEZE 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 pNamelInput = new JPanel();

66 pNameInput.setlLayout(new GridLayout(1, 2));

67 pNameInput.add(new JLabel("0|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("Lt0|", JLabel.CENTER));

74 pAgeInput.add(getTxtAge());

75 pSouth.add(pAgelnput);

76
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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
13
14
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 ¥4
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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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 = tableModel.getDataVector();
Vector row = rows.elementAt(jTable.getSelectedRow());
row.set(0, txtName.getText());
row.set(1, txtAge.getText());
tableModel . fireTableDataChanged();
txtName.setText("");
txtAge.setText("");

s
}
return btnUpdate;

/1 A HE 4
public JButton getBtnDelete() {
if (btnDelete == null) {
btnDelete = new JButton();
btnDelete.setText("AtA");
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.invokelLater(new Runnable() {
161 public void run() {

162 JTableExample jFrame = new JTableExample();
163 jFrame.setVisible(true);

164 }

165 b

166 }

167 }

nx
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B JTableExample -0 x|
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JTree® WA AR olgton SE LS gUsior shid, RE e
DefaultMutableTreeNode & AJAIT} DefaultMutableTreeNodes FE =Tl opuz}
B e gz L EE Ak o] AR

22 DefaultMutableTreeNode 2 AAH A4 Ho|EE JTrees A4 wf m7fgro= A

= 0’6 =
Sofjof o Hojzr,

DefaultMutableTreeNode
I—- DefaultMutableTreeNode
I-—- DefaultMutableTreeNode
I-—- DefaultMutableTreeNode
I DefaultMutableTreeNode

JTree jTree = new JTree( i )5

o] 33 WL DefaultTreeCellRenderer”7} 243t} DefaultTreeCellRenderers=
JLabel®] 5}9] SAR2A lEF ofo]ul HIAER 2364 HolEt), 7EA o RE Tt}
B et S ok ojolZoR HHsl, 2l el BA mofe) ofojzow Eusi,

O3 ARl 7123}l B o] MRS Hoje

»> JTreeExample. java

package sec10.exam01_jtree;

import java.awt.BorderLayout;
import javax.swing.JFrame;

FUVIN NN

184  Appendix



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 fe H4F
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("zI7");
nodel.add(new DefaultMutableTreeNode("zl71"));

nodel.add(new DefaultMutableTreeNode("zl+2"));

root.add(node1);

DefaultMutableTreeNode node2 = new DefaultMutableTreeNode("3AS2");
node2.add(new DefaultMutableTreeNode("S&1"));

node2.add(new DefaultMutableTreeNode("S&2"));

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 }

nx
02
my
B

| JTreebxa.. | = &l RS
1 J82I~E
p 323
(NEE
Oyaze
I EMER
[y 81
[h =82

e B

LT ofo|Ey} 2= =9 S tf=2A HEstn At 2L TreeCellRenderersS W
o] 7] #le# 2l DefaultTreeCellRendererE WAeHH Ho}, A28 TreeCellRenderer=
TreeCellRenderer IE|HO|AE L&) A THEL}

public class MyTreeCellRenderer implements TreeCellRenderer {
public Component getTreeCellRendererComponent(...) {

/IBEHES 27|8kstn 2|85k 2E

getTreeCellRendererComponent () W4T 207 tj7ighe o] 8384 =8 3 Hxd

EE dEshs qds Stk mi7iaes F 07112 ot 22 g 7HA1AL Qleh
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tree e HEGH U= JTree X

value =21 DefaultMutableTreeNode Z4A|
sel LET} MEHERU=X] O

expanded 22 LI EMRNEX] 6R

leaf 2| L =QIX| 0

hasFocus HAHAAE THK|1 Q=K] 02

MZ-& TreeCellRenderer”’} = AtHH JTree?] setCellRenderer () HAERZ 7]E A
£ HAslH dt

jTree.setCellRenderer(new MyTreeCellRenderer());

Tha oAls L B0 ool g Ml 2] mES ofo| 242 Aol R o2 T,

»> JTreeExample. java

1 package sec10.exam02_cellrenderer;

2

3 import java.awt.BorderlLayout;

4 import java.awt.Color;

5 import java.awt.Component;

6 import javax.swing.BorderFactory;

7 import javax.swing.Imagelcon;

8 import javax.swing.JFrame;

9 import javax.swing.JLabel;

10 import javax.swing.JPanel;

" import javax.swing.JScrollPane;

12 import javax.swing.JTree;

13 import javax.swing.SwingUtilities;

14 import javax.swing.tree.DefaultMutableTreeNode;
15 import javax.swing.tree.TreeCellRenderer;
16

17 public class 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(getdTree()),
BorderLayout.CENTER);

25 this.setSize(200, 150);

26 }

27

28 //3Tree 44

29 public JTree getlTree() {

30 if (jTree == null) {

31 DefaultMutableTreeNode root = new DefaultMutableTreeNode("1E2/AE");

32

33 DefaultMutableTreeNode nodel = new DefaultMutableTreeNode("zI+");

34 node1.add(new DefaultMutableTreeNode("2I71"));

35 node’.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 jlLabel = new JLabel();
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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 2t st 244

jLabel.setIcon(new Imagelcon(getClass().getResource("parentnode.gif")));

jlLabel .setText(value.toString());
return jlLabel;

} else {
JPanel jPanel = new JPanel();
jPanel .setBackground(Color .WHITE);
jPanel .setlLayout(new BorderLayout());

jPanel .setBorder(BorderFactory.createEmptyBorder(3, 0, 3, 0));

/=S 2 Mst 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 A%

}
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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JTreeo|A == A=o] M TreeSelectionEvent”} @AY3}7] wl&o] TreeSelectionListener
& F7PlA oIES AE]E 4= 9l TreeSelectionListener?] valueChanged () HlAE+E
E Aelo] HALY sEHC) tha-2 TreeSelectionListener 1+8 SHAE 2HAJ5= B B

o=k,

public class MyTreeSelectionListener implements TreeSelectionListener {
public void valueChanged(TreeSelectionEvent e) {
JIEHEl Eo| MA| HZ Y|
TreePath treePath = e.getPath();
//MEdEl ==9| DefaultMutableTreeNode 27|
DefaultMutableTreeNode node =
(DefaultMutableTreeNode) treePath.getlLastPathComponent();
//MEHE]l EO| EIAE Qi)
String userObject = (String) node.getUserObject();
/12| 2E
/1~

TreeSelectionEvent?] getPath ()&= FE Lo AR A =T H2 ARE 7[A|1
U= TreePathE 2H3IT} TreePath®] getlastPathComponent ()= A8H =5 Object
El9lo 2 2Jeldh=t|, DefaultMutableTreeNode 2 E}Y W3slsl 4= qlc},

AeE =t o] BEAE-2 DefaultMutableTreeNode 2] getUserObject () HAEZ A& 4= QL
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public class MyMouselListener extends MouseAdapter {
public void mousePressed(MouseEvent e) {
//dTree A7|
JTree jTree = (JTree) e.getSource();
JIMEHEl 2o A HER A7
TreePath treePath = jTree.getPathForlLocation(e.getX(), e.getY());
[IEEl = E0F g HR
if(selRow 1=-1) {
if(e.getClickCount() == 1) {

//Eé‘\OHO 70:10 /\IoHoF :H:

} else if(e.getClickCount() == 2) {

//He 23S 89 &

0%
ok
1]
n

JTree?| getPathForLocation () Wl4Ex vhe-AR SE g 7HAAL AdEE =59 A
A A=E 7H TreePaths 2|€IRit), vhe-iE 2 H= == MouseEvent?]
getClickCount () ] gJHgte® 28 4= Qlon g if F.o 2 AP F=5 4]
the A A= TreeSelectionListeners F7F31A] A® leE0] BIAE S HA[X] tlo] 218 LE}

Wi, MouseListeners 5718l uke-2 ol & S23 A3t

»> JTreeExample. java

package sec10.exam0@3_eventhandling;

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

import java.awt.Component;

import java.awt.event.MouseAdapter;
import java.awt.event.Mouselistener;
import javax.swing.BorderFactory;

00 N oUW 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 Yl d3

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 //3Tree A4

35 public JTree getdTree() {

36 if (jTree == null) {

37 DefaultMutableTreeNode root = new DefaultMutableTreeNode("1E2/AE");

38

39 DefaultMutableTreeNode nodel = new DefaultMutableTreeNode("zI+");

40 nodel.add(new DefaultMutableTreeNode("2I1"));

41 node?.add(new DefaultMutableTreeNode("zI72"));

42 root.add(node1);

43

44 jTree = new JTree(root);

45 jTree.setCellRenderer(new MyTreeCellRenderer());

46

47 /IOJE 2|Aal 27t
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77
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80
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jTree.addTreeSelectionListener(treeSelectionlListener);
jTree.addMouselListener(mouselListener);

}
return jTree;

//TreeSelectionlListener TE Mo
private TreeSelectionListener treeSelectionListener =
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, "== &&: "

nodeText);
}
)

//Mouselistener ZE& Mot
private MouselListener mouselListener = new MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent e) {
//EE 20| EUS F=oiet 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, "CiE 2

nodeText);

//TreeCellRender #9|

public class MyTreeCellRenderer implements TreeCellRenderer {

public Component getTreeCellRendererComponent(

JTree tree, Object value, boolean sel, boolean expanded,

02 - Java Ul — Swing

193



85 boolean leaf, int row, boolean hasFocus) {

86 if (1leaf) {

87 JLabel jlLabel = new JLabel();

88 jlLabel .setBorder(BorderFactory.createEmptyBorder(5, 0, 5, 0));

89 jLabel .setIcon(new ImageIcon(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(lblCenter, BorderLayout.CENTER);

103 jPanel .add(1blEast, BorderLayout.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 53

120 }

121 }
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JMenuBar Mot ZHEHE
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JPopupMenu e ol 2EHE
JMenultem ol Olo|& ZxHE
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JSeparator HiwE & e 2HOR BEE|A7 = ZEHE
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JMenu | <—— JMenuBar
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[0 JCheckBoxMenultem
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JMenu b JMenultem
JMenultem
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Hir 48

H5g B8] HsliAls AlY HA JMenuBarg A/dskal A% ZIH|o|Y Atte] vijz]sfiof gt
o}, JMenuBarE HiX[& 4= Q= Y- H|o|H o= JFrame, JDialog 5°| itt. o] ZEolH
+ JMenuBarE “dtte] ¥i2|sl7] f18f setMenuBar () HIAEE AlFskaL i},

JMenuBar jMenuBar = new JMenuBar();
jFrame.setIMenuBar(jMenuBar);

IMenuBar: 9§ Aol w3 g 902 WS S 5] uio] izt e Aol
A= abetol Holx] Rt JMenui AVHE TS IMenuBard] that o] F7tsok ¢
=9 Aol Vel

JMenu jMenu = new JMenu("Of%&");
jMenuBar.add(jMenu);

JMenuBarl| 37Fg JMenus UR¢-AZ ZEPS 0 HolE vy otoldlyt B HFE 7hAof
gtct, Wl otoldle JMenultem, JCheckBoxMenultem, JRadioButtonMenultem©], A]
B o= JMenuE W3t} o2 JMenu?] add () HlAEe] 28 7R

//0il% OFOI& 244

JMenuItem menultem1 = new JMenuItem("JMenultem");

IMenuItem menultem2 = new JCheckBoxMenuItem("JCheckBoxMenultem");
JMenultem menultem3 = new JRadioButtonMenuItem("JRadioButtonMenuItem");

/IME OilF 44l

JMenu subMenu = new JMenu("IMenu");

JMenuItem subMenulteml = new JMenuItem("JMenultem");
JMenuItem subMenultem2 = new JMenuItem("JMenultem");
jMenuSub.add(subMenultem1);
jMenuSub.add(subMenultem1);

/[t OO|”IRt ME Oijm 7t
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ok

jMenu.add(menultem1);
jMenu.add(menultem2);
jMenu.add(new JSeparator()); —>

JMenu

JMenultem
[0 JCheckBoxMenultem

2 JRadioButtonMenultem

jMenu.add(menultem3); Tt B r—

jMenu.add(subMenu);

JMenultem k\\_

JMenultem mi = new JMenultem("Oi&3",
new ImageIcon(getClass().getResource("ItH")));

»> JMenuExample. java

1

2

3 import javax.
4 import javax.
5 import javax.
6 import javax.
7 import javax.
8 import javax.
9 import javax.
10 import javax.
11

12 public class
13

14

15

16

17

18 //0[Ql AER
19
20

package sec11.exam@1_jmenu;

swing.Imagelcon;
swing.JCheckBoxMenuItem;
swing.JFrame;
swing.JMenu;
swing.JMenuBar;
swing.JMenultem;
swing.JSeparator;
swing.SwingUtilities;

JMenuExample extends JFrame {

private JMenuBar jMenuBar;

private IMenu menuFile, menuNew, menuHelp;

private IMenultem menultemNewFile, menultemNewFolder;
private JMenultem menultemOpen, menultemSave, menultemExit;

A
23

public JMenuExample() {
this setTitle("JMenuExample");

02 - Java Ul —
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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 getIMenuBar() {
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 Al

38 public IMenu 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

57 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 JIMenu getMenuNew() {
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95
96
97
98
99
100

if (menuNew == null) {
menuNew = new JMenu("AHZ 2HS7[");
//0ll% Oto|& 27t
menuNew .add(getMenuItemNewFile());
menuNew .add(getMenultemNewFolder());
}

return menuNew;

//A T Ojl'= otol’l A
public JMenuItem getMenultemNewFile() {
if (menultemNewFile == null) {
menultemNewFile = new JIMenultem("A§ Ip");
}
return menultemNewFile;

/IM 24 Ol otol’l 4
public JMenuItem getMenuItemNewFolder() {
if (menultemNewFolder == null) {
menultemNewFolder = new JMenultem("Af 24H");
}

return menultemNewFolder;

/oY HI| Oil Ofolgl A
public JMenuItem getMenuItemOpen() {
if (menultemOpen == null) {
menultemOpen = new JMenultem("It H7|",
new Imagelcon(getClass().getResource("open.gif")));
}

return menultemOpen;

/1Tty A% ol Oto|| 444
public JMenuItem getMenultemSave() {
if (menultemSave == null) {
menultemSave = new JCheckBoxMenuItem("It2! Zzt");
}
return menultemSave;
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101 }
102

103 //ZZ OilF OfO|& M
104 public JMenultem getMenuItemExit() {
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
|ﬁ| JMenuExample E@&J
| =s2

MEZ BEST] »| M

sSn2ey (M0

0o e RE
z=

O[HIlE X2

AREA} ufe AR | ofolEl S AElEHH ActionEvent”| SRS Ech, whebA] wli ofo|dlo]
ActionListeners 5530 o[HIEE AHa|g 4= Qltt, Wi ofo|dlmjt} YW= 9] ActionListeners
F7HIE SR, s ThEolA] BE R ofe|Hl9] ActionEventE A 2|5k Aol Helsitt,

ActionEvent? getSource ()& A2 A3 JMenultemS #H3L
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getActionCommand ()= JMenultem?] BIAEE g|elgit} wleby od JMenulteme A9
FeAls v 2ol 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) { //#z2| 2=

)

//NEHE] JMenulteme| EBIAEZ 32

String ac = e.getActionCommand();
if(ae.equals("OiiF 22t21") { //xe2| &}
else if(ae.equals("OiF 22t€2") { //x2| 2=

—

JCheckBoxMenultem¥} JRadioButtonMenultem2] 7% A AglE|o] Qli=x] opdz]of w}

AR

gt A 2= go] depd 4= Q7] ulie] Ade] ol RE & dart la, A8 9 A7 =R 7t
oot aick,

JCheckBoxMenultem} JRadioButtonMenultem+ % isSelected () HAER Ae] o] H
£ o 4 7, setSelected () HIAER A8 U jA|1E & 4= 2t} JCheckBoxMenultem-< 5
7Fe getState ()&} setState ()& AlFshk=d], o5 HIAEE A= Hr},

jCheckBoxMenuItem.addActionListener( new ActionListener() {
public void actionPerformed(ActionEvent e) {
if(jCheckBoxMenuItem.isSelected()) {
/IS MElY o A3eh AE
} else {

//3A MERY o A

e

=

th olAlli= JCheckBoxMenultemoll Al A8} siA] AeiE wIAIA] tho]d 215 Ko,
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»> JMenuExample. java

package sec11.exam02_eventhandling;

1
2
3 import java.awt.event.ActionEvent;

4 import java.awt.event.ActionlListener;
5 import javax.swing.JCheckBoxMenuItem;
6 import javax.swing.JFrame;

7 import javax.swing.JMenu;

8 import javax.swing.JMenuBar;

9 import javax.swing.JMenultem;

10 import javax.swing.JOptionPane;

11 import javax.swing.SwingUtilities;

12

13 public class JMenuExample extends JFrame {
14 private JMenuBar jMenuBar;

15 private JMenu menuFile;

16 private JMenultem menultemSave, menultemExit;
17

18 //ofQl e M3

19 public JMenuExample() {

20 this . setTitle("JMenuExample");

21 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
22 this.setIMenuBar(getdMenuBar());

23 this. setSize(300, 200);

24 }

25

26 //IMenuBar 44

27 public JMenuBar getJMenuBar() {

28 if (jMenuBar == null) {

29 jMenuBar = new JMenuBar();

30 jMenuBar .add(getMenuFile());

31 }

32 return jMenuBar;

33 }

34

35 [/ Ol Al

36 public JMenu getMenuFile() {

37 if (menuFile == null) {

38 menuFile = new JMenu("It");
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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
78

menuFile.add(getMenultemSave());
menuFile.add(getMenultemExit());
}
return menuFile;

//TY AE Ol Oto||l 44
public JMenultem getMenuItemSave() {
if (menultemSave == null) {
menultemSave = new JCheckBoxMenuItem("ItQ zZ");
menultemSave.addActionListener(actionListener);

}
return menultemSave;

//E= O Oto|&l ‘44
public JMenuItem getMenultemExit() {
if (menultemExit == null) {
menultemExit = new JMenultem("Z=&");
menultemExit.addActionListener(actionListener);
}

return menultemExit;

//Hl5F MEH O|MIES X2|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, "siA| AFEf > A3 AEH.");
} else {
JOptionPane.showMessageDialog(
JMenuExample.this, "3 &€ D> sl AEH.");
}
} else if (e.getSource() == menultemExit) {
System.exit(0);
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79 b8

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 }
A3 Fa

| %] IMenuExample @M

ket |

M IHE AHE

= BAIA| X

(i) o 23n >> 713 258,

=tol

12 SHt AEHE
%ﬂ}% et ofefol $1X/31a1 2 HESe] WX Aeeluelt, Wirkrks wteA] dsks

FA Al | m2of] AMARES: Wl the EYRE U A2t Swing E4F

7V s 4= 17
A% 1A S g8 HTEE Aok ek

HEHE 23
JToolBar S YdS Alet HEHE
JToolBar.Separator HESS J2 17| sl 2US M2l ZTHE

7} FEAES] $X8 TY0T BAISH chet e,
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-0l

u_l_ol (=113

Dg|@|@| @|%|@| <—+— JToolBar

JButton
JToolBar.Separator

2449 g g olHolA JToolBarg Al Bixst= WH-2 JToolBargs A%
BoardLayout ©|83ll4 & vjx|atH Hc}, JToolBar ol HEZAET} F7bE]7] ¢koH
JToolBar7} 5] $12]8}e et Holz| ol=t}.

JToolBar jToolBar = new JToolBar();
jFrame.getContentPane().add(jToolBar, BorderLayout.NORTH);

E

g AgY Fof= JToolBard] 84 HES ufeAZ Tolx ZAgo|ye] &5 - A - - Eo £
= 9tk ESH JToolBarE 90| o] o S8} 4=97} wHEojZic}, 0131?* JToolBar?)

7] 7152 glollEl W setFloatable (false ) & $238H

e e

jToolBar.setFloatable(false)

JToolBar Y4 AXUEE UHkA 0 2 JButton 8.2 FAAHL T2 HEWE® 7} 7135t Tt
£-8 JButton= JToolBarol| 7}sk= F=o|t},

JButton jButton = new JButton();

jButton.setIcon(new Imagelcon(getClass().getResource("image.gif")));  //0l0|=
jButton.setBorder(new SoftBevelBorder(SoftBevelBorder.RAISED)); /EEE 2
jButton.setToolTipText("AM22HE7]"); //0OIRAE SEUS O LHes M =32
jToolBar.add(jButton);

s cAlE B4 Hlee S2Eshd HAA] told2 R ofF wEo] 2YH A dHEH.

AT =
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»> JToolBarExample. java

1 package sec12.exam@1_jtoolbar;

2

3 import java.awt.BorderLayout;

4 import java.awt.event.ActionEvent;

5 import java.awt.event.ActionListener;

6 import javax.swing.Imagelcon;

7 import javax.swing.JButton;

8 import javax.swing.JFrame;

9 import javax.swing.JMenu;

10 import javax.swing.JMenuBar;

11 import javax.swing.JOptionPane;

12 import javax.swing.JToolBar;

13 import javax.swing.SwingUtilities;

14 import javax.swing.border.SoftBevelBorder;

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(getdMenuBar());

26

27 //3ToolBarS JFrame2| £Z0|| HiZ|

28 this.getContentPane().add(getJToolBar(), BorderLayout.NORTH);
29

30 this.setSize(300, 200);

31 }

32

33 //IMenuBar 44

34 public JMenuBar getIMenuBar() {

35 if (jMenuBar == null) {

36 jMenuBar = new JMenuBar();

37 jMenuBar.add(new IMenu("T"));

38 jMenuBar.add(new IMenu("==2%"));
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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
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

}
return jMenuBar;

//JToolBar 44
public JToolBar getdToolBar() {
if (jToolBar == null) {
jToolBar = new JToolBar();
jToolBar.add(getBtnNew());
jToolBar.add(getBtnSave());
jToolBar.addSeparator();
jToolBar.add(getBtnCopy());
jToolBar.add(getBtnPaste());
}
return jToolBar;

//ToolBar2| New HE A
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("AZ2t=7]");
btnNew.addActionListener(actionListener);
}
return btnNew;

//dToolBar2| Save HE 44
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?9| Paste HE 4

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{47(");

99 btnPaste.addActionListener(actionlListener);

100 }

101 return btnPaste;

102 }

103

104 //3ToolBare| HE O[HIE 2|

105 private ActionlListener actionListener = new ActionListener() {

106 @dverride

107 public void actionPerformed(ActionEvent e) {

108 if (e.getSource() == btnNew) {

109 JOptionPane.showMessageDialog(JToolBarExample.this,
"[MERETIIE 287

110 } else if (e.getSource() == btnSave) {

111 JOptionPane.showMessageDialog(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, "[£20{E7(|2 =ai");

116 }

117 }
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18

e

new JToolBarExample();

119
120 public static void main(String[] args) {
121 SwingUtilities.invokelLater(new Runnable() {
122 public void run() {
123 JToolBarExample jFrame =
124 jFrame.setVisible(true);
125 }
126 b
127 }
128 }
w3 Ha}
/|ﬁ|JFrame =6 =
mne Esw

BB b

HAIA] (i

13 Clo|g=1

thol 2 piiosts 2 I Sol|A] ARgApe] AlEl E
A2 1=

il

1
.

oL F QS Hpen YEO L &

ol
1=
20

2 Sla met
fApovner Q=) B,
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=

AR 2R

(52 2ize) x

Clo|g2a

| CHI221me7) |

Cho] P2 T Rgmodily) wghg) moddies 12 742] 2771 Qle), R tho]d2 e to|draE
27] A7 RE JEE AR 4 gl told20E WRith, YA tol|dR e B A
£ AE AR o Qe Tl YRS Wit Ho] R 7|22 e,
Swing AREAF 9] thold & 05 MASH| Qa4 JDialogE Algglich E3t T2 ol|A] &}
T AR EEIHE to|d 2 E AlgRith
tho]d 25 Te ui= AfAF YEQ7 viEA] st} 4204 =9 JWindow, JFrame
[}

3L, JDialogollAl E TFE JDialogE AT <= 917] W&ol JDialog® AGA4F U=

ALEXL Yol Clolgza

AREAL A9 toldR IS WHET HoHH JDialogs “F&8fiof atth, A= Ak At
=g A Adsfof s 2f4F Ye$-S JDialog AdANA AF7] $18f 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|2E19 37|

setModal(true); //12E CHO|¥=2(7|&2)
setResizable(false); //EHOI¥ R0l A7|8 HESHA| 2=E 4dY

/15 MH T2 BE OHME 2|
setDefaultCloseOperation(JDialog.DISPOSE_ON_CLOSE);

g

//HOIYZ29| Q25 ARA =R FYSUoz 43
setLocation(
owner.getLocationOnScreen().x + (owner.getWidth()-getWidth())/2,
owner.getlLocationOnScreen().y + (owner.getHeight()-getHeight())/2

JDialogi= JFrame 2t 1A &£ 95 Aol S5 HE [ X & Algst=t], 71&
£ shHoA £71t), JDialogE 93] AlA sk Ak setDefaultCloseOperation (JDialog.

DISPOSE ON_CLOSE)& &&3td Hct, T& vl 483 4= 9= 762 tha Al 71K o]t
IISE M A
WindowConstants.DO_NOTHING_ON_CLOSE OlF A= 5IX| 42
WindowConstantsHIDE_ON_CLOSE 3130l A JDialog 27 1=)
WindowConstants.DISPOSE_ON_CLOSE SH0IAM JDialog 25| A7

BE to] Q2 1 287} U9 Foko| UEEE tholol 2 10] HAbeh HIE 204 AR
92} 77] ARE o|&a||A] k) o] 18 4= Q)

int left = owner.getlLocationOnScreen().x +
(owner.getWidth()-dialog.getWidth())/2

int top = owner.getlLocationOnScreen().y +
(owner.getHeight()-dialog.getHeight())/2;
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L ENEEREE R

=g

i)

setlLocation( left, top );

+= JDialog®] setLocation () H4=:

il
o

) oilgre.

Screen

getlocationOnScreen().x, getlLocationOnScreen().y

Clo|d2a

T o

(owner .getHeight()-jdialog.getHeight())/2

i«—— (owner getiidth()-jdialog getWidth())/2

AR} Ao tho| YR 15 S| H9-HH ARAF eSS A
AABE RS setVisible (true) H|AE:

MyDialog jDialog = new MyDialog(jFrame);
jDialog.setVisible(true);

JDialog= 7]

A iR e R AlEetal, AAE

How BorderLayout 2] BEAE ANSl, AAIEA] v HRAE MAE

2o} ujx|sfof sk,

= Qlt}, Y5 HEUEE JFrameT U5 getContentPane ()&

TS A= wol YmSoA [Clold R wey]| MES ZEshd 2k tho|d 2 17} Ueha,
[27]] HES 25t 2 tlo|d 2 17} AR EE s}
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»> JDialogExample. java

0 N o U W=

package sec13.exam@1_jdialog;

import java.awt.BorderlLayout;

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

import javax.swing.JDialog;

import javax.swing.JFrame;

import javax.swing.WindowConstants;

public class JDialogExample extends JDialog {
private JButton btnClose;

//colg=za 43

public JDialogExample(JFrame owner) {
super(owner);
this . setTitle("JDialogExample");
this setSize(300, 200);

this.setDefaultCloseOperation(WindowConstants.DISPOSE_ON_CLOSE);

this.setResizable(false);
this.setModal(true);
this.setlLocation(

owner .getLocationOnScreen().x + (owner.getWidth() - this.getWidth()) / 2,
owner.getlLocationOnScreen().y + (owner.getHeight() - this.getHeight()) / 2

)8
this.getContentPane().add(getBtnClose(), BorderLayout.SOUTH);

/1'dE HE 4d
public JButton getBtnClose() {
if (btnClose == null) {
btnClose = new JButton();
btnClose.setText("&7[");
btnClose.addActionListener(new ActionListener() {
@0verride
public void actionPerformed(ActionEvent e) {
JDialogExample.this.dispose();
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39 b

40 }

41 return btnClose;
42 }

43 }

>

N
~

JFrameExample. java

1 package sec13.exam@1_jdialog;

2

3 import java.awt.BorderLayout;

4 import javax.swing.JButton;

5 import javax.swing.JFrame;

6 import javax.swing.SwingUtilities;

7

8 public class JFrameExample extends JFrame {

9 private JButton btnOpenDialog;

10

1" /ol Yl d3

12 public JFrameExample() {

13 this.setTitle("JFrame");

14 this.setSize(500, 400);

15 this. setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

16 this.getContentPane().add(getBtnOpenDialog(), BorderLayout.SOUTH);
17 }

18

19 //€% HE 44

20 private JButton getBtnOpenDialog() {

21 if (btnOpenDialog == null) {

22 btnOpenDialog = new JButton();

23 btnOpenDialog.setText("ClO|Y2 «7|");

24 btnOpenDialog.addActionListener(new java.awt.event.ActionListener() {
25 public void actionPerformed(java.awt.event.ActionEvent e) {
26 //CHO|E = =[]

27 JDialogExample jDialog = new JDialogExample(JFrameExample.this);
28 jDialog.setVisible(true);

29 }

30 1
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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 b
42 }
43 }
A3 Zat
| JFsam o8 B
IDRalngExmple [==]

R |

EFERLEY] ]

HZSIEICIO0|YE2T

Swing-2 A} AREE 35301 tfo]d =2 (MessageDialog, ConfirmDialog, InputDialog,
OptionDialog) & 47 443171 ¥3ll JOptionPane Z& 25 AlF3dtct JOptionPane?)
showXXXDialog () HIAEES 3235 XXX tho|dZ 17} AET)
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HAS CojP2a g Clojdza oy
zl =
CHIZZOMAEIRE @ CHIZZIMAEL|E
= =
. EA— IAlxl CHOIZEIYAEIHE CHIZEINAELRS
showMessageDialog( =) | A
= T
=
(X) oozzaascug
=l
1
CHIZZIYMAEIHE
BIAE HIAX]
. [ER1 [FA]
showConfirmDialog( ) | oou 101217 BT ves o oprion
[ml OI_ng] CHI2EINAELNS CHIZEINAELHE
[(oo |[ouew]| | [ wo || owiemw |
) C.):!Ed %IEI_JE CHIZEJINAEINE CHIZEIMAELNE
showlnputDialog( -+ ) (5101 [£14] [a | | [ose -
R
UuliunDiaIugk x|
BIAE HIAX| (i) oogzizwscus

showOptionDialog( )

[AFEX} O HIE]

showXXXDialog () HMAE= th&h 22 mi7fis=E

LofE ARAe o ek

52 7P, ol uipsE tolelz e

{7 A4 U B
ARXHER E=null JWindow,
Component parentComponent | (AfXAH =R S0 X[, nulle | JFrame,
=M AT 50| -rIKI) JDialog
Object message HIAE HAX| String
String title Clo|g2T X String
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RS 1oy I
HE Rist 235 OK_CANCEL_OPTION

int optionType YES_NO_OPTION

YES_NO_CANCEL_OPTION

PLAIN_MESSAGE
25 002 A1 INFORMATION_MESSAGE
int messageType ) QUESTION_MESSAGE
JOptionPane?| A4 0|2
ptionPanes| &5l WARNING_MESSAGE
ERROR_MESSAGE

JOptionPane?| 44 0|2

Icon icon AREX} el ofo|2 HF Imagelcon

InputDialog0liM ARRE|. 81=20] 12
71 Oj2t0|H JComboBox7t AF2 | String[]

Object] | selectionValues _
ject] =] 8120|1274 0A0IZ JList7FAF | lcon]

&,
Object initialSelectionValue InputDialogOliA 7| AMEtZ String, Icon
= Stringl]
OptionDialog?| HES0 EAl=l=
Object[] options ptionDialoge] HES A1 Icon(]

EIAE C£= 0[0|X|

Z7| HIHAE = HEQ HIAE & | String

Object initialValue =
= 0[0|x] lcon

showMessageDialog () MAEE Alelstal L 2] Al 7H2] showXXXDialog () M4+ HF

2Elgro] ek, 2lEghe: ofd Mol S, d=E gho] FolIA o ek RS JaL Sl

@ ConfirmDialog® oJ# HEo| 2 E| =77} F8317] &9 showConfirmDialog ()

H 4t 22 #E st int BFQ) JOptionPane A4S 2Elgit}

JOptionPane A4 A9
JOptionPane.OK_OPTION BRI HES =Xl W
JOptionPane. CANCEL_OTION (FA] HES SRS Of
JOptionPane.YES_OPTION [ol] HES SRS
JOptionPane.NO_OPTION O] HES SHS
JOptionPane.CLOSED_OPTION RE Yool [x| HES SHE W
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@ InputDialog Y4 gko] 83171 wito] showlnputDialog () WAEE U8 Haxd
E7} JTextFieldo¥ String< #]¥15}aL, JListH JComboBoxehH A8l® Objects #]El
gitt,

® OptionDialoge o1 #E0] SHE =27t 58517] o] showOptionDialog () H|
AE= g R oK options oMM S84 HE9] QIEIAE 2jdit)

chg oAl 2 chol AR5 AKSH: T showXXXDialog () HIAE] 2leighe: ol
She e Holzrh

r

»> 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 //oiRl e d3

16 public JOptionPaneExample() {

17 this.setTitle("JOptionPaneExample");

18 this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
19 this.getContentPane().setlLayout(new GridLayout(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 E0{FE HE M4
public JButton getBtnMessage() {
if(btnMessage == null) {
btnMessage = new JButton();
btnMessage.setText("MessageDialog");
btnMessage.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
//MessageDialogS EO=E
JOptionPane.showMessageDialog(
JOptionPaneExample.this,
"Clojg= T HAE LfE",
"INFORMATION_MESSAGE",
JOptionPane . INFORMATION_MESSAGE);
}

s

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) {
//ConfirmDialogES E0Z
int option = JOptionPane.showConfirmDialog(
JOptionPaneExample.this,
"Clojd= HIAE LfB",
"0OK_CANCEL_OPTION",
JOptionPane.0OK_CANCEL_OPTION,
JOptionPane .PLAIN_MESSAGE,
null);
/I2EE HE &lsty|
if(option == JOptionPane.0K_OPTION) {
System.out.println("sol 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 System.out.println("&7| HES =3#2");

68 }

69 }

70 };

71 }

72 return btnConfirm;

73 }

74

75 //InputDialogE E0{F= HE WA

76 public JButton getBtnInput() {

77 if(btnInput == null) {

78 btnInput = new JButton();

79 btnInput.setText("InputDialog");

80 btnInput.addActionListener(new ActionListener() {
81 public void actionPerformed(ActionEvent e) {
82 String input = null;

83

84 //HIAE Q248 8k= InputDialogE: EO =

85 input = JOptionPane.showInputDialog(

86 JOptionPaneExample.this,

87 "CHO|YZ ] HIAE LYB",

88 "InputDialog",

89 JOptionPane.INFORMATION_MESSAGE);

90 /INEE =8 28

91 System.out.println("2el BIAE: " + input);
92

93 //3IComboBox2 &= AMeHdt= TnputDialogE 2=
94 input = (String) JOptionPane.showInputDialog(
95 JOptionPaneExample.this,

96 "CHO|Y=2] HIAE UfB",

97 "InputDialog",

98 JOptionPane .PLAIN_MESSAGE,

99 null,

100 new String[] {"Java", "JDBC", "JSP", "Spring"},
101 "JDBC");

102 /INEE =8 28

103 System.out.println("ME{El SH=: " + input);
104 }

105 1

106 }
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107
108
109
110
11
112
13
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 EO|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 EGZ
int option = JOptionPane.showOptionDialog(
JOptionPaneExample.this,
"Clo|Y= 9| HIAE ",
"OptionDialog",
JOptionPane.YES_NO_OPTION,
JOptionPane.INFORMATION_MESSAGE,
null,
new String[] {"Al&", "Z&"},
"AIZE);
/I2EE BE &lsty|

if(option == 0) {

System.out.println("A|Z} 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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=
0
m
1=

B JOptionPaneEzample _[ol =]

MessageDialog

ConfirmDialog

InputDialog

OptionDialog

= =

Ul Z2IH0A T} tho]d2 0= ARAP Bd-& AR off ARS3ITE SwingS THY Tho]
d2IE 3|l JFileChooserE AlF3H=t], showOpenDialog ()¢} showSaveDialog()
HAEE o] g4 d71e} A ot tho|d=21E T 4= 9t showOpenDialog ()¢t

showSaveDialog () 2] mI7HgE 274} YE9-o]ct,

JFileChooser jFileChooser = new JFileChooser();
jFileChooser.showOpenDialog(jFrame); =& jFileChooser.showSaveDialog(jFrame);

27| X (ZEE - |
214 2R |§wnucumems H D EE T 91K ‘|jMme:umerlls H |:| [38]a=]
5 EMPC MYFT |5 EMPC MYFT
[C3 My Music T My Music
= My Pictures = My Pictures
= My Videos = My Videos
= Snaglt Catalog =] Snaglt Catalog
CIUI0IES Wre oo CIW0IES Wra mhe
En | m2 o | |
neEE R || mess |R=me [~

atol tholelz ] 72 HeEe 9AE 484 & tAEeld, WAsT Aoty

setCurrentDirectory () HAEE o] 838 4= Qict,

jFileChooser.setCurrentDirectory(new File("C:/Temp"));
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_,_‘,o] z= U JCOmbOBOXE /\-] %L _/’\_ 31%5]] 7]17(—1__; ‘e u_‘,o]s —5}-_\11:!]— th- _L]_ol }_et
FileNameExtensionFilter A& 245131, addChoosableFileFilter () HAER 3718 4=

ek,

jFileChooser.addChoosableFileFilter(
new FileNameExtensionFilter("BlAE IpQ(x txt)", "txt"));

showOpenDialog ()2} showSaveDialog () W4 B int 35 283t ofd HEo] &
A 2T SR AREE, TS At & shE Rt

B 4 EE

APPROVE_OPTION [Z7]] [ME] HES S=i3te

CANCEL_OPTION [F4] X HES S2S O
JFileChooser, APPROVE_OPTION=: 2{EIJthH AREAPL oS Aeishar, [d7]] E= [A

] e 293 Aol

= v

int option = jFileChooser.showOpenDialog(jFrame);
if(option == JFileChooser .APPROVE_OPTION) {

/)] HES B3 32 Muy A

=2 =
} else {
/FA], [E7]] HES =3l 3% £de TE

AR} At 512l JFileChooser?] getSelectedFile () HAER & 4= Ql=d], &R ot

o A2 AR7} Q1= java.io.File Z{Ao]t},

File file = jFileChooser.getSelectedFile();
System.out.println("Aeist ot Moy AZ: " + file.getAbsolutePath());
System.out.println("Meist ol o|Z: " + file.getName());
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s dlAls v SFE 71 oh Ho| A28 HofRil, ofF MES A FeAlo] wet A

3 ajele] AR e Zela,

» JFileChooserExample. java

0 N O U1 B W N -

= =5 = =
w N = o

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

package sec13.exam03_jfilechooser;

import java.awt.GridLayout;

import java.awt.event.ActionEvent;

import java.awt.event.ActionlListener;

import java.io.File;

import javax.swing.JButton;

import javax.swing.JFileChooser;

import javax.swing.JFrame;

import javax.swing.SwingUtilities;

import javax.swing.filechooser.FileNameExtensionFilter;

public class JFileChooserExample extends JFrame {
private JButton btnFileOpen, btnFileSave;

//ofQl e M3

public JFileChooserExample() {
this.setTitle("JFileChooserExample");
this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.getContentPane().setLayout(new GridLayout(2, 1));
this.getContentPane().add(getBtnFileOpen());
this.getContentPane().add(getBtnFileSave());
this.setSize(150, 100);

/187| HE 44
public JButton getBtnFileOpen() {
if (btnFileOpen == null) {
btnFileOpen = new JButton();
btnFileOpen.setText("File Open");
btnFileOpen.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
//mY FY| cio|gza BoR7|
JFileChooser jFileChooser = new JFileChooser();
jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(
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36 "J-MA(x.jpg, *.gif, *bmp)", "jpg”, "gif’, "bmp"));

37 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(

38 "RHIAE IRQI(x txt)", "txt"));

39 int option = jFileChooser.showOpenDialog(JFileChooserExample.this);

40 /IO HES SaR=2| =loty|

41 if (option == JFileChooser .APPROVE_OPTION) {

42 File file = jFileChooser.getSelectedFile();

43 System.out.println("&ofof & m HcjA=: " +
file.getAbsolutePath());

44 System.out.println("gojof & T 0|2: " + file.getName());

45 } else if (option == JFileChooser.CANCEL_OPTION) {

46 System.out.println("#4 £= 7|2 S3FL");

47 }

48 }

49 b

50 }

51 return btnFileOpen;

52 }

53

54 /17E BHE ¥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 /oY A CHo|gz 2o

62 JFileChooser jFileChooser = new JFileChooser();

63 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(

64 "7 md(x.jpg, *.gif, *.bmp)*, "jpg*, "gif", "bmp"));

65 jFileChooser.addChoosableFileFilter(new FileNameExtensionFilter(

66 "EIAE TRQI(x txt)", "txt"));

67 int option = jFileChooser.showSaveDialog(JFileChooserExample.this);

68 //0|H HES S23=2| &eloty|

69 if (option == JFileChooser.APPROVE_OPTION) {

70 File file = jFileChooser.getSelectedFile();

71 System.out.println("x&s m: " + file.getAbsolutePath());

72 } else if (option == JFileChooser.CANCEL_OPTION) {

73 System.out.println("#4 £= 7|2 =53F2");

74 }
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75 }

76 b

77 }

78 return btnFileSave;

79 }

80

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

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

84 JFileChooserExample jFrame = new JFileChooserExample();
85 jFrame.setVisible(true);

86 }

87 53

88 }

89 }

>
0%
ny
B

=k
File Open
‘ File Save
AHAL ClO|ZET
AP ol AR 1S oot Ak AL AR 4 SITk Swing A Tl A= 12 913

JColorChooserE AlF3R=t|, showDialog() HIAES o]&3A A tlo|d2 5 =L 4

AT

JColorChooser jColorChooser = new JColorChooser();
Color color = jColorChooser.showDialog(jFrame, "AiAf MEH" null);

A 9 RS ARt S o], I uA oh g Ay chol @zl Ajmolck, A v oy

U2 mEET] Ae] sfgsh= Color AAE 5+ Sh=dl, WeF nulls 5 v]2]ir] A2 8t
QFAlo] T}, JColorChoosers AWdS AES 4= QU= ofe] 714] B& Als3lal Qi
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! | = (&
2Es | usn | Ag AL =0 | Am AEE | us0 | RE
D' wn| oz
s[ o e r—
wAUD a5
l on| 1o [ 5 M 2
Hg = Jesi]
R 258 [ s M =
I‘i ikl nem o 5]
B 255 L s 17 »5 b
[ELE] || maEwA [ELE]
[ o ues uraE [ o ues snue [ Ve panas
o || ae || mezw (=2 ][ #2 |[ waze #a || mawm

Mppe AR U] (3R] BES Seshel ASAE AERE A4S Color M2 AAH L,

showDialog () H4&E=9] gJEigte & et}

T olAl= AV Thol A2 71004 AdEiRt s vEe] vl o= et

» 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;

1N

12 public class JColorChooserExample extends JFrame {
13 private JButton btnColor;

14

15 /el e H3

16 public JColorChooserExample() {

17 this.setTitle("JColorChooserExample");

18 this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);
19 this.getContentPane().setlayout(new GridLayout(1, 1));
20 this.getContentPane().add(getBtnColor());

21 this setSize(150, 60);

22 }

23
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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|d2 2ol

32 Color color = JColorChooser.showDialog(

33 JColorChooserExample.this, "Ai4 MEei"  Color.BLUE);
34 //HIES| BiAME HHY

35 btnColor.setBackground(color);

36 }

37 }:

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 53

49 }

50 }

o Zant

JCoIorChooserExak

JColorChooser

14 2D J2H=A
Ul Z2 7oA =S Aot} HE, oju]z] & B ShHoj|A] &g olduving®] 21 Jj=lo]c},
Swing AP} FER 2D T ee =29l Java2D APIE A5 R
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Canvas®} Graphics
&o = TS T18)7] fleiAe E=8RR|et Bo] RsHzo| SwingollAE 1 kS Sk SPs
7} e}, E3FA]= Canvas 24011, B8 Graphics Z@f2o]t},

Canvase |z E29¢ 28171 & paint() #l4 i

EE $&3)4 Graphics®2 E29& gt} J2a Canvas

etk 22 789l paint () =S O S&5)

Graphics L
o] Graphics2 A E29& 3}, %@, .,
® TSRt AU CHA| ST -

@ 3K 2717t HEEIUS o)

Q@ ESIX|7F =74KICE7F CHA| LIERGES

2 oA S Adel B w9 Fo] ZAE T Sl wjof] Canvas®] paint () HIAE7} T}
Al ZEE O] 2AE A el S & 4 ok 21 e ZE30IA “paint () HlAE Ay’
o] A& == AL B Hot

32

»> CanvasPaintExample. java

package sec14.exam@1_paint;

1

2

3 import java.awt.BorderlLayout;

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() OAEE= QA SE2Ente?");

13

14 //AFE2E 2| Canvas ZHHIE ZYof B

15 getContentPane().add(new MyCanvas(), BorderlLayout.CENTER);
16 setSize(300, 200);
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17 }
18

19 //AE2E 9| Canvas 2aiA Mo

20 public class MyCanvas extends Canvas {

21 public void paint(Graphics g) {

22 g.drawString("= 22 Z0|7{L s2EMK", 50, 80);
23 System.out.println("paint() OAE AlsH");

24 }

25 }

26

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

28 SwingUtilities.invokeLater(new Runnable() {

29 public void run() {

30 CanvasPaintExample jFrame = new CanvasPaintExample();
31 jFrame.setVisible(true);

32 }

33 N;

34 }

35 }

nx
(]
m
B

[ ]
B Console x = g
Lo &S SO SHEME &EREE 2
CanvasPaintExample [Java Application] C:#ThislslavaSecondEdition
paint() H&C &3
paint) M= =3
CiAl 22]7]

Canvas®f =2z 2H2 o[HIE YAy Ae=r) He?it, oflE yAufd) A8 =+= Canvas
of hgol 734 a7} 0 W paint () MIAES thA] TE6iA A E2S JIch sphARt A

AR paint () WIAES A4 S&2F 4 {1z, b repaint () MAEE 359 4 Qlrh
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Canvas?| repaint () HAE7} 32EH o[HlE tAuj3] Ad == update () HAES 235101
THA] paint () Hl&ES T34 A Eio(l% gt} update () HlAE9] 7|2 T4

&4 paint ()
AEE 5&517] Ao o] 3P 8-S A= TS gt

repaint () update() paint ()
[0 1] X =2¢]
""""""""""""" y A/
2
Tkok o] d YRS AIBHHEA A ER2)S 31w update () HAEE A A o] A LS A
S= AEE AYSHA YL paint (g) HIAERE SESHE Hok,
public void update(Graphics g) {
paint(g);
}
public void paint(Graphics g) {
//5HH E2Y
}

thi dlAl= Canvas 9JollA HRP-AE 78 AHIZ Edfishd o) FRoMsE A A=A

w5 frABHEA BRIt Ttef Canvas®] update () WIAES AgefshA] oo o) &f
A$== update () &] 712 715 wzof o] FR9| = B XX,

»> RepaintExample. java

package secl14.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

1 public class RepaintExample extends JFrame {
12 /ol flee d3

13 public RepaintExample() {

14 setTitle("a E2");

15

16 //CanvasE S0 x|

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 MouseMotionListener {
24 private int x;

25 private int y;

26

27 public MyCanvas() {

28 //MouseMotionListener 7t

29 addMouseMotionListener(this);

30 }

31

32 //Canvas?| update() 22|

33 @lverride

34 public void update(Graphics g) {

35 paint(g);

36 }

37

38 //Canvas®| paint() A4¥o|

39 @verride

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%
@lverride
public void mouseDragged(MouseEvent e) {
X = e.getX();
y = e.getY();

//Canvas?| repaint() &
repaint();

//MouseMotionListener?| mouseMoved() 2|

//OIRA HES F22| %1 23Y o 55

@verride

public void mouseMoved(MouseEvent e) {
System.out .println("aaa");

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

RepaintExample jFrame = new RepaintExample();

jFrame.setVisible(true);

b

02
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Colore} Font

Sl 7S B8 I8 T85%°] Graphics?] setColor () WAEZR Colors A5 s A4
Ao= FA}, A, o] 18RIt ol So] Mo g dAStHH thaal Zol gttt

g.setColor(Color.RED);

Color A= 71820 2 13742)2] 7S FABK= Color A48 7HAIT 9lrk, o5 A4S o]

851 1371A19] Az A& A 2 = e

ColorBLACK ColorWHITE Color.RED
ColorGREEN Color.BLUE Color.GRAY
Color.DARK_GRAY ColorLIGHT_GRAY Color.CYAN
ColorMAGENTA Color.ORANGE Color.PINK
Color.YELLOW

1371 5 01919] the A4S da Atk R(Red), G (Green), B(Blue) g2 o834l
Color A& 215 w1 €rh, RGBEEE 217 0~255 Ato9] gk =1 o

Color color = new Color(100, 200, 50);
g.setColor(color);

Graphics®] drawString () 0.2 T8 A= 2] 718 AALS. AAMo] 11 AJo| R 12, ZEO)
5= Dialogelth. Graphics®] setFont () HIAEES o8t £E &40 HWAT 4= ok, vl

W82 Font 44| 1], w532} gho] A7,

Font font = new Font(String name, int style, int size);

name EE O[F0 2 F#A, =5, A, Arial 5& EIlth EE= SYAAwIE ol 7}
7| 2ol SFAAIA AlgEhs EEL olF2 dotdl7] H8f v Z=E AR 5= Tk
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GraphicsEnvironment ge = GraphicsEnvironment.getlLocalGraphicsEnvironment();
String[] fontNames = ge.getAvailableFontFamilyNames();
for(String fontName : fontNames) {

System.out.println(fontName);

2
¢
flo
I
uf
[
o
ne
il
H
off
iyl
i
N,
o
oo,
tlo
=
)
o
I
|m
[
o
ne
flo
Ly s}

ont A5 Aok, H

Font.PLAIN (25 2x}) FontBOLD (#2 2XI) FontITALIC(Z 22! 2K

ol A | IS ARSSIA 23 4= Sl HRa2 SR A0l wal 7o AA| 15 Afol =2

Font Z{A|E TH531 Graphics©ll A3,

Font font = new Font("&&4", Font.BOLD | Font.ITALIC, 15);
g.setFont(font);

the 9Al= Colore} FontE MM 24 E2Yskes e RoiEr)
» ColorFontExample. java
1 package sec14.exam@3_color_font;
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 /o2l e M3
13 public ColorFontExample() {
14 setTitle("MAat ZE");
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15 getContentPane().add(new MyCanvas(), BorderLayout.CENTER);

16 setSize(300, 200);
17 }
18
19 //Canvas 2ef& HA
20 public class MyCanvas extends Canvas {
21 public void paint(Graphics g) {
22 //Color HZA
23 g.setColor(Color .BLUE);
24 //Font ®H
25 g.setFont(new Font("=&4|", Font.BOLD | Font.ITALIC, 30));
26 /122 EEY
27 g.drawString("Color and Font", 20, 100);
28 }
29 }
30
31 public static void main(String[] args) {
32 SwingUtilities.invokeLater(new Runnable() {
33 public void run() {
34 ColorFontExample jFrame = new ColorFontExample();
35 jFrame.setVisible(true);
36 }
37 b
38 }
39 }
g 2t
B )] EE ol x|

Color and Font
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712 =& 3e7|

7l =qolls Al . BHL AFFE, © 501 QlEk Graphicst ©] 71E E@ES 19]7] 919t wla

=2 kgt Zo] A Bt

1) 2 J2l= HAE

e drawLine (int x1, int y1, int x2, int y2)

(x1,y1) (x2,y2)

2) A4S Jel= HAE
e drawRect (int x, int y, int width,
int height)
« fillRect (int x, int y, int width,

int height)

3) ¥ = EfR2 2l HAS
* 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
* 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)

JI2Hm KHE AJAE

(0,0) —
777777777777777777 . (x,y)
A\
Y+
width
(X, V)a
> height
Width
(X,y)."'
height
(xy) arcWidth
*Veg iy
/ arcHeight-§ \
‘ > height

width
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5) Yx| AltEE J2l= HAE
o draw3DRect (int x, int y, int width, int height, boolean raised)

« fill3DRect (int x, int y, int width, int height, boolean raised)

6) £ J2l= HACS
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) CiZEE Oel= HAE
¢ drawPolygon (int[ ] xPoints, int[ ] yPoints, int nPoints)
« fillPolygon (int[ | xPoints, int[ ] yPoints, int nPoints)
« drawPolyline (int[ | xPoints, int[ ] yPoints, int nPoints)
8) ¥HS XIR= HlAE
e clearRect (int x, int y, int width, int height)
drawXXX () 2 fillXXX () o] ZFo]5> A9k TL2ji=tf op | WS A ¢-=1folc},

the AAl= Graphics7 Algdh= thet HlAEE o]8-814 Canvasol] 183 LR,

»> 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 {
/HRl Aee dY
public ShapeExample() {
setTitle("=% 12|7|");

getContentPane().add(new MyCanvas(), BorderLayout.CENTER);

setSize(400,300);

//Canvas 2afA MA
public class MyCanvas extends Canvas {
public void paint(Graphics g) {
/7 27|
g.drawOval (50,50, 50,50);
g.setColor(Color .GREEN);
g.fillOval(50,100, 50,50);

/14 12|7]
g.setColor(Color.RED);
g.drawLine(50,100, 100,150);
g.drawLine(150,50, 50,150);

/IMZE 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);

/T2ty 1e2)7)
g.setColor(Color.0RANGE);

g.fillPolygon(new int[]{50, 100, 150, 200}, new int[]{250, 200, 200,

250}, 4);

//Z 2|7
g.setColor(Color.cyan);
g.fillArc(250, 200, 100, 100, 45, 120);
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45 }
46
47 public static void main(String[] args) {
48 SwingUtilities.invokeLater(new Runnable() {
49 public void run() {
50 ShapeExample jFrame = new ShapeExample();
51 jFrame.setVisible(true);
59) }
53 )
54 }
55 }
s Zat
=lolx]

HER 1o WS 2o ALY () S Hd B9IE 5] 2o o] BAEo] Hoj gl
2, T, AL 7 B EoIA 7T Ak @4 (ekelolaisine) o] Lkebde, o] R4S st 9

QFE| ] ol 4] vl A} o] 2] Alte] F7t MAkS TAIH O R Y AALE FEFA THEo]
= 71soleh Ak kel dElojA)S 8l Graphics2D 2] setRenderingHint () HAEE A
t},

of

-

3

i
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paint () HAE=9] uj7fH4 12 Graphics®] AR Graphics2D ZA|E Z=3s}al Q17| wEo]|
b2k o] e WIgkS 53] Graphics2D ZAIE A3l setRenderingHint () HAES &8

A 0]]:],

public void paint(Graphics g) {
Graphics2D g2 = (Graphics2D) g;
g2.setRenderingHint(
RenderingHints.KEY_ANTIALIASING, RenderingHints.VALUE_ANTIALIAS_ON);

Java 2D+ ofg] 7HA] Jliels) Sare}Es 719F gho® e Wvee A2 Aelskar Qlrt, Qb &
2ot 7152 BAskeHA]| o 7o) 7ES RenderingHints KEY ANTIALIASING 7]& ¥2ja}ka
Q7] Wiizo]| o] 7]¢] Zk& RenderingHints, VALUE_ANTIALIAS ONC.2 H75}H Fc}

the olAlE el LefobdS 280 o Y3t 287t o] ApolE Kol

»> 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 //oQl fee H4F

13 public AntiAliasingExample() {

14 setTitle("CtE|¥2[OHd");

15 getContentPane().add(new MyCanvas(), BorderLayout.CENTER);
16 setSize(200,350);

17 }

18

19 //Canvas 22iA A
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20 public class MyCanvas extends Canvas {

21 public void paint(Graphics g) {
22 /IEIYE|01HE HEstA| e A
23 g.filloval(50, 50, 100, 100);
24
25 //I2tE|L2|0j S 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 1z
39 }
40 }
s 2
[EEEEE (0
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o|ojx| a2|7|

oluA[E E2Ysl7]| Aotz oln|A] wtde v el 2 2slA Image 2AIE Hojof . Image

AAHE A= w1 E 717} gl A HARE Toolkit] getimage () HAERE 98 4= Qlch,

Toolkit toolkit = Toolkit.getDefaultToolkit();
//THY K| AR O|0|Z| FAZ2E JHX|1n US BR

Image imagel = toolkit.getImage(String filename);
//THY A8 E= QIFUIO| 0[0[Z] URLE 7HR2 US ER

=)

Image image2 = toolkit.getImage(URL url);

T 1A -2 Imagelcon 2A1E AAJ8lA] getlmage () HIAER A& 4= 9lct,

//THY AIARO| 0|02 FRE AL US BR

ImageIcon imagelIconl = new ImageIcon(String filename);
Image imagel = imagelconl.getImage();

/Y AAR = QIEUI9| 0[0jZ] URLE 7HA|Z US B2

Imagelcon imagelcon2 = new ImageIcon(URL url);
Image image2 = imagelcon2.getImage();

URLS AVH5H

flo

cheat 2ot

/IO A|ARI9| 0]0|2] F2E 7tA1 US ER

URL url = new URL("file:///C:\images\logo.gif");

/124 ot st ClMEL|of JUs O[0|A| MUY FP

URL url = getClass().getResource("logo.gif");

//RIE{Hlo] 0|ojZ] URLE 7HA|1 e &R

PIN=]

URL url = new URL("http://www.naver.com/logo.gif");

T 7] WS o884l Image ZAE LA olW|R|E Canvasol]l E2YT o =T, thaat
o] Graphics?| drawlmage () HIAEE o831t} imge Image Z2A|0] 1, x&} yi= ER O]

AEEENE
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drawImage(Image img, int x, int y, ImageObserver observer)

observer= °n|A| 2} ERlS FAO & wf Fasitt ou|RE 2t =5 7]
& ImageObserver? imageUpdate () WAE7F 3&EE=d|, o] WAaEE Canvas?)
repaint () HAEE TEA Tj7Er] 2R ow|X]E thA] 12k gttt Canvasy 71242
2 ImageObserver QIE|H|O|AE &8I Q17| wiZe] thisE ARE3lIA] observer?] vi7fgto =
= 4= Stk

2 dIAl= ImageExample ZEi240F U3 YA Q= o]u]A] #YS ¢131, Canvasol] E2

e

»> 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 /ol e d3

15 public ImageExample() {

16 setTitle("o|0|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 Ho1

23 public class MyCanvas extends Canvas {

24 private Image imgSun, imgMoon;;
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25

26 public MyCanvas() {
27 //HIBME SiMoz A
28 setBackground(Color .WHITE);
29
30 //0I0|1XE 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.invokeLater(new Runnable() {
45 public void run() {
46 ImageExample jFrame = new ImageExample();
47 jFrame.setVisible(true);
48 }
49 by
50 }
51
A3 Zat
BoinA Ja2| B =lolx|
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HiZ olo|x| 7|

JPanelol #i7 o|nlAE Y= WS dobA} JPanel paint() WAES AW @ 2419
paintComponent () HIAEE WA $&611, 2H4] HEUES] paint() HAEE Uso] 355}
TE Fof Qlr}, ujE 29 BE A HEUERT WA ERe)E o] 24| HEHE Wof Zuok
3EE paintComponent () oA v17 18 o] E&e)x|ojof git},

JPanel
@ paint()
@ paintComponent()
JTextField JButton
® paint() @ paint()

o2 A= JPanelol vl o|u|A]E ER23|A] JTextFielde} JButtonZ} Bl 7 ©]0| ] $of| HijA]
e Rk,

»> 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;
1"
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 d3
public BackgroundImageExample() {
this. setTitle("siZd 23 E7I");

this.getContentPane().add(new MyPanel(), BorderLayout.CENTER);

this.setSize(200, 270);
this.setResizable(false);

this.setDefaultCloseOperation(JFrame .EXIT_ON_CLOSE);

//JPanel ZzfA Mol
public class MyPanel extends JPanel {
public MyPanel() {
setlLayout(null);
//dTextFieldet JButton £zt
add(getTextField());
add(getButton());

@0verride
public void paintComponent(Graphics g) {
//8iE 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;

//3Button A4
public JButton getButton() {
if(btnLogin == null) {
btnLogin = new JButton("HE");
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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 }

=
0
Y
]

b

CIEEREEE —ioix

15 Swing ZtH|

AG7HA] e W= 7o 9 71A] BAIE s,
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AR ofZeiAo1 e A Al Y-S vhat 2
o] JFrame AREa|A] AT
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i
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2
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Appendix D 3

Java Ul — JavaFX

01 JavaFX 712

02 JavaFX Z2HE MM ol AlsH
03 JavaFX [0]0}2

04 JavaFX ZiE{|0|Lq

05 JavaFX OHIE X{2|

06 JavaFX &4 ZIA|I2f HERIZ
07 JavaFx ZHEE

08 JavaFX M|'=Hiot EHt

09 JavaFX ClO|Z¥27

10 JavaFX CSS AEIY

11 JavaFX AH|E Ul HA

12 ZH o|Szt ofiL|mjo|M

13 JavaFX 1tH|




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 efolrefelo] wal 3 chet ek

AWT

A o7k EAYRH 1995 el <lEfdlo] & E}ﬂ Al 4971 el Bie] SeelE ofEe]
AoV 2 GAA Alg Sk dlo|EjHewive UL HEUES o84 L= ek, 224 Java 1.0
o] ZFHE AW Abstract Window Toolkit= -0 X%IZM Al g3h= vloE| 2 Ul HZEUEE o] g3h= 2}
o= glet. 2t} By 2} ofZejA o] do] AeYre SAACl whet Ule] mepo] A= &

S, ERE ARHel gt

Swing

AWTE] thg FAI2 Swingo| 54T Swing2] 54 ofo|tjol= S AAA7} A5k vlo]E
H UL HEUES ARESHA] DAz A3l & e 2 dAANelA 5U3 UIE Z=5, Swing
ZpAEEe] Ul (look and feel )& ZHE2 §it}, T2t} By A8 Aol Lgx|w, vue)s o ¥
o ARSI E Ak, AlZte] Z HlolEl 2 U7} oy mo] ) BhefRt Al Ql EakE WHA AL
$7H= Swing®] ULETH= 29142 vlolel . UL o Alas El9ich, o4 Swing 47
dlolEjH ULe]l W7 AASIH,

JavaFX

JavaFX= Java 7|9ke] glAa%E mufed 9 ot = A AES: Q3 @ A4 I Ul Sefo]
1E ool EBolrh, JavaFXis At FEoh Beja|y el AR (CSS)E AT 4
7] wizel HnkE A R o= oL, IERo|EAE Sh Flojoa 2y A 2AS e
= 7] 2ol Swing k= He|sHA HAelE e o= Qlvks A3do] v tha JavaFX of&2
oS Aok Tl £19) A4S Hojz},

Al

JavaFX OHZ2[H0IM 7 24

[2lojolR] [2F Y AEI] [ElAaA]
X} T T CSS m 2 opl

'_:EE E=EOA} u_|,0|
FXML I [HIXLIA 2] SHAL
) Rt F= ml
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JavaFX 4x|

JavaFX+ Java 73} Java 8ollA+= JDKoI| EgHEo] ANt Java 115E JDKO| EHEA] ¥
QF oA BEe sSHlt), webA JavaFXE ANSSHH H=0] 3] A¢o] B aslt), JavaFX
5 A2 1S the URLOA the-2=3 4= )

https ://gluonhg.com/products/javafx

7] A|ltons Term support LTS 23 W= o] F7] wii2o] 17.0.2 [LTS] ¥zd& AleiRict, SFAA]
2} CPU o8 A= ARSh= PCol whet AlEfsal, BRelE SDKE AlERith
JavaFX version Operating System  Architecture Type
17.0.2 [LTS] v Windows v X64 v SDK v
[ Include older versions
0os Version Architecture Type Download
Windows m SDK [5HAZEE]

D JavaFX HZIS CHR2CHH= ARROl Wt Zefe 4 ict,

A= LYANE 4A T 45 712 (zip) FHO2 Sl ek, U5 AsHe ok Beprh

javafx—sdk—17.0.2

o] B|Z thg AR o] FAIILY,

C:\Program Files\Java\javafx—sdk—17.0.2

javafx—sdk—17.0.2 &t Y75 29 lib E67} Ik, o] Etolli= JavaFX oA Aleshe 2E
A (JAR) o] ek, o5 WEo] 3o Q= w7119} 9j712] o] S Yl QlEj#o]AE B
2 AP =i HEZ} B asith API =FHEE t URLOIA & = Qltk, sk o A=A 3t

84 QUES 9 HeheA Bulz(2A%7)) ol 718 A,

https://openjfx.io/javadoc/17

03-Java Ul — JavaFX 253



Scene Builder x|

A R Tseene builder= 2|77 o =55 ARGA} QIE|#|o] 2 TIARQ] WA 02 JavaFXe| 31 #ojoky
FXML 3} Abs sl 2 422 Z=7o|t) Scene Builder A7) 3}9& T2 URLOJA]
the-R = 4= gl

https ://gluonhg.com/products/scene —builder

AFg 3R PCO] LAl ute} %] shele: chez s,

Product Platform Download
Scene Builder Windows Installer
Scene Builder Mac OS X dmg ‘Downlozd
Scene Builder Linux RPM =
Scene Builder Linux Deb
Scene Builder Kit (TP JarFile Download

N
o

AR IOl - GRS A B =E T o] A

C:\Program Files\Java\javafx—sdk—17.0.2\SceneBuilder

iig SceneBuilder Setup

Destination Folder
Click Mext to install to the default folder or dick Change to choose another.

Install SceneBuilder to:

Back Next Cancel
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A7 o 3

10
=

pr
)

o

g

il

=23} Scene BuilderZ} A=t}

C:\Program Files\Java\javafx—sdk—17.0.2\SceneBuilder\SceneBuilder.exe

e

Recenl

e e

Empty 81Z31& Agshd oh2yt 22 Register with Gluon Hi8HA7F 42t} Cancel HE

er with Gluen O >

Welcome to JavaFX Scene Builder, the best way to rapidly build JavaFX user
interfaces. We would love to keep in touch with you to let you know about
updates, new features, tech tips, and the like. If you don't want to hear from us
ever, simply untick the checkbox below.

Email address:

¥| Keep me up-to-date

e(fx)clipse Ax|

e (fx)clipse= JavaFX 7| =45 Al g3l ol2HA S8 ol Z2AE A4 9l 2 ¢+

. FXML 3} Scene Builder® 27| 59| 7|52 A&7 "z vl-¢- Helsich,
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o|ZH 2 w4 [Help] — [Eclipse Marketplace & A5}l Find Yzl javafx & 9
gF ok (Enter) 715 2t thaat o] e (fx)clipse E#1810] HAEH [Install] HES =4
Azgitt, Ax)7t kR EH o] S AE ol A A sgeltt

e(fx)clipse 3.7.0

e(fx)clipse is a set of plugins who make developing JavaFX 2 application with your favorite IDE an
excellent experience. It provides wizards, specialized C55 and... more info

by BestSolution.at, EPL
[avafx

W 528 # | Installs: 577K (10,363 last month)

[EIED e(fx)dlipse HE2 CRR2EE00= AR Tt Eard 4 T,

o]ZH A Hlfroll4l [Window] — [Preferences}E ABgit}, 9% Hmol|A JavaFXE A=A
o2} 7o) SceneBuilder A8 I+ F 29} JavaFX SDK AZE Y2sl= 80| L2t

= Preferences

type filter text JavaFX S v
Help ~
Install/Update SceneBuilder executable |C'wpmgram Filestlavatjavafx-sdk-17.0 2#SceneBuildersSceneBuilder exe ‘ I Browse I
Java
T JavaFX 11+ SDK |C'wpmgram Files#lavatjavafx-sdk-17.0 2#lib ‘ Browse

Language Servers

< el > § Restore Defaults Apply

@ s @ ==

Qlglglo|| A [Browse] HES 23| the Az o] ulele Ales)zc}.

SceneBuilder executable

C:\Program Files\Java\javafx—sdk—17.0.2\SceneBuilder\SceneBuilder.exe

JavaFX 11 + SDK

C:\Program Files\Java\javafx—sdk—17.0.2\lib

[Apply and Close] HE& 29 8f 4831t
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02 JavaFX ZZ2HE MM U A
JavaFX ofiZg]Alo] S $Igt L2 A E= Java Project Tt= e (fx) clipse”} Algall5= JavaFX
Project YIAH=E o884 AT 4= ek, 23 S5 wioll= Java Project® AAsk= Zo] &

11, JavaFX7} o= A= o8 A H JavaFX Project YAFEES o]-§8k= Zo] £,

0%

e

ZRHE AN U M

olZHA oA [File] — [New] — [Java H

Project|& A198lth New Java Project o =

MRl A Project name- ‘thisisjava_

appendix_javafx'2 ¥¥3}li Create

0 i ction pnemnt AE

module—info java file®] A FH}20f 2|33k s IR
-
t} JavaFX Z2AEX JavaFX SDK7} Al%- i e e
0 Conate et fokders e dourcel ind clks ey Contaues sl

she mES WS o, o} wEel e )
O MAL shol St B E 71t 29

s ae s el g

[Flnlsh] H-] E O EL OI'D:‘ L]'_Q.L- NCW &= New module-info.java

. . - Create module-info.java
mOdUIe_lnfO.]ava q‘]ﬂ“’b"ﬂ'ﬁ]’"‘ MOdUIe Create a new module-info java file. @
name©] ‘thisisjava_appendix_javafx' @S | vodie neme

hol5}al [Create] HES ZEslic},

[IGenerate comments (configure templates and default value here)

JavaFX ZE X 3 o=y 43

JavaFX ZR2AE= JavaFX SDK7} Al 53dle HES Z23)of 3t} thisisjava_appendix_
javafx Z2AEES Melstil kA @ 2E-5 Fe]8ld] [Build Path] — [Configure Build Path]
W55 Mgt} [Libraries] $olAl ModulepathE 483131, [Add External JARs] HHES &
2,
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% Source (= Projects B Libraries &g Order and Export @ Module Dependencies
JARs and class folders on the build path:

v ¥ Modulepath Add JARs...
=\ JRE Systemn Library [jdk-17.0.1]
2 Classpath [ Add External Jars.. |
O 3L = o =] = =TS 5 =
the Z00] Sle B 1 B (JAR) S AEslaL, SRS wo] SRith
C:\Program Files\Java\javafx—sdk—17.0.2\lib
% Source 1= Projects =h Libraries & Order and Export @ Module Dependencies
JARs and class folders on the build path:
v & Modulepath Add JARs...
(o javafx.base jar - C:#Program Filest¥Javatjavafx-sdk-17.0.24ib
o javafx.controls jar - C:#Program Fileswlavawjavafx-sdk-17.0.2#lib Add External JARs...
oo javafifxmljar - C:WProgram FilesWlavatjavafx-sdk-17.0.2%lib add Vari
(o javafx.graphics.jar - C:#Program Files#avattjavafx-sdk-17.0.24lib ksl
iwo javafx.mediajar - C:WProgram Fileswlavatjavafx-sdk-17.0.2%lib Add Library...
o javafx.swingjar - C:WProgram Filestt)avattjavafx-sdk-17.0.2#lib
fon javafxweb jar - C:#Program Fileswlavawjavafi-sdk-17.0.2#lib Add Class Folder...
o javafx-swtjar - C:WProgram Fileswavawjavafx-sdk-17.0.2%lib A e e
=\ JRE System Library [jdk-17.0.1] et Ut i o
@ Classpath =

2] Aof| A= javafx.control, javafx.fxml, javafx.media H&ES AMESIER W5 7|&Alol| A

o5 & tigt & A= sfof et

»> module-info.java

open 7|YE7} F71 o)z JavaFX ofiE2lA ol do] A3E uj S 2lElds sk o
ol ZRAE Yo W= o] el &S 88l fleiAolth java.se HY HE

IDKZF AFSHE BE wES A5 919 F7Fsten
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Mgl S2HA =y

JavaFX ofZe]Alo|dE 7sted Al A wQl SeAE AAdsfiok it w9l Sl JavaFX
offZg|AloJ S ARk oot w9l Sefjaes A FEllA] ApplicationS AR start ()
=S A Sfsfiof gt

2]31 main () #HlAE0AE Application?] launch () HIAEE $&3fjof 3kt launch ()
2=l S0 AAIE AL, Hdl AEE APS the start () HAEE SEdh= AT

ot

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 @0verride

8 pub11c void start(Stage primaryStage) throws Exception {
9 primaryStage.show(); //91=2 20{Z7|
10 }
D
12 public static void main(String[] args) {
13 | launch(args); _ //Appllain 23| A4 9 ool =S 44 |
14 Yy
15 }

A3 Za}
- = | B |

JavaFX+& 995 7o (Stage) 2 ¥33H} launch ()= start () HIAEES &3 off vo] 9
= primaryStage2 Al 33R=t, start()ol|4 primaryStage.show () HAEES TETHo 24
Q] A= f-7} KoK,
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JavaFX 2l0|ZA[0|E
JavaFx o &Eg|A o)

Application.launch()

Application.launch () HIAERE ARllA] tha} 2 A2 RISt

!

712 MRt

!

Platform.exit() &
[C

Ofx[2t Stage &l

init()

|

stop()

| |
start() O

=

A

launch () Hla=rt S2EE vQl S0 712 APAE SEsiA AAlE st ololA init ()
HAES ST init() Hlats el SH29) A% wizlighe Fof ofEelAlol o] ol 83 4
A== =T init () o] BUAL U, start () HIAES &4 HQ] A5 YA

JavaFX off&e|A|o| o] FRER= 79 thaat o] Al 7117 qiet.

m

@ OIRAZ OIX|2} |I=2(Stage ) 2| 25 ATt 27| H

2 =2
= ="

o

ih

ml
§=

H

ol
o

ir]

s

@ X{Ht F=EZ 0fX |2 2I=2(Stage )2l close () HAES S&

Q@ Xt Z=Z Platform.exit() = System.exit(0)2 SE&s W

JavaFX ofjZg]Ale] e F5E]7] 2Aof stop () HAEE FEFdh=1], stop() HAEE= ARESH
e el (w271, YiENR F7DE 71315 Eoh init ()& stop () Hlats g4z g
Sk 79-0f| A el A] ARg-at Et

FES L glo|zajo|2e] 7 dAof|A] SEEE HAEE AR thE AfEAofA] AdEchs
Aotk JvMe] AAdg main 28 =7} launch ()& Ad¥etd o3 2= o5 7H 27119 28

=2 AVgakaL ARl

—=

@ JavaFX—Launcher: init() A&t

@ JavaFX Application Thread: H|2! S2HA 7|2 MAX}, start() & stop() Al
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JavaFX offZ]A o] Ao A&=9-(Stage )& HIESH Ul A4 2 474 214 283l o[HIE A

I JavaFX Application Thread”} g3t 71 o]f+= JavaFX API= A8 2] QPHskA] ¢

obA] e 2T E7FSAlof UIE AstAY 48k = A7 A8 ] whiolct,

Z12§A] JavaFX Application Thread¥F UIE AASAY 783 4= Q=& o] Qlar, ThE A

=7} vt Al B ofl9f7E PRI init () HlaEolA UIE A4 3}% FEE AJshH <t
=4, 11 o]f= init () WAE7} JavaFX—Launcher 28| =04 4

the oAl 71 A28, init (), start(), stop () Hl&E7} ofH A =/dolA] Afu=A] Hof

<=t

»> AppMain. java

1 package sec02.exam02_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 @0verride

12 public void init() throws Exception {

13 System.out .println(Thread.currentThread().getName()+": init() $&");
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 }

ug A

main: main() &

JavaFX Application Thread: AppMain() &%
JavaFX-Launcher: init() &2

JavaFX Application Thread: start() €&
JavaFX Application Thread: stop() &

init() 229 ojake: ool Seje) U v fghE Qo] ofBelAlolie] 2rIgroR ol 4
SIS sHe Alolet, el Sl S A o) A%y v Aghe: thet 2o Folcki 7HyshA,

java AppMain --ip=192.168.0.5 --port=50001

Application,launch()% main () HAE0] wi7iZES T2 dAR=T|, o] wi7igk init() |l
S04 thEa o] de = Qi

Parameters params = getParameters();
Map<String, String)> map = params.getNamed();
String ip = map.get("ip");

String port = map.get("port");

Parameters?] getNamed () WAEE “ip™E 7|2 814 “192.168.0.5"8 #AstaL, “port™E 7|
2 3|4 500017 A= Map A4S 2lgglt),
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JavaFXe= Y-8 Fopuecx 3Esh} Fofi= 3 Hof shuke] A4S 712 4= =1, JavaFX+=
AHE Scenel 2 FHICE W9l A== start () HAZ2L] primaryStage T7HGEE R AL E]
F

SceneS A8 UIY] FE 71g0]1?] javafx. scene. Parent’} B85}t

Scene scene = new Scene(Parent root);

Parenti= /4 Fef0]7] wfize]] shef AHloNd S [ g o o@ize)

2 AHE A8 Alsalof 3ith 2 javafx.scene.
layout 7]} Helolq5o] AR AAZ Ul

Yo o Parent(®E ZiEo|)

50| F7He= 352 ZEloldolH, ge|d <] —'—'LT-T’JF |:

Scene(EH)

Label(Ul ZHEE)
Button(Ul ZIEE)

ol7} Apo] Z3} o7} Hiet,

rseene S AR Folle YmpSuseo] ok skt

Stage 2] setScene () HAEE AMESHE setScene ()

)
At m7fgEe R B Scenes A= UHE-0 & A3t

primaryStage.setScene(scene);

e A= Parent®] 5H¢] 222:Q1 VBox HE|O|UE 0834 Scenes A8k M2l A=
(primaryStage ) 2] AHO 2 A4t VBoxo= Label¥} Button Z1EZ-S- ujx]ic},

»> 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 U AW N =

03-Java Ul — JavaFX 263



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 stel A2l VBox ‘47
17 root.setPrefWidth(350); //NBox2| £ M

18 root.setPrefHeight(150); //VBoxQ| =0| 4%

19 root.setAlignment(Pos.CENTER); /IFEEE Y= FE

20 root.setSpacing(20); /IHAEES| £#2| 7tA

21

22 Label label = new Label(); //Label ZEZE M4

23 label .setText("Hello, JavaFX"); //text &4 M3

24 label.setFont(new Font(50)); //font &4 43

25

26 Button button = new Button(); //Button ZEE A4

27 button.setText("&2l"); //text &4 23

28 button.setOnAction(event -> Platform.exit()); //22 O[HIE 22|
29

30 root.getChildren().add(label); //NBox0i| Label ZHEZ 7t
31 root.getChildren().add(button); //VBoxoi| Button ZHEZE 7t
32

33 Scene scene = new Scene(root); //NBoxE& FE ZE|0|H=Z sliA Scene 44
34

35 primaryStage.setTitle("AppMain"); //2=9| A= AZ

36 primaryStage.setScene(scene); /=0 ¥ 43

37 primaryStage.show(); /9= 20{R7|

38 }

39

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

41 launch(args);

42 }

43 }
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nx
0%
m
i)

u 7 AppMain = _Iw

Hello, JavaFX

0|

VBox+ 4] HeFo 2 AAEES vj|sh= ZAH|o|HE WA Label viA|stal I ool Button
s XAt 282101S Button= 23S 4] 2H¥8l= ActionEventE #|2|gk A o]t} Button
Z=5P4 Platform.exit ()& &34 cfEeAIO1AES THPESE LT,

03 JavaFX &[o[oIR

Zscencol = thefst EZO] X =0, o]&S HiR|sk= Ao] Foloptaouolt) Hlojol-&
2Hdsle WS 5 7EA)7E Qlek, shus Al =R 2Pshs 2 TR glojoprolil, thE §f
U= FXMLE 2Hdsh= A3 #lojolzoltt,

D2 A ool

22 7904 dlojobolzh Aut HER UL AESS WjX|SH A& Uit Al sso] oj A
Apgo] AEshe WA R AES Hj, ek A4, oMIE A 58 B At HER Ayt

o e dlolobgo] BAISIAE ST} BT, BE S A 24

1=
Aold el deeliA AEshe A ot S eEet § 7t Hojokx |
SAF AL AfuRdsfof ks TR Sl

Apgao stz ¢
7 sfefehe At

T oflAle Ho ShHT 22 glojokg T2 a4 o7 At Ao}, "9lAEE S
9\1]\1—1:‘ TextField ZA_E%_' ia% *)r\‘ E‘ Button 7'“::——% 17 AppMain E@&J

o] o2 Ughs| wj|Ee] 9l7] tjie] £E Zgloliz ||| | =
HBoxE AHg3H3c),
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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 ZE{0| 2l

16 hbox.setPadding(new Insets(10, 10, 10, 10)); //9t= ofui HH

17 hbox.setSpacing(10); /IAEE| +8 2t 43
18

19 TextField textField = new TextField(); //TextField HEZ M4
20 textField.setPrefWidth(200); //TextFieldel Z M3

21

22 Button button = new Button(); //Button ZEE M4

23 button.setText("&Hl"); //Button 22+ &3

24

25 ObservableList list = hbox.getChildren(); //HBox2| ObservablelList 7|
26 list.add(textField); //TextField HEZ bz
27 list.add(button); //Buttong| HEZE HjiZ|
28

29 Scene scene = new Scene(hbox); //8tHe| 2E ZH|O|HZ2 HBox A|¥
30

31 primaryStage.setTitle("AppMain"); [//ER 2F A2 HF

32 primaryStage.setScene(scene); /=R 2o St 4

33 primaryStage.show(); /1S 2 2o

34 }

35

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

37 launch(args);

38 }

39 }
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FXML 2lojor=z

FXML2 XML 7|9 opEe] 1o|2 JavaFX of&@|Alo] ] UL #lojoRg Aut =04 22
A BlLR Aolshs HS Zlasit) o] HPH O ofs Zo|Sandoid 1S Flulshs Wl T} S A)S}
), XMLE #oJoRzE 2dstal, o[fllE A2 Bl ofZe|Ao]d 242 A= 24l

B2 Flojorig A oJslr] whizol] Bi1o]l o3t tfolu el ol 4al, i ¢k 5 Hlojox
7 Al A S T 1 glo] FXML B Rt s S 2 we|shey, T2 Hlojopx
o] sk e Sto] ARbge] 715 uhgoll Ak 717 B4 4 9

e dAlle 2234 FojoRE AMShe o dlAIE FXML FlojokoR Wt ZlofH,
FXML g|o]oF-& root.fxml TFA & th&a} Zho] 2448k 4= 9t}

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 <import javafx.scene.layout.HBox?>

4 Qimport javafx.geometry.Insets?>

5 Qimport javafx.scene.control 2>

6

7 <HBox xmlns:fx="http://javatx.com/fxml"> <!I-- HBox ZH|o|{ Mot —->
8 <padding) -- QFF ofE M4y -

9 Insets top="10" right="10" bottom="10" left="10" />

10 </padding>

11 {spacing>10</spacing) (- HEEZC| 3 2t4 43 -
12

13 <children) I-- A HEE 27t >
14 {TextField> {1-- TextField MA -->
15 <prefWidth>200</prefWidth) {1-- TextFieldel £ M -->
16 {/TextField>

17

18 <Button> {!-- Button ZHEEZ MA >
19 {textHERIK/text) {!-- Button 22} 244 —->
20 </Button>

21 </children)

22 </HBox>
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FE Hlo|Hel HBoxw (HBox) B2 AL, fx FAtel] tieh vlyaao]2 Al
(xmlns:fx="http://javafx.com/fxml")¢] F7}=o] Q&= AL & 4

shdo] fxXXX) FE ) B B fxixxx="gt" FEj o] H4S 2MI T 4= Slrk= &olth

HBox Zg|o]Hef| 5012 TextField2} Button {children) Ej712] U802 Z}7} (TextField)
¢} Button) Bj1E 2MJH AL & 4= 9lrk. {padding)-> o1& Woh=t], & o]ofA] sls5glct,

Che-2 At 22 FES At vel Fehold,

»> 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 ZEAE start () HAZ A FXML glojok ot o1 AdH W8-S AAsls|of s,
o]AL FXML 29olgtal 3t} ojuf FXMLLoader?] load () HlAE7F AREEIL) load () HA&
TE= A3} QA A LE QIT)
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CRe-2 A2 load () WAER FXML dlo]oks: 1S 29si= F=o|t},
Parent root = FXMLLoader.load(getClass().getResource("root.fxml"));

load () €] #j7ig2 FXML -L} 19] 9]x] AR~} Q)= URL AAolct FXML Ttelo] mjel
2.9} HA7E H7|A]0f| UL A, getClass )& Wl S RIS A1 A A2E o]-83)A
getResource () 2 FXML 7+¥S 2ot URL 2315 A& 4=t}

-2 QIAEIA Joad () WAER FXML glojoke 3}dS 23H= I o]t}

FXMLLoader loader = new FXMLLoader(getClass().getResource("root.fxml"));
Parent root = (Parent)loader.load();

A2 E QIAEA load () A7} 2RISR B9 Parent EFISIE, AA] 211 FXML 1)
o4 R e Aol Zeolulolet, 91 AIolA FXML 5ele] FE B 1 (HBox) o] E o
23k 2] Bl wislo] 7Rs sl

HBox root = (HBox) FXMLLoader.load(getClass().getResource("root.fxml"));

FXML S 29314 Parent A4S A3k o|AS 714
S Fct

Tt o] Al 7S A4

oy

Scene scene = new Scene(root);

2|0joF of4h: mHSat Opxl

AESS 17] ZA) ¥XI517] S olfo] 719 Box 02 Sofich, oo 3

o] QL= TGL QHE ol wshal nHALE: g oful S T

jus)
o
=
oﬂ

paddmg‘q. U]—X

g2 Aol setPadding () HAES ARES|A A= vHd, b vhZ Zgo]H 2]
setMargin () HAEE ARgaljof gttt dlE £ Button®] HBoxol| 3= 0] )& wf HBox|
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A IS 5002 F= 2 ButtonolA THE 5082 = A2 U 23S AR 2=

=2t

fr

= HBox2| o Button2| OFxl

HBox HBox

w e e

Xt HBox hbox = new HBox(); Button button = new Button();
c hbox.setPadding(new Insets(50)); HBox.setMargin(button, new Insets(50));
<HBox> <Button>
<padding) <HBox.margin)
EIE\LAL <Insets topRightBottomLeft="50"/> <Insets topRightBottomLeft="50"/>
¢/padding) </HBox.margin)
</HBox> </Button>

bl a} g2 A-8-sk= Yx]of| Wt top, right, bottom, left® I},

Zigf|0|HA Zieflo|LB
.I
;I_E”OMA% ZeojHAL Ze|o|HBL|
top padding ) )
v right e right
e margin © padding

UHIY} SR Tnsets A= Algslor sk, ot o] ARtk A vzt A=
top= AR AAMRe 2 Wi E o] o] A 7T o= 3l& Ao,

//top, right, bottom, leftE 2% SYst o2
new Insets(double topRightBottomLeft);

nx
ox
ot

//top, right, bottom, leftE Ct2 ez Msh
new Insets(double top, double right, double bottom, double left)
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ok dAE B 14~172101S HBox ] ¢t [ app.. (=] B [wess

n App.. = B

Z oY) Jig o2 top left= 50, right@}
bottom-2 1022 A4FIc), Z12]a1 20~2324<1
Button®] BPZ ofd] npX 02 topT} right
= 10, bottom¥} lefti= 5022 AW} st

rlo

59 2 0m HejoeL 217k Al

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 {
I @0verride
12 public void start(Stage primaryStage) throws Exception {
13 /e 43
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 //opR1 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 E{29} X 2= i

FXMLZ A% 2= A} I =2 ¥ste]o] Ag)w]7] wjizo] xju} I =9} ufjsy A7} 2Ashc},
o] ujsg TWATE & o|a5hH JavaFX API EFHEES 2h284] FXML B2 44 2HJE 4= 9l
the-o =2 A gojole xpul F=oF FXML #|o|oks: e 15 i A7l Fot),

2 TR Y00k Kl Z=

HBox hbox = new HBox();
hbox.setPadding(new Insets(10,10,10,10));
hbox.setSpacing(10);

TextField textField = new TextField();
textField.setPrefWidth(200);

Button button = new Button();
button.setText("&l");

ObservablelList list = hbox.getChildren();
list.add(textField);
list.add(button);

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>
prefWidth>200</prefWwidth)
</TextField)>

Button >
<textHERIK/text)
</Button>

<children)
{TextField)...¢/TextField>
<Button >...</Button)
</children)

FXML2 XML 7|51 ut=3.¢] lojo]7] wfiEell XML 2Hd 121 2 2|7 4] 2HAd3fjof gkt FXML
Y15 224 997 Reks 2l FEo) i El= FXML 2] 1F21E olafishd FXMLS e ¢
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% olek, 13 FXML 2P 782 2] Al ]2 5k

jj7| x| A

ZpaE e 9] w7 2] A} wfg == FXML Bl 1= (?import?)olt}, S22 shE importdh=

it 22 1729 wE SEAE importsh= WS ohEak Ao,

Xt 2= FXML Ef22
import javafx.scene.layout.HBox; <import javafx.scene.layout.HBox?>
import javafx.scene.control.x; &import javafx.scene.control .*?>

?import?) 715 25k 1A= FaliA qlrk XML A 829l (?xml version="1.0"
encoding="UTF—8"7) 1} £E Zig|o]y E{jL Afo]o]t],

xml version="1.0" encoding="UTF-8"?>

¢import javafx.scene.layout.HBox?>
&import javafx.scene.control .*?>

CEREZEI0|H xmlns:fx="http://javafx.com/fxml" >

JEREUH0IHD

FXML 19| o] 52 5h}9] JavaFX API S22 |53t wigE|7] wfze] g SeHA7F 245t
= 7RIS HEEA] Cimport?) BiTL= A sjof gtk 34| oo FXMLE 29 wf not a
valid type°lgt= HIAIR€E &7 javafx fxml . LoadException©] EAYITE,

Ef=T M

FXML B 2= &) Afolofl B L o5& 2Mdet 2191, WhEA] AL e 17} QLo & Bt Q)

of gt} 1A] 9O javax.xml.stream. XMLStreamException |27} 2HAYSITE

Ef0IE> - /EH0IES
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AR e 9L B BT Atolofli= BT Wi-go] 2 El=t, B W8] gl ol thaat ol A
2L |71 Eof| /)& Bolal £ g e 4= it

<Ef015/>
1 0] 2L JavaFXQ SaAo| AL, Setterd] HiAE=To] & 4= it} the o)A Button #A

EESS A FER 2%

2 FXML B 712 2Pdet 218 vlasi = 447 ofsi7} 2 Zo|,

XHt 2= FXML

Button button = new Button(); <Button>

button.setText("&Hl"); {textHEI/text)
</Button>

Mo

2 M
= —

o
FXML ¥ that 22
A ok gy, T19iA] ¢

<Ej01E

AN
&4

oz
I

(N

O

AN
=

MO Setter HAEHO| =4, HE Setter’} ARRE

O
BAT

2490 714 2= otk &7k

=7 s FrheE (") B 22 ()2 Hhe

H javax.xml.stream . XMLStreamException ¢j|£]7} 2}

Y= E>> - CEA01E

2~ 0l A
-’—)\J\l_.

A2 oL 7|2

B} (boolean,

byte, short, char, int, long, float, double)2] Ft& A", String (AL )& A& 3=

Setter¥t & <= it} A&

£9°] Button®] 225 AT 0 setText () WAES ARS-SR=d, wi7h

glol BAtdo] B2 thaat o] text 4402 A4 4= ek

PN =] 1=

Button button
button.setText("&Hl"
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FXML (Setter E{T) FXML (Setter £4)

<Button > <Button text="=l"/>
<textHtel/text

</Button)



245 Mot

N

e

Setter M AE7k 7|2 B}l String B}4le] obdl the eele] A1S i fgho = Zrochd 44
2 A3 4 G, LR Aslor gk, o)) miiglel ZAE iR A11sH WS dtobu,

&
nd

rH 0 Tt 2ol FeAFOR 1B A new FAR 7| AYAE S 4
A7F e,

<EAA>

qrek Ay zfof| w7 W=7} Qlan, 7l ¥4=oll @NamedArg (javafx. beans. NamedArg) ©]i=E|
ol 4to] 4 g=lo] Qlckel Amolut AHA] i A4l 4= e

Els £8="a" <EA2>

<OH7HEHASDEI/ O EH 4>
A

o|Z 50 HBox 2| Wd-S A4 0 setPadding (Insets value) WAES ARS-3=1], Insets+
715 AAZ7E ¢1aL Insets (double topRightBottomLeft) 4= Insets (double top, double
right, double bottom, double left)TF It} o] Z-$- Insets AAE FXMLZ Aldstd of22}
2t

PN =] =] 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) (A fxivalue="2"/)

Ze27F valueOf (String) HIAEE AlFaiA AAE Adshs 497t stk dlE S0l String,
Integer, Double, Boolean Z#A= valueOf (String )& S&3|14 ZAIE gt o] 7

chga} o] FXML Bl 15 2448t 5 9lrt,

B~ fx:value= "gt" »

dl& E9] String, Integer, Double, Boolean ZAE 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) (22A fx:constant="&%"/)

2ol Fold Ardhe 2L AS 7olle the 2ol FXML 325 2Hd e 4= Qlek

<B2liA fx:constant= "AL" />

o|& £9¢] Double MAX VALUE A7k Button AEE2] maxWidth 432 A4
% TR} o] FXMLE 41918 4 ‘E}.

ox,
e
o

XHF = 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="HZHAE")
ofi ZeE new GAIAR S AT S 8T, HH WAER A0S Yolof St A

o}, o] 79 ke o] FXML B AT 4 9lct,

32

Ee2jA fx:factory= "ZHH0|AE"

dlE E9] ComboBox? setltems (ObservableList{Ty value) H|4AEx= ObservableList ¢!
EHjo]A9] & AAE w7z e 2 71A]=H, Observablelist 7@ Z4A+= FXCollections2] &
2 W|4=91 observableArraylList (E.., items) HAER A& 4= o}, T84 o3} Zro] FXML
= 2dsfof gttt

XMt = FXML
ComboBox combo = new ComboBox(); <ComboBox>
combo.setItems( dtems)
FXCollections. observableArraylList( <FXCollections fx:factory="observ
"S", "HIEH" ableArraylList™
) <String fx:value="374"/>
); String fx:value="H|Z2"/>
{/FXCollections)
</items>
</ComboBox>

Scene Builder AF2

A7) FXML B8 A5k whe sl dlolobso] Belass gam 4 44
SH= 718 31E Zjolt), 01804 AX|8t Scene BuilderE o884 =271 o =5 1Wh4o
S-S TAReIsHH AH50 2 FXML Ho] YA EEE uf$- #esic}

Lm

AR JavaFX o &2]Alold 7 A #lojokk 22 Scene Builder® #HEA] ZI3Ys}aL,
gt 4 A FXML B2 23 AAsh= Zlo] drbHolt), ta Scene BuilderoflAl
FXML #lojokzE Adsle Mg HofEr.
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File  Edit  View Insert  Modify Amenge Preview  Window  Help
Library Inspector a e
L4 ¥ Properies _ ImageView
.
- y Specific
ED PasswordField JavakX Scene Builder
0 ProgressBar image # |\ \PubliciPeture
(3 Progressindicator Chackiosx Checkiox Prasarve farie  [if
(5) RadioButton Saoa0th 7
3 ScrolBar (RonzonAl)
B serommar (vestican Hode
— Separator (ROM2oNTAL) Sl
I torssanss nosssisan
- Cpacity 1
- Hode Orientasion | LEFT,TO_ RICHT >
= HOIN 202 58 e h Visitie ]
' Focus Trave
B — Comar Innerned Defaur)  *
Document Eifecs = =
" e
i - JaFK €55
¥ imagevien
(B Topgledumon 517 - Lt LimegnTier
- Camrolier £ Coste ; ImugeViow

Explorer FollA FXML o] YA 97|21 € A3l vp-L 025 ‘ﬂ%% —2@.5& ¥ [New]

— [Other] — [JavaFX|2 &°17} [New FXML Document}& A&},

@ New - BN

Select a wizard p—

Wizards:
|ty'pe filter text

> (= Java Emitter Templates -
4 (= JavaFxX
@ JavaFX Html Template
[FZ] JavaFX Library Project El
23} JavaFX Product Configuration
[ JavaFX Project
«#| New FXGraph

| |¢» | Mew FXML Document |
2= Classes i
® | = Back Mext = Finish Cancel

FXML File tjaHdAtol|A] Name 2ol AAIS nfd -2 9125}al Root Elemento] FE ZE|
oly7} & SYPAE AESt T [Finish] HE2 S331H FXML Ttdo] AJ/JEct,
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& L | [

FXML File v
1y An FXML file should start with an uppercase

Source folder chap17/src
I| Package sec03.exam03_fxml_layout

Name root

Root Element [HBox - javafx.scene.layout v] ’Brow&e ]

Dynamic Root (horoot) [

N

® Next > [ Finish } ’ Cancel ]

2.2 Root ElementE HBoxE AE5} A48 FXML o} 8- HolZo}

¢&xml version="1.0" encoding="UTF-8"?>

<import javafx.scene.layout.HBox?>

xmins :fx="http://javafx.com/fxml/1"2
| E[0fQl0E ARHIGIS 12 FXML HRS =5t |

<HBox xmlns:fx="http://javafx.com/fxml">
<1-- TODO Add Nodes -->
<{/HBox>

A3 FXML 3195 Scene Builder® A5l o] &H 2 Package Expolorer fol4] FXML
g Aefalial oA @ 28 HES FE5E 5 [Open with SceneBuilder[E AT8isHH Hr},

Scene Builder 3PH9] ¢1Zof 9)= [Containers|2} [Controls] HirollA Yol= 3HE-S ﬂil
3 Fe] tAQl Gof| EFA17IH viz|7} e, vz Agouet HEES] 4442 3hH 9.
of 9l= [Properties]€} [Layout] #lyroll Al A4 4= Qict,
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File Edit View Insert Modify Arrange Preview Window Help
Library Q o | [0 Heox ) @) Button: 2l Inspector Q o
e Containers = Properties : Button
X Controfs !|
Button =._ Il Text |
i,
CheckBox Ta T | ER |I
=R . -
ChoiceBox T, | Font ',” System 12px A |
"] ColorPicker Tl 4
e Text 5341' I BLACK x| |
ComboBox o o 4 |
e 3 " #ap Text
DatePicker (FXB) Ej —
Text Alignment = = ==
[5] HTM| Editor _ S
L . 1. ELLIPSIS >
>
__‘ Mizcellan
E Shapes |
s Ckaﬂi o
» D |
Specific
Document ar
v = = Hierarchy Default Button
=) [ HBox Cancel Button
[T TextField T
Graphi
Button 22l L
>
= Controller > = Fadad Emm'/

dloloks: tj2le]

FhE A ol A [File] —

[Savel& Al

04 JavaFX ZiH|0|L

goloRE 2 w MEESS 4 viA D - = ol Sl A7) ZH|olu o, javafx,

scene layout 3j7]Z]oj=

o)

Sz B FH|olHe]al, 11 o]9jef Hbox, Vbox7} 3ith,

A FXML THU = ARttt

ot eloly Sellaso] EARIT HUAPE PaneS2 U= 2

Ziefjo|L Ay

AnchorPane HEES FHEE 0ISsHM HiX[oh= 2i|0[0IR

BorderPane 2|, oz, 2%, 2% U0 ZHEES HiX[ok= 2i[0[0IR
FlowPane O HiRIGHE| B7H0| £EsIH MER oll tiX|ok= 2i0[0F2
GridPane J2|=2 HiX[otE| Mol 3717t 1FEX0|X| 42 2flo[otR
StackPane ZIEES BN HiXlsk= 2llojorR

TilePane J2|=2 Hixlstz| T™E Mo| 37|E 2= 2{0/0tR

HBox +HOZ HiX[sk= 2010t

VBox £ZI02 HiX[sk= 2{0/0t2
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AnchorPane ZiE|0|L

AnchorPane ZAgo|Y+= HA2E

0]83}19] AnchorPane?] FAH(0, 0)& 7|&0 2 AESS H)
g}, AEE = FAtt (layoutX, layoutY) ZES Wak=t, (0, 0) o237 E Hoj AS

ool
©, 0
AnchorP,
301 (youty) nchorPane
50
(layoutX) | (50, 30)
zies

AnchorPaneol| 4] ARES = Q= 8 AA-LS o3t

ElT

ol &M

=< |o

prefWidth

prefHeight

layoutX

layoutY

{children)

AnchorPane 78|04+ JavaFX Scene BuilderS AR-314] tjzllsk= A
= g‘]_o]oH/\-1 7~]EL ci/\]

s
oo

d|Al= AnchorPanes

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

A
449

QJefalof a7 o] uhs-

E

dsi.

=4
HeoIUE ARgsA] 2191 FlojoRzg TRkl A

3 Qimport javafx.scene.layout.*?>

7] Wzole}, 22132 Fofohe W

=2

=S
AnchorPane
AnchorPane
HEE

7HE=Z

(i

AnchorPane

0]t
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4 Qimport 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="IfAL=" />
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)

17 AppMain El;lg
-2E
279 B

AnchorPane®] ZaHe AEZEL (children) Bj719] W&o =2 2=t AnchorPaned A&
A AEES = wj sk A= Fo] AU 5ol B¢ EE"‘] AR 7F DofubA] o=
w2k AnchorPane 22 iz 4ol Y- o] 37|15 WAE = §I&=S primaryStage.
setResizable (false) ;& F7Foh= Ao £,

»> AppMain. java

package sec04.exam@1_anchorpane;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;
import javafx.scene.Parent;

v 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 @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

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@} VBoxi= 47} 4407 A28 wjx]sl Aejololth, HBoxe} VBox= 214 71
E20) 37|12 A2k, HBoxk: AES0] o2 $sla, A=8e] 22§17 VBox

L 7ES0] Z2 3s}al 71 EEQ] o] 97]3lt}

— O

o, 7] 240] 7ksgt ZIEEW A EAEl=t), 7142 Button®] 9= 7] 27g0] =] ¢h=t

o= maxWidth® maxHeight7} —1.05 7HA17] wZelch, =7] 24o] 7Fssl=s sled
k23 Zro] maxWidthet maxHeight2S 7338 Ho},

M

Button text="button">
<maxWidthXDouble fx:constant="MAX_VALUE"/>X/maxWidth>
<maxHeightXDouble fx:constant="MAX_VALUE"/X/maxHeight>
{/Button)
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HBoxoA AEES] &ol& &

VBoxoA] AEZES] £S5 3

2} VBoxOf|A] ARE-EF

BT 2 &
prefWidth
prefHeight
alignment
spacing
fillwidth
fillHeight
{children)

(HBox.hgrow)

(Priority fx:constant="ALWAYS'/)

{/HBox.hgrow)

{VBox.vgrow)

(Priority fx:constant="ALWAYS'/)

{VBox.vgrow)

k2 A= VBoxE ImageView ZEZI HBox ZHo|HE =

9] viEe e uiAHH, |

S A

» root.fxml

O 00 N O Ul H W N =
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A7) ot fillHeight $4S false2

Al ALK
e e oheat ek

VBox2| g2 =01 HZ

o] e

&xml version="1.0" encoding="UTF-8"?>

Qimport javafx.geometry.*?>
&import javafx.scene.image.x?>
¢import javafx.scene.layout.*?>
¢import javafx.scene.control 7>
¢import java.lang.*?>

VBox xmlns:fx="http://javafx.com/fxml"y

S HBox9| &

Z]o 7
_1

;‘.’;.é_

Agspd =

| 9o fillWidth £42 false® AA3PH Ech HBox

b5 (=2

=]

HBox, VBox
HBox, VBox
HBox, VBox
HBox, VBox
VBox

HBox

HBox, VBox

vl z]8}2, HBox Qo=
A-== HBox 2 hgrow



Sixi 4= im0z
A 22 o Ry |

10 <padding)
11 Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
12 </padding>
13
14 <children)>
15 <ImageView fitWidth="200" i'-b}-eserveRatio="true" > e
16 <image>
17 <Image url= "@images/javafx.jpg-y-"-i »
18 </image) !
19 </ImageView) b
20
21 <HBox alignment="CENTER" spacing="20.0"»
22 <children)>
23 <Button text="0/&" />
24 Button text="Ct2"
25 <HBox.hgrowXPriority fx:constant="ALWAYS"/>/HBox.hgrow)
26 <maxWidthXxDouble fx:constant="MAX_VALUE"/>X/maxWidth>
27 </Button)
28 </children)
29 <VBox.margin)
30 <{Insets top="10.0" />
31 </VBox.margin)
32 </HBox>
33 </children>
34 </NBox>
B AppMain I L= | B i)

-

=’ JavaFx

€

—

\

[
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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 Aoj AEEE wjx|sl= 7ol olrt,

=t 25l 7 =
ZAEZET i X]sk= Ao] ofye} thE ZHolH - conter fight
HiR|E 4= Q17 wf2o) theksl Polok-E W=
ol ¥l 4= i}, oI H2 7} Mlof|= slute] A

bottom

=3

£ EL ZAdjo|ug uxF 4 9l
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-2 BorderPaneollA] ARE3F 4= Q1= e 71 4l &4 E50]r},

Bl % 24 M xg

3 A
prefWidth =2 4" BorderPane
prefHeight =0|E &3 BorderPane
&opy topo| x| HESS Tt BorderPane
{bottom) bottomd| HiX|E HEES =5t BorderPane
{right) rightoll tiXIE HEES =&t BorderPane
(lefty leftoll tiX|2 ZHESS BorderPane
{center) centerOf HiX|E HESS 2t BorderPane

BorderPane®] £42 top, bottom, left, righto]] ZIEES viR|51A] %W centerd] viX|E

ZIEE°] top, bottom, left, right7}A] EE T},

22 BorderPane?] topll ToolBarE JA|3}AL centerol|& TextAreaE, bottomo= THA|
BorderPane Hljx| gk Aol

» root.fxml

xml version="1.0" encoding="UTF-8"?>

1

2

3 &import javafx.scene.layout.*?>
4 &import javafx.scene.control .*?>
5
6

<BorderPane xmlns:fx="http://javafx.com/fxml" prefHeight="200.0"
prefWidth="300.0" >

7 <topy

8 <ToolBar)

9 ditems)

10 <Button text="Button" />

11 <Button text="Button" />

12 </items)

13 </ToolBar>

14 </top)

15 iccenters P
16 <Te><tArea/> left, right77kX| 2FE

17 </center> e
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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)

17 AppMain E@g
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
11 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 ZiH|0]|Lq

FlowPane 02 HEES vijx|she F7to] 5ol A2 Yo vix|sk= Ze|ololct,

FlowPane

th&2 FlowPaneollA] AREEE o= Qli= B 719} S350t
Bl 2 &4 A3 HE
prefWidth ES 43 FlowPane
prefHeight =012 &Y FlowPane
hgap ZEEQ| £ 7142 AH FlowPane
vgap ZHEEQ| £ 7148 AH FlowPane
{children) ZEEZ =5l FlowPane

o A|Al= FlowPane ]|l oJAl 7H2] Buttong BiAIgE ZQ1H],
2 7HA8& 7] 18l hgapd vgap= 1002 4313t

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 javaftx.geometry.*?>

5 import javafx.scene.control 2>

6

7 <FlowPane xmlns:fx="http://javafx.com/fxml"

8 prefilidth="300.0" prefHeicht="70.0" | hgap="10.0" voap="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)>

17 AppMain E@g
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 P 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

1" 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& & olafsled A= & S Sol2d Hed), L2500 vjzld g3t 75

gl
oA folle A= 3ol FEZC] HijA|H= 2& & = A

TilePane ZiE|O|L]

TilePaneS T2 =2 HESS uiA|shs] 17gE A (8Hd) 2715 2h= Aeoldolt). FlowPane

=
TR R @250 FEES wiA T 31to] 50t A2 ol AESS HiAITI.

TilePane

th2-2 TilePaneol|A AR 4= Q1= el 19} S450|)
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Eio &M ok A=

prefWidth 2249 TilePane
prefHeight =0IE MY TilePane
prefTileWidth Efelel 25 HH TilePane
prefTileHeight Efelo| =0|E MF TilePane
{children) EEZ TE TilePane

52 o2 7] ImageViewE TilePane®] HiA|gF A|Ao|t}, Ale] A7]E 100X 10022 A%
5171 $13ll prefTileHeight="100" prefTileWidth="100"2.2 A&},

»> 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://javaftx.com/fxml" preleleHelght=1@@
 prefTileWidth="100" >

7 hildreny

8 <ImageView)

9 <imageXImage url=@1mages/fru1t1J Dg /X/image)

10 ¢/ImageViewy

11 <ImageView)

12 <imageXImage url="eimages/fruit2.jpg" />/image)>

13 </ImageView)

14 <{ImageView)

15 <imageXImage url="@images/fruit3.jpg" />/image)

16 </ImageView)

17 <ImageView)

18 <imageXImage url="eimages/fruit4.jpg" />/image)

19 </ImageView)

20 <ImageView)

21 <imageXImage url="eimages/fruit5.jpg" />X/image)

22 </ImageView)

23 </children)

24 </TilePane)
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1" AppMain E@g

P AV

»> AppMain. java

package sec04.exam@5_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 @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 }
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GridPane ZiE[0|L]

GridPane T12|E2 AEES vi|sls| Alo] F7|7} a7 #fo]#] Al #-52Ql |0l o]

3ol 7hs 5] whe] HefRt ddE sheE whE o v F-85H AR < Jlth 4 HEE

Ao X o) QlElset 27 QAS SHOR Zhe, B A S HAT A9

% 9l

- Hierarchy
= EH GridPane (2 x 3)
Label (0, 0) OHOICI
] TextField (1, 0)
Label (0, 1) 1A% E
] TextField (1, 1)
- [ HBox (0, 2)
Button 272!
Button |-

t}2-& GridPane©] Z-& 7153t 44 50|t}

B 3 £ Ag =
prefWidth E2 43 GridPane
prefHeight =01 &Y GridPane
hgap 2T 7IEE 718 MY GridPane
vgap SR ZHEE 72 HF GridPane
{children) ZEES =&l GridPane
GridPane.rowlndex ZEE0| 2IXlol= & QIHIAS MH ZHEE
GridPane.columnindex ZIEE0| Yx[ol= ZE QHIAE AF ZHEE
GridPane.rowSpan ol Het = MY ZEE
GridPane.columnSpan e et B A 7EE
GridPane.hgrow SHHI ZZHARIIE A ZEE
GridPane.vgrow SR HI ZZHAR7IE A ZEE
GridPane.halignment ZESQ| 4 FHS MY fal==
GridPane.valignment ZEEQ| 2| FHS MY ZEE

o8-8 2791 3PS GridPane 0.2 HiR| & Aolr),
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» root.fxml

&xml version="1.0" encoding="UTF-8"?>

1

2

3 &import javafx.scene.layout.*?>
4 &import javafx.geometry.*?>

5 Qimport javafx.scene.control.*?>
6
7
8

<GridPane xmlns:fx="http://javafx.com/fxml"
prefWidth="300.0" hgap="10.0" vgap="10.0" >

9 <padding>

10 <Insets topRightBottomLeft="10.0"/>
N </padding>

12 <children)>

13

14

15

16

17

18

19

20

21

22 iGridPan

23 alignment="CENTER" spacing="20.0" >
24 <children)>

25 Button text="2I9/" />
26 Button text="Z4L" />
27 </children)

28 </HBox>

29 </children)

30 </GridPane)

,_l ° AppMain E@g
oHaIc ]
HfE

239 B
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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 @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 }

StackPane ZiE|0]L
StackPane2 AEES AA vjx|sk= oot} &3] 71= Hojokolzal dl=d| I8} &
o] 77} A Gl AN AESE FAH 4 ek, W 9Jo] 9l AESo] Erfolel o] g

© HEE0] g4 HolA Hrt,

StackPane

w
m
fu

r
|
Il

.I

U

= Zieo4

r
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ol

At ol

Holx|k, Agst= AA .

» root.fxml

7H2] ImageViewE StackPaned] HA=Z vjx|gt djAo]ct, et o]u|x|= A7go|1

£ Eug 4L 7P Qi Faol, Assie Faek 7o) shte] ojul XX

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://javatx.com/fxml">
7 <children>
8 <ImageView | fitWidth="500" fitHeight="300" |
2 LI ' JlzHi) M2k Alpigio) |
10 <Image url="eimages/snow.jpg" /> feeenneeeeeenes 8 202 %ﬂgo" i
(N </image)> T
12 </ImageView)
13 <ImageView | preserveRatio="true"}>
14 <image) —— J12Hlot HZHIZ 9X] |
15 <Image url="eimages/duke.gif" /> i §
16 </image>
17 </ImageView)
18 </children)
19 </StackPane>
(@3 AppMa [E=HEEE )
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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 @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 }

05 JavaFX O[HIE x{2|
UL shBelAlolie Apgaie} ot 8ot TS AlEich AL UL AEES Mg} of

MlEeL WAys, SRR o MIES Hejst] 9J8) g Al
OHIE 2H=2q

Belal] Sl Sleaenin PAS ARG, )

AE Aot HEZ A oHlEZ} LAYSHE HAEZo] 23] A|e|slA] $FaL oHIE 52 ol
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d|E E0] A2} Button= 23314 ActionEvent”}F 2811, Button©l] 525 EventHandler
7} ActionEventS 2|3t}

[ -0l

O 2|

O[HIE 4l HEE ® ActionEvent (EventHandler)
(Button) O[HIE A
=20
OMIE Xz2| o|la=
A
public void handle(--) {
@ OHIE 2| Zut
< l@omzﬂa
1. fl=R ©7)
2. ZEE L8 ¥HZ }
3. ClO|¥=T E|R7]

EventHandler= AEZo|A o[HIEZ} ¥AYEPA #FA19] handle () HAE=E A3JA]71c} handle ()
HaEols A7), HEE Y8 WA, thold2l H97] 59 =5 A4S = Qi

EventHandler:= Ad[=] E}Ro]7] wjZol| B} sfehnel= HAH oHlES] Eljlo] €}, A& &
o] ActionEventE #&|sh= ST EventHandler{ActionEvent)”} &1, MouseEvent=
Agsl= A5+ EventHandler(MouseEvent) 7} Ft},

EventHandler’} AEZ A 2 H o[HIEE He|sleH HA| AEE| EventHandlers 5
fjof 2it}, AESLS WA= ol Ec] wlebA EventHandlers S58h= thdt Hla=rt
o, o] HAEEZ setOnXXX () © L Qlth, XXX= Hg oHIlE o] 53} sdsict

==
hl

o)L

AR

9 71%] o Eo]EA} Buttons ST ol 2HY5H= ActionEventE A 2]dk= EventHandler

{ActionEvent)E SE35}H t}&a} ZHo] setOnAction () HAES ARE3ITH

Button button = new Button();
button.setOnAction(new EventHandler<ActionEvent)() {
@verride
public void handle(ActionEvent event) { - }
1;

TableView 9] 3 228} uf] ¥¥5k= MouseEventE *#|2]3F= EventHandler{MouseEvent)
2 =23} d tha}t Zo| setOnMouseClicked () MAEE ARg3H
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TableView tableView = new TableView();
tableView.setOnMouseClicked(new EventHandler<MouseEvent>() {
@dverride

public void handle(MouseEvent event) { - }
3

Ao S 47 @] (x) MES FYPS o) AYSH: WindowEvent Hejshs
™

= 4
EventHandler{WindowEvent)& 53l o} 79| setOnCloseRequest () HAEE

ARgict,

stage.setOnCloseRequest(new EventHandlerdlindowEvent>() {
@verride
public void handle(WindowEvent event) { - }

5)g

EventHandler:= 3Pte] HAEES 7P 4] QlEjHjo]Ao|m g ghrpal: o] 851 K} &

E 2 EventHandlerE 523 4= 9t}

Mlo
H

button.setOnAction( event-){ - } );
tableView.setOnMouseClicked( event->{ - } );
stage.setOnCloseRequest( event-»{ - } );

22 2 J3A ook 245l HES] ActionEventE A 2|8t Zlo|t}, A A HEL 2]

a

A EventHandler ZA1S A4S & 529101, & WA HELS FS 01834 EventHandler

QUSRI = |
£ 55

»> 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;
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[ I NI

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
41
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 {
@verride
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("H{E1");

' btn1.setOnAction(new EventHandlercActionEvent>() { |
‘ @verride

public void handle(ActionEvent event) {

System.out.println("HHE1 2al");

root.getChildren().addAll(btn1, btn2);
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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FXML ZEEZ3

22794 dlojobe dloloby e} oMlE Xe] S M AP =R A4sjof hHE 2
S/} BRI GA RS FEelAm, toluiet HEsIA sk A 414 9 FXML ¥
oJoR$-E FXML 7l i o] AESefonoind 2 ga)4 o[ MIES A2fa 4= 917] uhEo] FXML
dlolokst o HlE He] =S $hAs Helg 4= ek,

1) fx:controller &1} ZHEEZ] WA

FXML 39 £E g 104 fx:.controller £4 02 AEET
= oHIEE HEEY7} A|gitt,

A5t UL =B wAlsh

mlm
Oll

<$E9JE|0|I4 xmlns:fx="http://javafx. com/fxml

ELSLEV[EN

HES#= vt 2ol Initializable YJE|HO|AE AR S92 245 .,

public class RootController implements Initializable {

@dverride

public void initialize(URL location, ResourceBundle resources) { }
}

initialize () MACt AESe] AL ARSI WA SEed, 22 Ul AESe] 2718}, o)
E WEe 55, 44 W S0 esh et

2) fxiid £t @FXML ZEE F¢
HEE = oMIE WS 53] fl8f, 12l o[HlE A2 A] FXML o] £k ol
2 AEZO] Fx7} Baslitt o2 9JalA] FXML 7o) 23 AESEL fxiid $4S 714 2

27} Qiet,
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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 *?>

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="/E1" />
12 <Button ifx:id="btn2"§ text="HE2" />
13 <Button fx:id="btn3" text="HE3" />
14 ¢childreny

15 </HBox»

AppMain = B

fxiid $4< 7 AEESS FEER]S] @FXML ojleHo]Ado] 28 0| As FddH. +

A2 fxiid S8 HERS Fdsior etk

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
Hok, 183 YA FIEE# Q] @FXML ofieg|o]do] 2-8% Frof ZAEE A7} AF FHrt,
o] S =H H|Z 4 initialize () WIAE7F $25]7] "o initialize () WHelA =S H
SHA| ARE-SE 4= et

3) EventHandler S8

HEZo| A WA5l= o HEE Aot AESYY initialize () WAEoA EventHandlerS
AL S2sfof gttt tha-o Al 72 Buttonol A BHEH= ActionEventS #2|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't"rii"é.'é{éh'/&'c'{’ib’h’(ﬁéﬁ'E’\}é'h't’ﬁé'ri&i'é’r’%)ié’t'laﬁéiié}{t’&()'"{“

19 @verride O ‘
20 | public void handle(ActionEvent event) { .. R EventHandler |
21 handleBtn1Action(event); P MM S sE :
22 ) P
23 ‘

24 btn2.setOnAction(event-phandleBtn2Action(event)) EH:}MOPC%

25 i btn3.setOnAction(event->handleBtn3Action(event)); @ i — T
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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("HE2 Z2!");

33 }

34 public void handleBtn3Action(ActionEvent event) {
35 System.out.println("HE3 Z2l");

36 }

37 }

4) O[HIE X2| HAE i

ZIEEHA EventHandlers AJ/JoIA] Fie BIZ o[HIE Hg| t|AE9} AZAE 4= 9= i
] 9t} Button HEEE AT o] of33} 2ol onAction 410 E "HAEY'S FH UF

2% 2 EventHandler A7} AAAE7] &0 AEET A= d HAETE ZHAJstH Hct
FXML m

Button fx:id="btn" text= "H{E" onAction= "#handleBtnAction"/>

Controller 221A

public void handleBtnAction(ActionEvent event) { - }

06 JavaFX £ ZtA|e} gield

JavaFXs= HEFQ] &/deroveny & ZIAJSH= 2]AHE AAT 4= ik, odlE 91 Slider?] value <
AEkE Bk BAUE AR value £/3%k0] WA R 2jAurt b HESR 9] EEL o]
n]2)¢] 27]& WA 4= 9t
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Y

AEZS BE £X40 XXXProperty A2 HAEL 183 Getter? Setter 1|3l
XXXPropertyE 2€sh= HlAaEg JJET ol & 9] TextField, TextArea Z1EES] text &
AL StringProperty A2 A1 TR} -8 A= 2 LA EL)

//StringProperty EfQIQ| text &4 M
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 &£MS 2|85t= O|A
public StringProperty textProperty() { return text; }

StringProperty+= get ()} set () Hl4E o]€jo] 2|AHE #e|sh= textProperty () HIAES 7}
2|31 Qlr}, text £ T gAY+ textProperty () 7F 8]E181= StringProperty ol A4 473
Sttt javafx beans.property 37| 2|ol= StringProperty ©]2]of| %= theket XXXProperty 2
27} EA R,

32 TextField ZAEEQ] text $44%4= 7HA5h= ChangelListeners 745}

rlr

ot

StringProperty stringProperty = textField.textProperty();
stringProperty.addListener( new Changelistener<String>() {
@lverride
public void changed(ObservableValue<? extends String> observable,
String oldValue, String newValue) { - }
b s

addListener () M4E2 Changelisteners StringProperty ZiA|o]] A8, text £439|
H7ZA %S 0 ChangelListener?] changed () WAL} AR50 2 AJPE] £49] oA Zhe
oldValuedl, M2 72 newValueZ AgHc},

ChangeListenere= Av|l BtYQlH], B aeinle= £49 glo] €t &5 &
textProperty ()7} 2|88]= StringProperty= Property (String)< T-&3}aL 17| W&ol Efe)

306 Appendix



ghehilEl= String©] H}, WA oldValue?t newValue 2] B2 String©|t.
th2 o2 24} Slider?] value £40] 2|AuS A4sted oo o] 2H4dshH e,

Slider slider = new Slider();
DoubleProperty doubleProperty = slider.valueProperty();
doubleProperty.addListener( new Changelistener<{Number>() {
@verride
public void changed(ObservableValue<? extends Number)> observable,
Number oldValue, Number newValue) { -- }
P

valueProperty ()7} 2|818R= DoubleProperty7} Property (Number)S @3}l Q17| w&
o ChangeListener®] Bt%] #}2}0]8= Number”l Ftt, WbA oldvValue®t newValue®] Ef
A= Number7} Hrt,

ok d|A|= Slider?] value £ ZA8IA value £A417k0] A EH Label o] ZE =712 WA
sHes fAE AR

» root.fxml

1 &xml version="1.0" encoding="UTF-8"?>

2

3 import 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"
(N prefHeight="250.0" prefWidth="350.0" >

12 {center)

13 <Label fx:id="label" text "JavaFX" >

14 <font> I ‘
15 § Font size="0" /> ——————————————————————— | Labelo| 712 = 371=0 |
16 L /fonty e
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17 </Label)>

18 {/center>
19 <bottom
20 Slider fx:id="slider" />
21 </bottom>

22 </BorderPane)>

57 AppMain = B

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.Label;

10 import javafx.scene.control.Slider;

11 import javafx.scene.text.Font;

0 N o U BN -

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) {

308 Appendix



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>() {
| eOverride :
public void changed(ObservableValue<? extends Number) observable,i
Number oldValue, Number newValue) { :
label .setFont( new Font( newValue.doubleValue() ) );
} Label?| ZE #Y Label2| ZE HZ

ESEINEINE =y

o T

AppMain. java

package sec06.exam@1_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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&/8& BRI flaiAle AEES] xxxProperty () Hl4=7F g|sk= XXXProperty 2149
() HAEE o]8shd H}l & S9] textArealolA] UE U180 textArea2o] AHzo 2
= SF W thsa) o) Ak He,

110
_\-\lQ“
Pﬂi

TextArea textAreal = new TextArea();
TextArea textArea2 = new TextArea();
textArea2.textProperty().bind(textAreal.textProperty());

bind () HAEE thlekold| textArealollAd] Y% W8Tt textArea2 2 A Y& g2
textArea2oA JEE U2 textAreal 2 A5 U EA| P=rt, oo textArea2s YT FRX
3k 4= Qict, wkeF okdleko & nielddslar Althd bind () WA= WAl bindBidirectional () M4
TE o]&slAY Bindings.bindBidirectional () HlAEE o831 Hc},

-

/YW Bl e

textArea2.textProperty().bindBidirectional (textAreal.textProperty());
//YSE Hiolel i)

Bindings.bindBidirectional (textAreal.textProperty(), textArea2.textProperty());

AR E £4& AHRI=s Y the HlAEES o83t

textArea2.textProperty().unbind();

//2EE S| 1
textArea2.textProperty().unbindBidirectional (textAreal.textProperty());
/1YY SlfA Y2

Bindings.unbindBidirectional(textAreal.textProperty(), textArea2.textProperty());
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e dAl= text 0 R F 79 TextArea AESS JHIeko & vlelgslict

» root.fxml
&xml version="1.0" encoding="UTF-8"?>
&import javafx.scene.layout.x?>

1

2

3

4 Qimport javafx.geometry.*?>

5 &import javafx.scene.control.*?>
6
7
8

<VBox xmlns:fx="http://javaftx.com/fxml"

9 fx:controller="sec06.examd2_property _bind.RootController"
10 prefHeight="200.0" prefWidth="300.0" spacing="10.0" >
11 <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>

( 1" AppMain E@g

textAreal

JavaFxX ZZHE| H21Z

textArea2

JavaFxX ZZHE| H21E
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312

»>

17
18

»

"
12
13
14
15

RootController. java

package sec06.exam@2_property_bind;

import java.net.URL;

import java.util.ResourceBundle;
import javafx.beans.binding.Bindings;
import javafx.fxml.FXML;

import javafx.fxml.Initializable;
import javafx.scene.control.TextArea;

public class RootController implements Initializable {
@FXML private TextArea textAreal;
@FXML private TextArea textArea2;

@verride
public void initialize(URL location, ResourceBundle resources) {
Bindings.bindBidirectional (textAreal.textProperty(),
textArea2.textProperty());

AppMain. java

package sec06.exam02_property_bind;

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");
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16 primaryStage.setScene(scene);

17 primaryStage.show();
18 }
19
20 public static void main(String[] args) {
21 launch(args);
22 }
23 }
Bindings SaiA
% do] b SUT Pt Rl 7H kgl @ Sl ThE & gt nlelgsly] §)
S Gl Zhglo] Wask S e
A& 50] &9 A7 Adglo] A4 3 Aol €S 1Rt 7PgsEA) FE HEloly
=2=

o] 1/20] o] X247} H 7, FE Zleol ool 1/20] Y19] YatEr} & Holc}, wetA £E
g0l 9] Z3} o2 919 ZAlx} vieldslr] e 1/20])2k= HAalo] T st

ojuf AR 4= Q1= Zlo] Bindings E@lA7) Al 58l= A4 WlAEE0]t), Bindings] A4 w4
Sl 442 QAL B B OR Mk F ulIFEi: /152 430 thee Bindings
Sef 2t Alpet AR Hasse et Folch,

HAE Mo

add, substract, multiply, divide | £dzS S, WS4, Liscad SIS S5t HioIgE

max, min AMZH} Ofi 42 H|wsHA] AlH, ZIAZS VT HIO IR

greaterThan, 249710| OfE ZH2CH TIILE Z7ILE SXIZ ZABHM true/false® HERBIO]

greaterThanOrEqual Eell=r

2740

H ZIHCH ML 2L M2XIE ZABHA true/false2 HEs
lessThan, lessThanOrEqual Oj Gkt =oAL EAY IS ZARHA true/ ot

equal, notEquals £4710] ot Z2iat ZE2X|, CHEXIZE ZABHAM true/false= Hetoto] HIQ IS
equallgnoreCase, CHA-EXIR AFgio] £432/0] o EXEat Z2X|, CIEXIE ZARHA true/

notEquallgnoreCase
isEmpty, isNotEmpty
isNull, isNotNull

false2 Hetsto] HiRlgst
&8210] HIOU=X], OFIXIE ZABHA true/falseZ H2I5H0] HIQIZIS

AMZ40| null EE= not NUIIRIXIZE ZABHA true/false 2 HHESHY HIQIZS!
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length 2400 X1 222Xt 45 0| Hielgia

size &M EFRI0| BiE, List, Map, Set AL 4 2 0 HRIZIE!
and, or £4240] boolean¥ 2R, =2I&, =2[&S 20i HIIFEt

not £8210] booleand &2, Hithzto= HiQITE

convert LHUS EXIHE HEGHM HIQIEE

valueAt 2M0] List, Map®! S sHig Q1A EE 0] 242 210] HiQIZ3t

The-2 w0 2ko] F7)7h WAEE ks M) shd A=
O] Zil} ol5 Yo ST HiIGsk] 918l 1/2 A4k

» root.fxml

Tl g& el cAloltt. FE gl

S FjoF 3k2.2 Bindings.divide () HlA=

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)

' 1" AppMain

BEr=
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»> RootController. java

package sec06.exam@3_bindings;

import java.net.URL;

import java.util.ResourceBundle;
import javafx.beans.binding.Bindings;
import javafx.fxml .FXML;

import javafx.fxml.Initializable;
import javafx.scene.layout.AnchorPane;
9 import javafx.scene.shape.Circle;

0 N o U W=

10

11 public class RootController implements Initializable {

12 @FXML private AnchorPane root;

13 @FXML private Circle circle;

14

15 @verride

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 i 3
20 } SI=2 Fo| width, height 24401l 1/2 SAES Circle®| centerX, centerY &Ant Hielg |

»> 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

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
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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

JavaFXi= T}t Ul AEES A133ta glek. o]8l Aol AMg WErt e HE AEE, <2
AEE, §ASE, nltlo] AEE, A= A= thaf Al zz)

HE AEZL npeag 23t 5 gl AEER ButtonBase S A1 51 AEESS Wel},

Button, CheckBox, RadioButton, ToggleButton, Hyperlink 5°] 3}

Button CheckBox RadioButton ToggleButton
2 Accept | Security (®) Home
PR Project Calendar Minor | Major
© ©O Chart Contacts

7|5 Buttona T3t FALE LA SR setGraphic (ImageView ) HAER ofo]ZS Ye =

Ut The-2 ofo| & HIES FXMLE AHdshs Wie Hojert,

<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] A& 714 4= ik,
selected €49 Zko] trueo]® Al8io|1l, falseo|™ uwjAedo|t} the-& CheckBox AEES
FXMLE A3t Zolet, text €73 AMGAOIA| HolFe ZAFE0lAL, userData £ 271
HollA A e]shk= dlofefolrt,

{CheckBox text= "z2l#1" userData= "Z2X1"/>
{CheckBox text= "2}#2" userData= "Zf2" selected="true"/>

RadioButton, ToggleButtonoll:= toggleGroup 440 Q=4 o] £49] 7S $groupName
olt}, $groupName= (ToggleGroup fx'id="groupName'/) 9] fx:id& Fx3ct &2
groupName2 F=Eoh= HESS P9 502 Foln, 242 TIF WellAe= shte] HEmt A
B,

{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 A2} 2831 ActionEvent7| 245}

7] Wj&o] EventHandlerZ 27} 7F53}3L, onAction 42 A4 AEE ]9 oJHIE A ]

as Ads S g,

03-Java Ul — JavaFxX 317



<CheckBox -~ onAction= "#handleChkAction"/>

qroF Zr2 & WollA RadioButton E+= ToggleButton®] A8 W& 7rA|stal ActH

ToggleGroup¥] selectedToggle %40l thaatt 2ol ZAAE 555 Fot,

groupName.selectedToggleProperty().addListener(new Changelistener<Toggle>() {
@verride
public void changed(ObservableValue<? extends Toggle)> observable,
Toggle oldValue, Toggle newValue) { - }

o] M= changed () Hla=7F A3 Al A wi7lZEQ] newValued] RA|efo.2 A
H HEo] tidd. ths Al CheckBox @t RadioButton?] oJHIE Z2& 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 .«?»

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="22t" onAction="#handleChkAction" />

</children)
</VBox>

<ImageView fx:id="checkImageView" fitWidth="100.0"

preserveRatio="true”
<{image>
<Image url="eimages/geek.gif" />
</image>
</ImageView)

<Separator orientation="VERTICAL" prefHeight=

"200.0" />

<VBox prefHeight="100" prefWidth="150" spacing="20.0"

alignment="CENTER_LEFT">

! (RadioButton fx:id="rad7" 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)
</NVBox)>

<ImageView fx:id="radioImageView" fitWidth="100.0"

preserveRatio="true"y
<image)
<Image url="eimages/BarChart.png" />
</image>
</ImageView)

</children)
</HBox>
{/center>

<bottomy
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60 i 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)>

B ° AppMain @M

BubbleChart
(®) BarChart 09

AreaChart

>

» RootController.java

1 package sec07.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;

@verride
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 }

A AES= & ¢

)

S 93t TextField, ths & Y& $13F TextArea, HAYE S
o

=
3t PasswordField, Ak =04 AEs= ComboBox7} tt, E3t GAE Aeieh 4= Q)

1
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AeEt 4= Q)= ColorPicker, HTMLS ¢J¥ '8} | $13F HTMLEditor=

D S
e HAEEZo|gtal B 4= At} Label 918 AEZS ofy|vt 9J2 AEEQ] A= HAIE o

Label & TextField PasswordField TextArea
abc &
s
JavaFx w
ComboBox DatePicker ColorPicker
< 8H > < 2014 >
Option 1 27/ 28 (29 a0 a1 1 | 2
3 4 5 6 7 8 - ]
Cption2 Ly 10 11 12 13 14 [15] 16

Option 3 | 17 18 19 20 21 22 23|

24 25 26 27 28 29 30
31 1 2 103004 LS 6 | Custom Color...

HTMLEditor

\“_T|
Iif
il
I
+
il
i
11
iii
=
4
B4
1

E]

= - || Segoe Ul = EzEaE = B||I|U|F

ol

This is HTML Page!

{1-- Label #HEEZE --)>
<Label prefWidth="Z" prefHeight="4&0|" text="AH=Z" />

{I-- TextField #HEE -
{TextField prefWidth="%" prefHeight="%0|" promptText="8IE22}H"/>

<1-- PasswordField ZHEZ -->
<PasswordField prefWidth="Z" prefHeight="%=0|" promptText="sE22}"/>
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{I-- ComboBox #HEEZ --)>

<ComboBox prefWidth="Z" prefHeight="=0|" promptText="3IE22tA" >
dtems)
<FXCollections fx:factory="observableArraylList"»
String fx:value="374"/
String fx:value="B|Z7H"/>
</FXCollections)
</items)>
</ComboBox>
<I-- DatePicker #HEZ --)
<DatePicker prefWidth="Z" prefHeight="40|" promptText="3IEZ2}L" />
{I-- TextArea #HEE -
{TextArea prefWidth="Z" prefHeight="=0|" promptText="3IE22}tH"/>
prefWidth®} prefHeight= 24z} Z31} 2015 A3}, promptText= 3 E EAAZ HEEO|

ZALE GA HH AR

kS A= A AEER FAH E2 A3}, AlS-2 TextField, H'YH = PasswordField,
F7l= ComboBox, AlAlEE+= DatePicker, W82 TextAreaz 7AW [52] HES 29
sHd = EE 8ol E&o 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 javaftx.geometry.*?>
&import javafx.scene.image.x?>
<&import java.lang.*?>

0 N o LW -

9 &import javafx.scene.control 2>
10 ¢import javafx.scene.layout.*?>
11 <import javafx.collections.*?>

12
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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=2" />
{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/LHS" />
<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" >
ditems)
<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="7AIZZ" />
<DatePicker fx:id="dateExit" layoutX="296.0" layoutY="100.0"
promptText="SHE MESIMHL"/>
<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="z/4"
onAction="¢handleBtnCancelAction"/>
</children>
</AnchorPane>
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17 AppMain E@lﬂ

H= JavaFx Uil
HEHE
=M =M - HANEE | 2020. 8. 20 =
L&
[Java UI E451]
AWT> Swing> JavaFX

un
i
A

5>

»> RootController. java

package sec07.exam02_input;

1
2
3 import java.net.URL;

4 import java.time.LocalDate;

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

>

N
~

S U N =

@FXML private TextArea txtContent;

@0verride

public void initialize(URL location, ResourceBundle resources) {

}

public void handleBtnRegAction(ActionEvent e) {

‘Systenout printlnCitle: - + title);
‘Systen.out printinpassword: - + passord);

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;

03
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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 }
R IUEE
H7AEZL HAE EL ofn|z] 58 HojFid B8 PR HolFL ListView, HolE Feiz

Hojg= TableView, ©|0|A& H 5= ImageView7} 1T},

ListView TableView ImageView
First Name Last Name
Single Jacob Smith
Isabella
Suite Ethan Williams
Family App Emma Jones
Michael Brown
1) ImageView ZIEE
ImageView+= O|U|A| & HojF= HEZo|t}, FXMLE Adsh= WS thaat 2y,
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<ImageView fitWidth= "Z" fitHeight= "&£0|" preserveRatio="true"/>

fitwidth®} fitHeight= ImageView 2| 23} 32015 A H3IT}, preserveRatio 4/d-2 o|1] 2] <]
TYHE AT ZQAAE AAE, falseE 79 59019} gLl fitWidthé} fitHeightoll %
Al ImageView =7|7} TAHEIL trues FH o[0|A]|¢] FHBIE [-AI517] 918l ImageView =
717} 274 €d,

ImageViewol| HojF ou|A|= 7 7HA] W o AAeh 4= Ql=dl, A WA WL ImageView

o] AR} u 7o = Image AE AA5H= Aot}

<ImageView preserveRatio="true")
<Image url= "eimages/flower.png"/>
</ImageView)

T g HHE TmageView2] setimage () HIAERZ AAsh=d], JA] mj77ES Image 217

o|t}.,

<ImageView fitWidth="200" fitHeight="150" preserveRatio="true")
<image>
<Image url= "eimages/flower.png"/>
</image>
</ImageView>

Image-= url 44 (AR} o7l #14) & 7403 Qs FXML 3k 931014 Al A2 "@oly]
X AR'S gros Fu gk,

2) ListView ZHEE

ListView= JE5S 5508 HojF= FEEo|t}), FXMLE Adsks e thaak 2

{ListView prefWidth= "Z" prefHeight= "&=0["/>
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ListView©] 322 Z715}™ setltems (ObservableList(T) value) HAEES ARESHC}

ObservableList 7-& Z4A= FXCollections.observableArrayList (E-- items) A4 HAEZ
YA 4= Qlet,

listView.setItems(FXCollections.observableArraylList("Swing", "JavaFX"));

e HlolH 2 2 Flshe 97 B7] dlzel AEST oA A == Frlshe Ao dut

o] e, 3117 =Y 7--oll= FXML ThoflA thaatt o) 214 Addsf= ot

ListView 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 QeI 3-8 A0 o &4 ZHAE o188 4= §ltt. getSelectionModel ()
HAEE MultipleSelectionModel& €3 YA selectedIndexProperty E+
selectedltemProperty ]l 8]lAUHE AA5HH Ht, selectedIndexProperty+= A H QlE|Ao]
11, selectedItemProperty+= A8H o)t 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 02 445 2] go€E HolF= ZEZott, TableViews FXMLE 41¢15}
+ W o33t 2tk (columns)y BT <ol REEaA} Sh= AY O Jig=ukE (TableColumn)
B 15 AdAdshd et

(TableView prefHeight="100" prefWidth="300"»
<columns>
(TableColumn prefWidth="150" text= "ADIEZE"/>
(TableColumn prefWidth="150" text= "O|OJZ|"/>
</columns>
</TableView)

TableView®] &g Z7}skelwl 0] HolelE 74|21 Qi memeddt A3/} Basich, 9| F=g
i AnfEZI oju]x) Ae] g, o] F g S40R 2 1l ANS A B dle]
B2 Alajo} g}, The-S Phone Wl S48 A4S HHS ol

»> Phone.java

package sec07.exam@3_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 }

meol &4 Bl Ad 449 dlolE glo] webA javafx beans.property 7|4
o] SimpleXXXPropertys AH§sHH Hth, 2d ZYPLE AAFTH ofA] Bl £4]
7} TableColumn= AZA 7= ZEE 2G| ok st} TableColumn TableView 9]
getColumns (). get (index ) 2 Bojui=d], A HA A=A QlelA= oo},

TableColumn®] setCellValueFactory () HlAE= PropertyValueFactory Ti7ZES o83
Al 2dll £45 TableColumn o2 w3t} tha-2 A WA TableColumng 24 229

smartPhone &A1} nj3g A|7]+= F=o|t},

TableColumn tcSmartPhone = tableView.getColumns().get(0);
tcSmartPhone.setCellValueFactory( new PropertyValueFactory("smartPhone") );

Aleell Yjoflx] o] Fagt 749-of= thaa}t o] TableColumn®] setStyle () WIAERE CSSE
- g5hH Fok CSSE 104 JavaFX CSS AEFA0)A] SH531T}

tcSmartPhone.setStyle("-fx-alignment: CENTER;");

TableView©] & F71517] $34+= Observablelisto] 29 A& XA},
ObservableListE "7)13H 22 34 TableViewd] setltems () HAES FT&35PH =t
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ObservableList phonelList = FXCollections.observableArraylList(
new Phone("Z#244|S1", "phone0d1.png"),
new Phone("Z42A|S2", "phone02.png"),
new Phone("Z42A|S3", "phone03.png")

)8

tableView.setItems( phonelist );

TableViewolAl AeiE 9] QEAet wd AHE doujH £4 AAE o8
t}, getSelectionModel () WAEZ TableViewSelectionModelS Y9Il L}A],
selectedIndexProperty T+ selectedltemPropertyd] gAHE A H
selectedIndexProperty+= A8j%E 2] Qe ho]il selectedltemProperty+= ATE]E 9]
g 20|t

th2-2 selectedItemProperty?l] 2|AUE AAsh= FTolct

tableView.getSelectionModel().selectedItemProperty().addListener(
new ChangelListener<PhoneX() {
@dverride
public void changed(ObservableValue<? extends Phone> observable,
Phone oldValue, Phone newValue) { - }

TR dlAl= ListView ] -8 Aelah 22 QIEIAE 7143 TableView 2] dJo] A5 AE]= =
& g}, 123l TableViewollA] sjo] AeiE|H oju|z] AHZES $131 ImageViewo] o|H|A|E &

oz}, shte] [ER]] MES Z25h ListView<} TableViewol A8lE FRE F&of 3}

» root.fxml

&xml version="1.0" encoding="UTF-8"?>

1

2

3 <import javafx.scene.text.*?>
4 &import javafx.scene.shape.x?>
5 Qimport javafx.scene.web.*?>
6 Qimport 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="2tol" />
33 <Button layoutX="260.0" layoutY="145.0"
34 onAction="thandleBtnCancelAction" text="z/&" />
35 </children)
36 </AnchorPane>
(% appMain [E=SEE)
ListView TableView ImageView
= ANIEE alfulpa!
R EERES phone0s.png = i

A AIS5

W AST

HE A SE phone06.png
HRAST phone07.png
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»> RootController. java

0 N o U W=

package sec07.exam@3_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;

@0verride
public void initialize(URL location, ResourceBundle resources) {
listView.setItems(FXCollections.observableArraylist(
CHAIST", "AAS2", "AZAIS3", "HAIS4", "HAASE", "HAASE", "HAAIST"
‘listView.getSelectionModel().selectedIndexProperty().addListener(
‘ new Changelistener{Number)() {
@dverride
public void changed(ObservableValue<? extends Number) observable,§
Number oldValue, Number newValue) { :
tableView.getSelectionModel().select(newValue.intValue());
tableView.scrollTo(newValue.intValue());  HZE QIEAO| Sl MEH
} HZEE QEIA QIX|Z AFEAR

b; selectedindex &4 ZiA|
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39

40 ObservableList phonelList = FXCollections.observableArraylist(

41 new Phone("Z2A|S1", "phone®1.png"),

42 new Phone("Z42{A|S2", "phone02.png"),

43 new Phone("Z42{A|S3", "phone03.png"),

44 new Phone("Z42iA|S4", "phone®4.png"),

45 new Phone("Z2{A|S5", "phone®5.png"),

46 new Phone("Z2{A[S6", "phone®6.png"),

47 new Phone("Z2{A[S7", "phoned7.png")

48 Vs

49

50 TableColumn tcSmartPhone = tableView.getColumns().get(0);

51 tcSmartPhone.setCellValueFactory(

52 new PropertyValueFactory("smartPhone")

53 )2

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().selectedItemProperty().addListener(
65 new Changelistener<Phone>() {

66 | eOverride ‘
67 public void changed(ObservableValue<? extends Phone> observable,i
68 Phone oldValue, Phone newValue) { :
69 if(newValue!=null) {

70 imageView.setImage(new Image(getClass().getResource(

71 "images/" + newValue.getImage()).toString()));

72 L)

73 ) ;
74 1}); selectedltemn £& ZA|
75 Yy
76

77 public void handleBtnOkAction(ActionEvent e) {
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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); \
Phone phone = tableView.getSelectionModel().getSelectedItem();
System.out.println("TableView ADIEZE: " + 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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ojclo] ZHEE

jtjojel BE HES= TS AT = Sl= MediaView HAEE, &8 % A 914 =
AL 93t Slider Z1EE, %18 AejE Hoj5= ProgressBar, Progressindicator Z1EE F©
Sl
MediaView
Slider ProgressBar2t Progressindicator
Track Thumb  Block increment progress: 0.0 () Q
\ =k 0%
L m ] progress: 0.6 | 2
\ 50 0 / 1OTO g
Tick marks Tick label progress: 1.0 | —— Done

1) MediaPlayer2t MediaView ZEE
MediaView AEZL BT 22 Hoj2e 2% 2ul ALL-5]7] gjiof E¥s U
EES Adsks ke o2 2

UIE 7P A o

t} FXMLE MediaView AE

MediaView fitHeight="200.0" fitWidth="300.0" preserveRatio="false" />

fitWidth$} fitHeights= MediaView?] &3} 0|5 A|%3It}, preserveRatior H|H]2.2] 53]
HIE §A18 ARIAE A k=t falsei= Bt 2.9 F=Ju]2} Aglo] fitWidthe} fitHeightol]
9 MediaView?2] 2717} 1853, trues ¥t 2.2] F3u|o] 9 MediaView 277} 2%
=g
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MediaView AEEL 1t 08 AR 7150l g7] ool viejols A5k MediaPlayer
7} D@3kt MediaPlayers Bt 9.3yl ol gk or] o & AYet 4= gy, nlrjo] ool ArE
Media 4] Fel2 A4 thea} o] YA}

Media media = new Media("D|C|Of A& FHZ");
MediaPlayer mediaPlayer = new MediaPlayer(media);

A& 501 Fel B2l Q= viH e U AYSh= MediaPlayere thaal o] A4 4= 3lct,

oa T MK

Media media = new Media(getClass().getResource("media/bigbuck.m4v").toString());
MediaPlayer mediaPlayer = new MediaPlayer(media);

utjo] Axvt vt Q2P MediaView?] setMediaPlayer () MAZZ MediaPlayer 2315 5
3k 4= 9lth, 2t AARRE MediaPlayer”F A= AT MediaViews 28 glct,

mediaView.setMediaPlayer(mediaPlayer);

MediaPlayerE 8/l a4 vke A 4= glaz, AT e (READY) 7} 2 wi71%] 7]ck
2o} 3it}, the = MediaPlayer7t 7H 4= Q= Aejel S HAsh= wlA=rt 73R4 2
olzt,

iR lgE;}%g 4 READY PAUSED PLAYING STALLED STOPPED
UNKNOWN

READY ZT;?(L;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 2435 259 UNKNOWN
ARfId, HlEjolE RS £u]7k T READY |
A& AE A E ) READY
READY AEoA] setAutoPlay (true) F+= play () l

- PLAYING
£ TE3MH PLAYING®| Ht}, PLAYING 3] I
X = 3230 < AL © T
WM pause )5 I PAUSED Ae7F =13 1 b L paysep <> sTOPPED
stop ()& $%31W STOPPED Afel7} Eck, | t

RFF PLAYING Zefoll A AR wuofl -3t Elo|E)7} @l 78-9- STALLED A7} |}, F= 4]
EQJF/olA nl]o] A5 wol Aj8e wf) Y EQIA 47t =2 STALLED A&7}t

9] 9] 52 MediaPlayer Status 87 BYORE HE AoEo] Qli=t], FTofA
MediaPlayer®] AJel& &L Atk getStatus () 2] 28z ERlshH Hot,

9 Foll= Yot A AT EndOfMedia AEl= Slth EndOfMedia+= MediaPlayer7} 1]
ol mE ZAS wo] AeE Wittt EndOfMedia AHIoIA play ()& S&31H thA]
PLAYING “Jei7} H=tl, 22 $IA]0llA Abs A=A ¢b7] tiizoll seek () Hla=2 A48 913
£ Lo HEHED play ()8 S&3|oF 3t

del7h R AFs Aol & EF0] Q& 43Uk, o]/ =52 Runnable®] run () Hl4
ol 2MdslaL, setOnXXX () WlAaEg FEshd Floh, Z12H s AEi7t ¥ & @ Runnable
o] run () WAE7F AFs et} 52 7 = W7EE o A3ske Runnables A%sk=
Hlax=ole},

el XIS A3 Runnable 48 HiA= Runnabledl| Z&tE &= Q4= F=
— XM ARt BAlsk=s 2lA S5

READY setOnReady(Runnable r) _ R e 2pt

PLAYING setOnPlaying(Runnable r) - HE 2 TX| HE st

PAUSED setOnPaused(Runnable r) — Rl 3 FX| HE 23t

STOPPED setOnStopped(Runnable r) — T HE 25t

EndOfMedia setOnEndOfMedia(Runnable r) — Rl HE 2FM3t

RS2 setOnReady () Hl2EE 2H4J5H= WS Hojgr),
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mediaPlayer.setOnReady(new Runnable() {
@verride
public void run() {
/IO HES &AM35L AE T setAutoPlay(true);

/IQME At & & J=F currentTime &4 ZA|

mediaPlayer.currentTimeProperty().addListener(new Changelistener<Duration)()

@lverride
public void changed(ObservableValue<? extends Duration)> observable,
Duration oldValue, Duration newValue) { - }

H$ READY AJEi= #1744 %-9olli= PLAYING AHi2 WA 4= =S [ HER: 4
SIS K A% 98 setAutoPlay (true)& ST 1217 A AR FAISH] Sio)
currentTime $4J& rAlsk= Changelisteners 558 4= itk

o2 dAlE vt L 3T} 2t e 3dS AAsHE HES HojE) RootController?] 268013}
2720l % ShbE ZAHelska AR ARA.

» root.fxml

&xml version="1.0" encoding="UTF-8"?>

1

2

3 Qimport javafx.scene.layout.*?>
4 Qimport javafx.scene.media.*?>

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,,l,(,j,1:e,n,>, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Med|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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15 : fitHeight="200.0" fitWidth="360.0" preserveRatio="false"> !

16 i <imageXImage url="amedia/audio.png" />/image>

17 % </ImageView)

18 | QMediaView fx:id="mediaView” ;
19 i fitHeight="200.0" fitWidth="360.0" preserveRatio="false" />§
20 | childrend 3
21 §</StackPane> :
2 ‘@®utton fx:id="btnPlay” layoutX="385.0" layoutY="15.0"
23 prefHeight="23.0" prefWidth="137.0" text="4&" />

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 </children)

29 </AnchorPane)

W1 Appain BRI ¥ AppMain [E=REEx=

L E

T ]

&n

»> RootController. java

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;

- ® W 0 N O Ul B W N =

_
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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 B2j0 BE

private boolean endOfMedia;

@0verride
public void initialize(URL location, ResourceBundle resources) {
//01T|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|0f =2i[0]0] A4 2l ojcjof Fofl 4
MediaPlayer mediaPlayer = new MediaPlayer(media);
mediaView.setMediaPlayer(mediaPlayer);

//READY AE{7} 2 ©f AsHst 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);}
}
08

//PLAYING ME{7} & of 435t Runnable &%
mediaPlayer.setOnPlaying(()->{
btnPlay.setDisable(true); btnPause.setDisable(false);
btnStop.setDisable(false);
b

//PAUSED AEH7} = [ff Als#St 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 AMEHSH Runnable M3

53 mediaPlayer.setOnEndOfMedia(()->{

54 end0fMedia = true;

55 btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);

56 b

57

58 //STOPPED AtEfZ} 2 mf As#st Runnable &3

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 A

68 mediaPlayer.seek(mediaPlayer.getStartTime()); //AHM AZIS 22o=2 =2

69 }

70 mediaPlayer.play(); /18317

71 end0fMedia = false;

72 1;

73 btnPause.setOnAction(event-mediaPlayer.pause());  //ZAl HZ|

74 btnStop.setOnAction(event-pmediaPlayer.stop()); /1E2A]

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

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 }

2) Slider ZIEE

Slider AEEL Tracky} Thumb® F+AE o] ¢t Track Thumb  Block increment
Slider®] value 4o+ A Thumb@] $Jx|Zko] A —l =
AR, HAGES 0, Hhake 100015k N
718& 0 & Tick marks®} Tick labelo] A4 Q= Tick marks Tick label

g, setShowTickMarks (true )2} setShowTickLabels (true ) S 3&3s1H & 4= At} Block
increment 7F4E setBlockIncrement () 2 AAE 4= ok th&-& FXMLE Slider ZAESS

Adshks Wile HojEt.

<Slider prefHeight= "Z" prefWidth= "&0|" showTickLabels="true" showTickMarks=

"true"/>
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b2 I == MediaPlayer?] 52 24317] $J3l Slider AEEE ARES= 2

flo

HojgErh,

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 44 7A1817] 918 Changelistenerg 553t changed () HAZofA
MediaPlayer?] setVolume () WAES &3}t MediaPlayer?] volume 442 0.0~1.0
& 7M1, Slider value 442 0.0~100.0 3 7FIE& Slider?] value 443 100.0

© 2 Lol MediaPlayer?] value 4302 A4},

3) ProgressBargt Progressindicator ZIEE

Q2% 93} o] ProgressBar 8 ) MY HEE ogress: 0.0

_ 0%
°]aL, Progressindicator= 9% 29| HEZ |t & o & )
progress: 0.6 | o
919] 2% =S HASHE, vlcie] A AR EASAL o
Ago] AAgT U V[ESIT BAS FAT thE Apga 42 PO 1O IR,

A,

Che- FXMLE AQISH WS Mol

<ProgressBar prefHeight="15" prefWidth="100" progress="0.0" />
<ProgressIindicator prefHeight="47.0" prefWidth="31.0" progress="0.0" />

ProgressBari= Progressindicatorg 4343t 819] ZIEE0]7] uffof AMEsl= &/dE0] 5Yst
t}, o] ZEEY] progress £ X3 AEE A=, a4k 0.00]2 gk 1.00]t},

TRl A% JEg wAshs mEolt,

progressBar.setProgress(0.0~1.0);
progressIndicator.setProgress(0.0~1.0);
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ProgressBar+= Progressindicator® MediaPlayer2] A48 Al Uehf7] Yslixl= dA) A4

AIZES A AR A7EO R e gkS progress A2 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 AR ) A A1bo] 8tke] AR 9371 who] uixjat o] 1.00]
7] 94 4% 9lrh 1A MediaPlayer”} EndOfMedia AFEl7}F B9 o progress 432
AR 1,002 AAsH= Zlo] £t}

mediaPlayer.setOnEndOfMedia(()->{
progressBar.setProgress(1.0);
progressIndicator.setProgress(1.0);
e

Th2-2 o)A dAofA] AR A7HE FAISHES ProgressBar?} Progressindicator ZAEZS F7}

1L, E5-a 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.*?>

5 &import javafx.scene.image.*?>

6 &import javafx.scene.control .*?>

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)
<StackPane layoutX="10.0" layoutY="10.0">

=
N
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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="xf&" />
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="ZXx/"/>
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>

(7 AppMain [ESREE )

AlZE

33/52 sec 63%

kgl
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»> RootController. java

0 N o U W=

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.Label;

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] | 24
Media media = new Media(getClass().getResource('media/video.mp4").
toString());
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38

39
40
4
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
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//MMedia media = new Media(getClass().getResource("media/audio.wav").
toString());

//0[cjof S20]0] M4 L 0|Cjo Foff 43
MediaPlayer mediaPlayer = new MediaPlayer(media);
mediaView.setMediaPlayer(mediaPlayer);

//lE MENTE £|H AlSHSH 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() /!
f nediaPlayer getTotalDuration().toSeconds();
progressBar.setProgress(progress);
progressIndicator.setProgress(progress);

labelTime setText(
(int)mediaPlayer.getCurrentTime().toSeconds()+"/"+
(int)mediaPlayer.getTotalDuration().toSeconds()+" sec");
}
b

btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);
if(mediaPlayer.isAutoPlay()) {mediaView.setVisible(false);}
}
1z

mediaPlayer.setOnPlaying(()->{
btnPlay.setDisable(true); btnPause.setDisable(false);
btnStop.setDisable(false);
b;
mediaPlayer.setOnPaused(()->{
btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(false);



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
107

13

mediaPlayer.setOnEndOfMedia(O->{
| progressBar.setProgress(1.0); : | O|C|of XHAO| AR QS

i | Opomacesd 1 p
i progressIndicator.setProgress(1.0); i progress £8u2 1,022 &% |

endOfMedia = true;
btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);
b
mediaPlayer.setOnStopped(()->{
btnPlay.setDisable(false); btnPause.setDisable(true);
btnStop.setDisable(true);
b:

=2
/I2E 43

i sliderVolume.valueProperty().addListener(new Changelistener<Number>() { i

@verride
public void changed(ObservableValue<? extends Number) observable,
Number oldValue, Number newValue) {
mediaPlayer.setVolume(sliderVolume.getValue() / 100.0);

D Slidere| value &4 ZHA| |

//Slidere| value z7|3t M%
sliderVolume.setValue(50.0);

/IHE OHIE X2
btnPlay.setOnAction(event-){
if(endOfMedia) {
mediaPlayer.stop();
mediaPlayer.seek(mediaPlayer.getStartTime());

mediaPlayer.play();

endOfMedia = false;
s
btnPause.setOnAction(event->mediaPlayer.pause());
btnStop.setOnAction(event->mediaPlayer.stop());
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»> 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 }
XIE ZHEE

JavaFXeli= theat o] choket AES AAsks AEZe] AL o] HEQ A

javafx scene.chart 37|20l ZgtE]o] QT
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PieChart LineChart AreaChart
Imported Fruits ) S RS e P ety
@ Coretnat @ Do ‘:‘;ﬂ are B © Fuatpia | O Dpaiuia 7 € Poieie } O Aped O May
BarChart BubbleChart ScatterChart
Country Summary " Budget Morisoring . Trvvestent Crverview
- }\: 8! - i ® - : - . } -
3: e &ﬂ_ i BRI ..
= FY . - @
S | HEN <N HOH un b
(B B B [ YT ® Oonie L Gt 2 4 Cption 3 |
FXMLE A& AESS wjx)al= e vl 21949, PieChartd 7% thea} o] 2HAsh =
t}, PieChart:= X&1} Y&o| glong 207 Aojst g g7} gic)
<PieChart/>

LineChart, AreaChart, BarChart
BarChartE A5k & Hoj&o

BarChart>
<{XAXis>
<CategoryAxis side="BOTTOM" />
<IXAxis)
yAxisy
NumberAxis side="LEFT" />
</yAxisy
{/BarChart)>

A9 XE3 YE0| Bastz &

et BRsi, thge

03-Java Ul — JavaFX 353



(xAxis) 9} (yAxis)= Z17F X5, Y52 Wt X552 915 Ee olgi&o] QL Y52 9% ==
LE50] 7] ol =gl Yehd 9 A sioF gttt <CategoryAxis side=" BOTTOM'/)

L B7 =35 ofgE Zof Yehdth (NumberAxis side="LEFT"/)= <A} v 5-S 9% 20 L}
Epdlict,

0] glolEl Hlo|Ejulo] At HIESITo)A Aol AFgsH Ao] Yubdoln AESei
A Java FE 0|5 dlo]ElE AT LA 2= AE S 271,

1) £0| 22 gl= XIE o|o|E

XEF% YF0] 2 gl PieCharto] Hlo[BE Algshe WS thZdh Aok, tlo]HE PieChart.
Date 21H|2 ABA3l1L, ©]2& ObservableListo]] A%3t t}2 PieChart®] setData () HAEZ
Agshd Fot,

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| Z25t XIE HIo|E
X%} YZ0] B 23 LineChart, AreaChart, BarCharto] glo|E]E F7}8l= Wi e U3}
t}. tRe-2 BarCharto] glo]ElE Z715k= WAL Hojzr},

/IARIZ
XYChart.Series series = new XYChart.Series();
VRN = ES] = =S
series.setName("&2t");
//A2|Z T|O|E M%‘
series.setData(FXCollections.observableArraylist(
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 ot tlo]gjolet, ofg] 7)o TejE HA HolA st
XYChart SeriesE ZLej 20| o] SIA] A/dsfjoF ghtt, H|o]Bl= XYChart,Data 244 = AY/ds}
11, 0|72 ObservableListol] AA3t th2 XY Chart,Series2] setData () 2.2 #&Fstc},

XYChart.Series7} ¢4EH XHEQ] getData () HAEZ ObservableListE A3l ¢]7]9]
XYChart.SeriesE F715Pd 1|27} YA ECH the o|Al= 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 &import javafx.scene.control .*?>
8
9

<HBox xmlns:fx="http://javafx.com/fxml"

10 fx:controller="sec07.exam06_chart.RootController"
1" prefHeight="250" prefWidth="850" >

12 <children)

13

14 | BarChart fx:id="barChart"

15 XAXis) ;
16 <CategoryAxis side="BOTTOM" />
17 L UxAxisy 3
18 L yAxis

19 | lumberAxis side="LEFT" />

20 L OyAxis

21 </BarChart)
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22 <AreaChart fx:id="areaChart"y
23 {XAXis)
24 <CategoryAxis side="BOTTOM" />
25 <IXAXis)
26 <yAxis)>
27 NumberAxis side="LEFT" />
28 </yAxis)>
29 f{AreaChart> _____
30 </children)
31 <{/HBox>
= AppMain (=5 ]
20 25
JavaFx 70
60— &
0= 15=
SWT 40 |
N .
AWT 20 y
10—
. 0 0 :
Swing 2015 2016 2m7 2018 2015 2016 2017 2018
@ awT @ swing @ swT @ javarx | B ok OEIEE

»> RootController.java

1 packag
2

3 import
4 import
5 import
6 import
7 import
8 import
9 import
10 import
1 import
12

13 public
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e sec07.exam@6_chart;

Jjava.net .URL;
java.util.ResourceBundle;
javafx.collections .FXCollections;
javafx.fxml .FXML;
javafx.fxml.Initializable;
javafx.scene.chart.AreaChart;
javafx.scene.chart.BarChart;
javafx.scene.chart.PieChart;
javafx.scene.chart.XYChart;

class RootController implements Initializable {




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;

@verride
public void initialize(URL location, ResourceBundle resources) {
//PieChart G[O|E{ MIEl
' pieChart.setData(FXCollections.observableArraylist( |
. new PieChart.Data("AWT", 10), 3
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("BR2&");
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)

L)

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 }

358 Appendix



08 JavaFX H|HI2}t EH}

Ul ofE2|Alo] oA vlrdket Evks w4 gl 80|t JavaFX = Hlwriel E8ke A4e

4= JJEE MenuBar AEET} Toolbar AESS Al 5sic},

MenuBar Z1IEE

MenuBar Z1EEL g0y Altho]| ujx|=]o] thefel 2¢S H7A| Aeste S st MenuBar
ofl = MenuE©°| BjA| ==, the shdofA] “}d” “HA] o] Menu] S|},

Menu ——> s EE <—— MenuBar
i MEDHST| Alt+Shift+ N
Menultem == cul+0
2 Az cul+s <——— Accelerator
=Rl (E=71)

MenuolE W% ofo]&l o2 Menultem, CheckMenultem, RadioMenultem,

CustomMenultem, SeparatorMenultem< 718 5= 9Jal, A B W55 2= Menu= 718

o= Qleh. 9 Sholl A “A=REE7]”, “E71”, AR, “BU7]7F Menulteme] s AL, 7He G
A& SeparatorMenultem©|tt,

CheckMenultem, RadioMenultem< ¥ 7[A] A€ & 7[A& H&F ofojdloz
CheckMenultem-S S2/5PH Ae, thr| Seahd njileo] Hrt £23t ToggleGroup g %
3= RadioMenultem & S S5t th2 ZE0] A9 sliAHct.

22 FXMLE MenuBarE AAsk= WS HojZ&c}

MenuBar)>
<{menus>
Menu text="TL"> - </Menud
Menu text="HZ"> - Menud
{/menus)
</MenuBar)

032 “Ttd” Menuf] “M|23H57]" MenultemS 716 R= BHE HojZr),
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Menu text="mpU">
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)XImage url="e@icons/new.png" /X</imageX/ImageView)
</graphic>
</Menultem>
</items)
</Menup

Menultem= Button?} E7HA 2 Z851H onAction 4780 AH ZEEHQ HAEE S
234 ActionEventS 23t} MenultemS 5714 02 T27]9} olo]Z& AA3} 4= §)L=1
acceleratory= ©7]5, {(graphic)2 ofo]&-& AA I}

©@=7]= KeyCodeCombination Zi4| &= A/dsh=), (Att] 7], 7], 7], Code 719
2o S 4 gtk DOWNL® A4E 719t code 715 FAl°] +29 Menulteme©] A€
&0} onAction £/g0] A8 wlAErF SEH "MEIRST] vl ol ||l A9 (At + +

& FAJof| }=2H handleNew () WAE=7} AggEc)

Toolbar ZIEZE

AZA9l 2 A 7152 MenuBar AEEo] He|sh}, w2 —

2418 Aelstar Athd Toolbar AES0] Helslt} Toolbar A =lellE f;ﬂ =
EE2 Button, ComboBox&} 22 T2 AEEL AT £ = zH .
gl o}, m

o2& FXMLE ToolbarE A1dsk= HHS Hoj&Eo),

<ToolBar)
tems)
<Button onAction="#handleNew")
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<graphic>
<ImageViewXimageXImage url="e@icons/new.png" /X/imageX/ImageView)
</graphic)>
</Button>
</items)
</ToolBar)

the oAl Al MenuBar®t ToolBarE 7181l Z9oll= TextAreaS F=7Fsl|A] ekt o)
AL WE Aotk MenuBar2] Menultem} ToolBar®] ButtonS 25 TextAreaol A
ad
[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="mf">

19 dtemsy

20 Menultem text="AM{Z2+57|" onAction="¢handleNew" >
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" /X/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="e@icons/open.png" /X/image)
</ImageView)
</graphic>
</Menultem)
Menultem text="%{2" onAction="#handleSave" >
<accelerator)
<(KeyCodeCombination alt="UP" code="S" control="DOWN"
meta="UP" shift="UP" shortcut="UP" />
{/accelerator>
{graphic)
<ImageView)
<image> <Image url="eicons/save.png" /X/image)
</ImageView)
</graphic)
</Menultem)
{SeparatorMenultem />
Menultem text="ZLf7]" onAction="#handleExit"/>
</items)
</Menuy
</menus>
</MenuBar)

<ToolBar>
items>
<Button onAction="#handleNew">
<graphic)
<ImageView)
<imageXImage url="eicons/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="e@icons/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" >

dtems)

<FXCollections fx:factory="observableArraylist"y

<String fx:value="374"/>
<String fx:value="HIZH"/>
</FXCollections)
</items>
</ComboBox>
</items)
</ToolBar>
{/children)
</VBox>
</top>

{center>
{TextArea fx:id="textArea"/>
{/center>
</BorderPane>
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a7 AppMain = E

» 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

>

v
~

00 N O Ul B W N -

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€=21

tho] Yz T Pilos = F= 1= f-0f A ‘?—iﬂu e ARALY] S QoA AR AE dEeeia &
T U}, HeldE s AR o r ARE 4 glal = Ao ofsf AYEEt, told=aE T
= T AePE Ho|dEm 9] AfpAfowner A= eal B,

thold = o= E‘%f’“““ﬂ g Lmodeless T2 42| F577F Qlek, HE tho]d = = E}O] A==
7] A7 At QS AN 4 QL BEE|A oA R A HEE AS AR
=3Itk

JavaFXo|A| Algshe tho] 421 FFoll= 1HdS A8k FileChooser, HHEZE Aesh=
DirectoryChooser, HH-E E-9+= Popup 5°] 3t} o] tlo]d2 52 javafx.stage Tj7]
AJof| L 2FE|o] §lr}, tho]d R 1% AEO|HR StageE AAH 7] wfizolct,

FileChooser, DirectoryChooser

FileChooser= PC2] 39 AES &= Ql= tho|d=TIolt}, &7] T A o= Ay 4
UL, o S-S HE| A Yok BT & 4= qlot FileChooser= Z1EE©| ofU7] wj&
ofl FXMLOJIA 4118t 4= §131, Java I =2 FileChoosers 24313l showOpenDialog () &
+ showSaveDialog ()& ZT&3JloF B& 4= Ut} tha-2 47] 3422 FileChooserg H-9+=

A=

FileChooser fileChooser = new FileChooser();
File selectedFile = fileChooser.showOpenDialog(primaryStage);

EERE o
G )=[) + =o=az b un )y 4mas B EEEEET 2|
24+  4=0 =- M @

g o2EC - 7l 2o =
muzaE i ,;E =-13 i

Az

- BIOIEEE
[ER-2
Buoe =atjpg A=tjpg s2ljpg
&= AP
kg E h m W
=28
23pg S0ipg 22ipg S2ipg
oY 0JE(N) ~ |All Files (x#) ot
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showOpenDialog () T+ showSaveDialog ()& 3Z&% tjof= ARAl =95 AlFsljof gt
t}, ¢ F=oA= primaryStageS Alw-3ict. FileChooser= Mg E}O]O*ilol_i [d7]] ==
[(A7d] BE2 SEsiAU [Fla] WES 29317 A7le 204 Qs AR 4= glth

7122 02 All Files ()7} AgE]o] Q17] wjiZol X wbdS & 4= Qlrt. whoF ukd s o
2 He|gaA] oS B thSa} Zo] ExtensionFilterS AA3)A] FileChooseroll S2715hd
e},

FileChooser fileChooser = new FileChooser();

/1Y SEHo2 TUE™ HE It
fileChooser.getExtensionFilters().addAll(
new ExtensionFilter("Text Files", "+.txt"),
new ExtensionFilter("Image Files", "x.png", "x.jpg", "s.gif"),
new ExtensionFilter("Audio Files", "sx.wav", "x.mp3", "s.aac"),
new ExtensionFilter("All Files", "x.x")
);

File selectedFile = fileChooser.showOpenDialog(primaryStage);
Bdg Agst [E7]] e [HA] HES 2938, showOpenDialog() E+

showSaveDialog () W45+ AelE 5199 File AAE 2|Elgict Aed stdo] M4 4=E
EAA R A1 Ak Filed getPath ()& S&3hd Het,

rl

N

File selectedFile = fileChooser.showOpenDialog(primaryStage);
String selectedFilePath = selectedFile.getPath()

mklo] opet tjeE e (£u)E Alglakal Athd FileChooser W4l DirectoryChooserg AH-
shd Floh, AR HHHL FileChooser®} H|S:5}T},

DirectoryChooser directoryChooser = new DirectoryChooser();
File selectedDir = directoryChooser.showDialog(primaryStage);
String selectedDirPath = selectedDir.getPath();
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Popup

Popup& F43t AHo|HE Aleshe Reels tho]dz o}, wepi] 2fAt A Al AL

49 2= 9t} PopupS AEEQ] Ejwolin H| A 7] FR|notfiction TELEO. bl Adrop down boxes 9.
£ 9 B% HES 2YE 1 Yehte viw 58 vE W A =t @ERR
IS S0l LEZE 133 o] HAIA] SAE ¢ET= Popup= T = Slth
Popup-& UE-9] 713 4] (ool &, A&, Xash 9l 5 BE, 27| BE)S 7HAL 9A] Yt
Popup?| W82 Java ZE2 2MJIAY FXML T2 2413k 4= 9o}, thg-2 FXML TS
JalA Popupd] W82 7tk SE0|T

l

Popup popup = new Popup();
popup.getContent().add(FXMLLoader.load(getClass().getResource("popup.fxml”)));

Popups A3t H tht o] show () HAEES T&61H Hrt,

popup.show(primaryStage); //PC 2tH HSA0|AM Al
popup.show(primaryStage, anchorX, anchorY); [IAEE ZEOM A3

anchorX®} anchorY& A|A31A] &L PC 9 Sl Popupe] AdHct thE x]ofA|
Agstar Athd pC 3PH 9] 24H0,0)< 71322 anchorX, anchorYZ A48k e},
Popup tHE A=-HTE 249 Ao wolAl HER SpHojA 4 AlY ffoll vehdt,
Popup= %7|8H Popup ¢l Y= HEES] o[RIES A2jalA hide () HIAEE TE3foF g
o}, E oh2 2 setAutoHide (true ) & A7G8lA T2 Q=92 ALV} o 58 off Ao =
Popup< 571%5% dfjof gy,

popup.hide(); /17828 Y8 If 5
popup.setAutoHide(true); /TS JER2 EAHAT}L Ol5e Of As22 =8 43

22 Popupdll Eo1Z &2 2 HBoxE FXML A2 A2Jgt Zlo|t}k, HBoxo CSSE 44
BlA] v HeMor mAEls F27 Bkl Label o] SAMS Sl o MARIt =53t
& AEZ] id £4d0] Slrh= Holtt,
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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®] A2l U2 FXML wtdof goJsha EA|ut, Aol wet A s 54 U2
FXML #}9-& 23t Fof MAsjof ek, W7o a3t AESS gold 2] lookup (#id”) v

22 e, o] Hlate UESY id H4%E o188 AEES et
=29

tlo

3 &+ HBox7}t
BRI S Mol

% Sof] 9] ImageView?} Label®] =25 o] T4z 4%

//EXML oY =
HBox hbox = (HBox) FXMLLoader.load(getClass().getResource("xxx.fxml"));

//HBox LE0| Q= ImageView?l Label HEZ =z 7|
ImageView imageView = (ImageView) hbox.lookup("#imgMessage");
Label 1blMessage = (Label)parent.lookup("#lblMessage");

//ImageViewoi| O|0[2|E H¥stn ORAZ Z3MS T Popups E=F OMIE A2

imageView.setImage(new Image(getClass().getResource("images/dialog-info.png").
toString()));

imageView.setOnMouseClicked(event->popup.hide());

//Labelo| 2A2 A
1blMessage.setText("OIA|Z|7} t&LICH");
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Popup H-&o] M=tk kg F =2 PopupS -4 Hct,
//Popup 44
Popup popup = new Popup();

//Popupl| LHE22 hboxE M¥

popup.getContent().add(hbox);

/ICHE =22 ZHAVE 0|52 O Popups AS2=2 &7|=5 43

popup.setAutoHide(true);

//Popup ER7|(£F2F =& primaryStagez H3)
popup.show(primaryStage);

FHAE CIO|E2T

claRt W] thol 28 v Atk Swge 14 A4St Hrk, )
271 442 thaat ol st He,

k1
N
re
2
=
i}
o
ne

//Stage HA| Ao

Stage dialog = new Stage(StageStyle UTILITY);
/12Ee|A2 HY

dialog.initModality(Modality .WINDOW_MODAL);
/AR e dY
dialog.initOwner(primaryStage);

//CtolgE Al=E 43

dialog.setTitle("&tol");

Stage AR U7l SIE0 AEllS AAAL StageStyle 67 A7) T2 StageStyle

7] Aot QS 2EhIS Mg Foluh

StageStyle gH &+ A

HEQI PI=R AEI HiZ0| S, MIZZ0l ZAOI0IZ, EOIS. =

ié
]
1o

DECORATED

UNDECORATED HHZ0| &M, RI=SE BiS
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TRANSPARENT 0| £F, M=E Si=
UNIFIED DECORATEDSH SsiLt LIZ=2| ZAIMO| g2
uTILITY HiZ0| ElMo| 1, MI=E0] EPOIS, B HER US

u]-o): ‘:’H7H%}:°] 04L 7]E /\H/Hz}ﬁ Stagee AH/H%q.uq DECORATED 45_,_7]_ (134/\3 1;].

initModality (Modality. WINDOW_MODAL)2 2¢ tlo|d2 =2 AA3ict, o] A%

o
=
gon 7|EKo g weke| A7} He} initOwner (primaryStage )+ A-fAF Yef-suses A

ot

3

O_L4

-2 ALY to|d =10 5014 W-E-3 AnchorPane &= A 2Jgt FXML o]t}

<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>

0 G SLITE

Lis
o

S F== AnchorPane’} 295 3o W3] ImageView$} Label®] H=
Ae s S Hojenh
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J/EXML ol 24
AnchorPane anchorPane = (AnchorPane) FXMLLoader.load(getClass().getResource("xxx.
fxml"));

//Labelol 2252 #HE
Label txtTitle = (Label) parent.lookup("#txtTitle");
txtTitle.setText("&lstHESLI7R");

/IHES| OHIE 2|
Button btnOk = (Button) parent.lookup("#tnOk");
btnOk.setOnAction(event->dialog.close());

728 tholel 19| ylgo] Sl IThA TheT} o] A2 tholelR 10| Ul8-S AR 5.9
H o},
//Cto|¥ 20 LS Scene A2 2tsD Clo|¥270| AA
Scene scene = new Scene(parent);
dialog.setScene(scene);
//CIO|Y¥ 2 2 J7|E =52 25tE2 AZ (20| AnchorPane AL LIQ)
dialog.setResizable(false);
//CIO|¥ 2T =27
dialog.show();
primaryStage &= 27|
HEZT A told2aE A3 v 204 997} 2 primaryStage”} B a5lt}, AES
|4 primaryStages ¥+= Wi+ 7H17F St

1) M2 AN FESH= W
primaryStage+= "1 S22 start () Wi7HEZ HAEH7] wfizo] start () HlALEo)A AES
2 primaryStageS 5P Hrt,

FXML £E g]719] fx:controller £A9 AAE AEEY Zd|A= FXMLLoader7} FXMLES 2
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FXMLE FXMLLoader?] A& tjA=2] Joad ()2 2Y3HH FXMLLoader Z2AE &

o
4>
g2
N

mZoll FXMLLoader ZHAIE 213 A8k thgat o] AAg X vlAEel load ()5 o884

FXMLE 293}jof 3t}

public class AppMain extends Application {
@verride
public void start(Stage primaryStage) throws Exception {
//EXML 2¢

FXMLLoader loader = new FXMLLoader(getClass().getResource("root.fxml"));

Parent root = loader.load();

//’/44%E Controller ZH4E Q0f primaryStage XY
RootController controller = loader.getController();
controller.setPrimaryStage(primaryStage);

Scene scene = new Scene(root);
primaryStage.setTitle("AppMain");
primaryStage.setScene(scene);
primaryStage.show();

}
9l == AEET Y setPrimaryStage () MAEE ©-83)4 primaryStage S AgskaL 9171 of
ol FAEE= e that o] E9} Setter WlAES F7TsfoF e,

public class RootController implements Initializable {
private Stage primaryStage;
public void setPrimaryStage(Stage primaryStage) {
this.primaryStage = primaryStage;
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2) ZiEl0|L = HEEZRE A

rir
0z

EH
[=]
Zeloldut AEZ9] getScene () Hl2E4= AH4lo] Z3HH Scene IS 2|t} 21831 Scene

9] getWindow () HlAE= A4S HolF= Stage AAIE 2Higich, mebs ohgat 22 S=5

ol- &3l AEEF A primaryStageS H-& 4= Uk,

Stage primaryStage = (Stage) HEZE .getScene().getWindow();

O3 12 9] == initialize () HIAE Qo= AMEE 4= itk 7T o]f+= oF4] primaryStage
7} E8|EA] &9t7] wliolch ol S 9] start() WAEoA Scene AAE AT,
primaryStage©l Scene& Aot ¢] FETF A 07 FARI, webA oHIE A7 Hla=
Woll ARt 9] =S ARg-afiof Fict,

dlE o] ButtonS S-S o AgYsH= w47} handleButton () ©]2F handleButton ()
HAE oA o33} Zo] primaryStageS Hoof 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();

CRE A SR AR ol dR 15 S AR MES 2ad et H WA HES 3
o 9 tlol o2, £ viA BEL Tl A |2 1E, A WA WES telEe] Ald to|
A=IE o] WA HES VUL, T A MEL 74T tolo|21E wer,
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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 *?>
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="thandleCustom"/>
16 </children>
17 <padding>
18 Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />
19 </padding)
20 </HBox>
/l | AppMain L‘:' S} g

Open FileChooser Save FileChooser DirectoryChooser Popup

»> 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?>

03-Java Ul — JavaFX 375



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 HEaliA] tiAS Z2Moz 2A2|l= S22 HE
<ImageView id="imgMessage"
fitHeight="30" fitWidth="30" preserveRatio="true"/>
{Label id="IblMessage" style="-fx-text-fill: white;">
<HBox.margin) Labele| SXtMS 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
1"
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://javaftx.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.

exam@1_dialog;

import java.io.File;
import java.net.URL;
import java.util .ResourceBundle;

import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.
import javafx.

event.ActionEvent;

fxml .FXMLLoader;
fxml.Initializable;
scene .Parent;
scene.Scene;
scene.control Button;
scene.control.Label;
scene.image.Image;
scene.image.ImageView;
stage.DirectoryChooser;
stage.FileChooser;
stage.FileChooser .ExtensionFilter;
stage.Modality;
stage.Popup;
stage.Stage;
stage.StageStyle;

public class RootController implements Initializable {

@0verride
public void
}

initialize(URL location, ResourceBundle resources) {

private Stage primaryStage;

03 Java Ul — JavaFX
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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 EY| tio|gza 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", "x.mp3", "x.aac"),
new ExtensionFilter("All Files", "+.x"));
File selectedFile = fileChooser.showOpenDialog(primaryStage);
if (selectedFile != null) {
System.out.println(selectedFile.getPath());

/Iy 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|MER| MEf Cfo|g= M
public void handleDirectoryChooser(ActionEvent e) {
DirectoryChooser directoryChooser = new DirectoryChooser();
File selectedDir = directoryChooser.showDialog(primaryStage);
if (selectedDir != null) {
System.out .println(selectedDir.getPath());

//Popup ClO|¥=1 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");

lblMessage.setText("OIA|Z|7} tEULICEH");

popup.getContent().add(parent);
popup.setAutoHide(true);
popup.show(primaryStage);

//IAAE CLO|20 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("&QIstELI7I");
Button btnOk = (Button) parent.lookup("#btnOk");
btnOk.setOnAction(event->dialog.close());
Scene scene = new Scene(parent);

dialog.setScene(scene);
dialog.setResizable(false);
dialog.show();
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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 @lverride

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 AEY

JavaFX UIE ©dohs 1elo]d 3l EE-2 Csstucading syl sheen g 2 83)|A] moF gl WA 5-5
S = Qith, o]Zt& HTMLOY| CSSE -85k 2t fAksIe), than JavaFX ofZ2jAlol ol

CSSE A-83HH Ul 2710] o] BA| Detr|i=A] Kol
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W Demo (=] E 7 Demo [E=RE=l

(®) High p—
D Mediim - ' Your name
n our password Englih - | ®

Your password

| Accept | | Dediine ne | Net Available
|| Normal | [v/] Checked || Undefined

Progress: (r

JavaFX CSSE W3C €SS B4 2.1 A8 (http://www.w3.0rg/TR/CSS21) o]l W27] mje
o] CSS= HTML 419 ABtdS 2Mdel} & 7Al= 47 JavaFX CSSE S o= Qieh o,
JavaFX CSS9| £/ W3C CSS £/ oll “—fx—"7} o &= 2ol Zolfjoleh,

JavaFX ZIEE9] 7] CSS+= modena.css 3Fof 2HJE|o] 9t} o] 2kl javax, controls.jar
Hgo] a23HE o] Qlet

com/sun/javatx/scene/control/skin/modena/modena.css

725 CSSE 71 €SSO AR WASAL AlRe £4S zgem 21 ik ALE Css
2 A gk ol AAdloly] Bl AESS ol v 17 g
CsS T2 A3k Sceneoll 285K WAlo] ¢ict,

rui
Olt
F[’F
rO
=
rO
[
)
e
s
H
o
iz

12l AE
?‘]{_q_?‘]inline _/:_]3]_??]0 7—]5“0]1,1 EE.‘_‘

eg
ch 440l 490l e 599 AR AT 4 ek Al 2

CHUEO|H style="£4d:3k;

@,
hal
HES style="84:2 &4
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RS- AAl= Al 712) Label& FXMLE 4191511, Label 9] style £43-& o]-834 A W4 Label->
H178E A2, SRk v o2 CSSE 288k, 7+ WA, Al WA Label2 ui78S ofehA, 244
= 2o g CSSE A8t

» 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.*?>
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 =25 4"
11 style="-fx-background-color: black; -fx-text-fill: yellow;
-fx-padding: 5;"/>
12 {Label text="Of2tHtef, EIZ4["
13 style="-fx-background-color: blue; -fx-text-fill: white;
-fx-padding: 5;"/>
14 <Label text="If2tHlEl EIZH|"
15 style="-fx-background-color: blue; -fx-text-fill: white;
-fx-padding: 5;"/>
16 </children)
17 {/HBox>
17 AppMain E@g

metierazs [ T 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 mj
Qlefel 2efele Zldloluisl AES style £4OR CsSE A 2837 upite] FAat 26k
= A&she AHo|de} HEE] Wobdrs 5 A7} Sojus ©lo] Sloh E3 #ojokx

FXML} CSS7F 4o A Ea7t of et

2Rl AErE TR 2 Css o WAle ARSI S CSS AV Eolal A e wold
A AR sy, o F CSS T Al
ol 2443}aL, Scenes AT o 718z 4ol

e 7kx] 5ol @7 whZoll 2 JavaFX ofE@lAlolAE /U e o CSS vk WAls A
ST}, oF CSS e 2geh] HshAl= H 7k AEiRE 2RE dotof g,

)
i)
e
i)
o
)
|
Pm
=2
>
ofo
)
I
0
U)
m[m
g
1
i)
ne
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ekl 2erele g o]y i AESo] 2 A6l 51| uhie] AejA7t BagiA,

S CSS HHU2 2B A8 ZEouvet AEES Adlsir= A9 Zasit, thaa A

—_

Aeiahs S2T {1l A9E CsS 44 A8 dHloly = HEES A
O Al 7FA17F it

S ofahg sk,

AEHX} Ehy i

Type MEix} Type { 832k 435 .}
idl AMEHX} #id { £4726 835 )
class MEHX} class { &2k £43L -}

Type AejAs 28 B9lo] Zdlo]y] i AESS BF Hujit} of Sof BE Label AES
o] 912 ofuhS YK 31 Arhyl thevt o] Hefsha et

Label
a—?x— {addin 3 B¢ CLabel >
: - i <{Label -
#id AEAbE Sdet id S48k 7L Sl AdEoY B AEES ARt oS S0 id $4

glol Ibl1dg] Label®] Wl73& HeMo s, 348 w02 Agska Atk chet o] Aol
W ek

#1blId {
-fx-background-color: black;
-fx-text-fill: yellow;

}

{Label id="lblId">
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.class AR = 5U3E styleClass £97k= 7HA1L Qli= AH|olH B HESS MYt A&
£0] styleClass </34te] IblClass?l Label®] #i7& sl oz SA5 s o g dAsial Aok
o3} ol ejshH Fek

#1blId {
-fx-background-color: black; <Label styleClass="1blClass"»
-fx-text-fill: yellow; <Label styleClass="1blClass"»

}

FXML sHellA] id £/442 et aba 7HHoF SRR styleClass £/ 58 b= 7Hd o= 9
o}, o] T2 id ATEAE sl

3 4 ik

o
EETHAEEt 4= 9l ¥HH, class ARz A0 ofg] ZIES

)

tlo
20

Wi
o
&

Type A&z} class ABRl= 230] 7hsslt), A& 50] Label AEE FolA] styleClass=
"className"& 7Fd AT CSSE 2-851a1 Atk 23} o] Aojshd Het, 7HeF Button ZAE
£0] styleClass="className"& 7}A| 2L It CSSE= A-8-5| %] ¢F=t},

Label.className {
-fx-background-color: blue;
-fx-text-fill: white;

HEEE Al 7K AEiE 7H 4= ok 8 7hs3 A (focused), mH-27E 1ol Sl AH
(hover), HF-A= 29 AdH (pressed) & Dokt ZF el whet ABYE tEA 285

a1 Aok AElR) oh2of| ffocused, thover, pressedE oW Hct, o]et AES A S~
(pseudo—class) 2}l gict,

Sl SEHE MEHX}
U THset el MEHRKfocused { &85 426 -+ }
OFRATHAEE 2{ol| U= Sl MEHRkhover { £4:28 £428 -}

OlRAZ 7EES +2 el MEHRkpressed { £4:25 43k - )
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2) CSS mi! =

o] ZHAE 9 ¢SS uple- A Ago|u Ei= AEZ| 28517 Scened]] 27151 Scene
el mE ol ol AESH 283 4 ook,
e Aol Ei A=l Css MU Agsteln Hheat ol FXML ThelelA] sl Bl
stylesheets 422 CSS Tt H2& AAsiA Hrt,

<HE|0|H stylesheets= “"eapp.css"y

Scene Yo BE g o|H e} AEE A&3l2H Scene? getStylesheets() HAER
ObservableListE 41l, ¢J7]9] CSS 7} Z7F3It}, CSS TS HQl S} FAsH 4
2of|A T3] 2P| B2 th2at o] CSS T ARE Hof Frfehd Hrt

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();

TS oAl Q- CSS w1 o] 8-aliA] Label 59 B Mt SAFAS MARITE root, xmlolA] A
HA Labelolli= id £/ laL, & #Rjel Al A Labeloll= styleClass 47d0] Slth= A&
B2}, o5 S5 of8aA AERE AR

» 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 Qimport 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="1blId" text="ZZHtEl =2tZ4"/>
11 {Label styleClass="1blClass" text="L}2tH}E} SIZH/"/>
12 {Label styleClass="IblClass" text="L2tHE} SIZH"/>
13 </children>
14 </HBox>
( 1" AppMain [ ‘:'_I_M

LiEHHIEL E 2N IS EEM

»> app.css

CSSo| ML 2 A|RISHA #/2 BULC]
| KRR /) A2 AfEt 4 gtk ‘

/* | Label MEH %/
Label {
-fx-padding: 5;

/% id="1blId"S 712 HEZE MEeH x/
#1b1Id {
-fx-background-color: black;
-fx-text-fill: yellow;

/* styleClass="1blClass"S 712 ZHEZE MEeH x/
.1blClass {
-fx-background-color: blue;
-fx-text-fill: white;
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»> AppMain. java

1 package sec10.exam0@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 }

o2 A= TextField} Button ZEES] AFejjo] waha] A& A3 TextField7F Y
7hst A7t EH u S e o2 tke-A7t Button Yol QoW viAE A TE|a &
Sl w7k o 2 WAsh)

=
=
=i
=

» root.fxml

&xml version="1.0" encoding="UTF-8"?>

¢import javafx.scene.layout.*?>
&import javafx.geometry.*?>

AW N =
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Qimport javafx.scene.control.*?>

5
6
7 <HBox xmlns:fx="http://javafx.com/fxml" spacing="10">
8
9

<padding)
{Insets topRightBottomLeft="10"/>
10 </padding>
11
12 <children)>
13 {TextField prefWidth="200"/>
14 Button prefWidth="50" text="82/"/>
15 </children>
16 </HBox>
,_l * AppMain @M
[ e

»> 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
" Button:pressed {
12 -fx-border-color: skyblue;
13 -fx-background-color: red;
14 }
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»> AppMain. java

1 package sec10.exam@3_state_selector;
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

2ER, Ui A ] RS AR S Sl Al SAdE0] Slck
BG uy

—fx—border—color
—fx—border-insects

—fx—border-radius
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—fx—border—style ZAIMO| AEIQUAIM, FM)

—fx—border-width BAMC| F7|

—fx—border—color &/32 ZA] M-S AAsk=t, thaatl 22 ot e AEE
Act,

-fx-border-color: red; /10|

-fx-border-color: #ff0000; [FAAHS

-fx-border-color: rgba(255,0,0,0); //rgba(red?t, greenzt, bluezt, EHE)

rgba () $9] red, green, bluetw 0~255 32 7H 4= 931, FHEE=0.0(59)~1.0(E%FY)
e

T AANE B O R, H7]E 18R AR Aol

-fx-border-color: red;
-fx-border-width: 1

—fx—border—radius £ ¢o

1o
rE
N
ol
(¢
oA
o
o)
>
i
r
kg
)
L)
i
rlj
!
Ku)

-fx-border-color: red;
-fx-border-width: 1
-fx-border-radius: 20;

JavaFX o]y 8l AESL vl AA oo] vt AN el A 0
oJ8} 4= qlt}. —fxborder—insets £ & AA o] Uehd 7101% 2% 10 -
TR st Tk S AN Al WA 71, A, 2

e}l AT 4 ik, thee 379) AN Helsha 2t A e )

A
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-fx-border-insets: 0, 10, 20;
-fx-border-color: red, green, blue;
-fx-border-width: 1, 1, 1;

Z8AIAdE top, right, bottom, leftd & 571, A, 2BFAS A1 = Qi 412 <oA= top
AlAFsl AlAl JRES= top, right, bottom, left® YAsiF=H Hr}, tha-2 = WA AAA top,
bottom®] WA Mo g AAstar, Al A A A right, bottom®] #7115 302 A% A

o|tt.

-fx-border-insets: 0, 10, 20;
-fx-border-color: red, green white green white, blue;
-fx-border-width: 1, 1, 1 3 3 1;

—fx—border—style $48-2 A4} HAS AAsh=t], solid (44), dotted (F41), dashed (H
AR 9F o] Zo] Wl Fuhe HATE 4= 9l segments () S FHOE % 4= Q) segments () 9]
O =
ES

W REES B WA ZhS A1) ZolS, B4 A ghe Fe] olS F Hick, the 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] 712] VBoxE ¥ 2|5}l border £4-& t}2 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 .*?>

o U W -
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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>
,_l * AppMain @M

»> 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 %
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=
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=
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background 4732

olulAS AT 4 9

&M A

—fx—background—color H{Z Al

—fx—background-image tiZ olo|x|

—fx—background—position Bz olo|Xx| 2{X[top, right, bottom, left, center)
—fx—background-repeat 0|o|X| BH=2 0{2(no—repeat: BHESHK| &)

—fx—background—color &/3-% i AL Adsted, T Aids Ak Rl ohat

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 AE: HAS 4 ok,
A 2 AEE AR Ao A RLE £ A7R] 218 Bigko = AX3] A skE o) A9 12t
ANES 2Mdol= e vt Aok

mru
HN

linear-gradient(to ZI&H&sF, A|ZHA Sy, SZ7HAM Mg, EM);
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Z13Y Wk to bottom, to right, to bottom right 53} o] oz o2%0

Aoz A7ge 4 Qlet, Z474e) AL 9 % A=rF YA S, M o= A

A ok & B A2 % a4 Rl % gkol AR S s Aol w
I o

chg} 2ol 2 Ag et elE) 18 Rl

fu
=
5

A% et Rl Al Mol RE] B A7lx] PO AAS A wskE Zrh ¢

ot
re
{m

BT

radial-gradient(center X% Y%, radius R%, A|ZIAH Sy Z7HAH My, ZAH);

X%t Y%= Ag ol 9 AEZS] A 0%, 0%2 21, 9] F47 0] 9x|eh= 2 A%t
t}. dl& E9] center 50% 50%= Y] AEUdS T4 R AA3IT) R%e A IANE A
W3l 225 9ot 9= 5o radius 50%= AHolY W AEE Ax o
oof| Y7 1 AEE 83ttt 7o) Mol F ¢ ' A S, M groR
A 4= Sl &, B A2 % 3k & 4 ik % gho] AR wFeskA Ao

ert 9. 8% Tgle thewt ol AE U9 aehriest A48 ol

-fx-background-color: radial-gradient(center 50% 50%, radius 50%, #ffffff 10%,
#000000);

—fx—background—image £/ vl oJn|AE A7, w7 ow|A|Ee} HHlold 9 AEES]
Afo]z7} ] A1 oju|R|= ukEA o2 E2oler) 3wk =295l —fx—backgroundrepeat
S/3%kS no—repeat® 5P Hrt, el o] PPN

u]z]9] $x]&= —fx—backgroundposition®2 B S22
ARt the-L vl ou| A2 Agei ubolch RS a8 2
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-fx-background-image: url("o|D|Z| ZA=Z"); //

-fx-background-repeat: no-repeat; /1%

-fx-background-position: center; //

TR allAl 6740 VBoxel At whal, Ag et olE, 94 T dlE, vk oju]x), whe)

ojmx], T T ol AE A&t

» root.fxml

10
1
12
13
14
15
16
17
18

i AppMain

&xml version="1.0" encoding="UTF-8"?>

<&import javafx.scene.layout.x?>
&import javafx.geometry.*?)

<HBox xmlns:fx="http://javafx.com/fxml" spacing="10">

<padding)

<Insets bottom="10.0" left="10.0" right="10.0" top="10.0" />

</padding>
<children)

<VBox id="vbox1"
<VBox id="vbox2"
<VBox id="vbox3"
<VBox id="vbox4"
<VBox id="vbox5"
<VBox id="vbox6"

</children)
</HBox>

prefHeight="100"
prefHeight="100"
prefHeight="100"
prefHeight="100"
prefHeight="100"
prefHeight="100"

preflidth="100"
preflidth="100"
preflidth="100"
prefWidth="100"
prefWidth="100"
prefWidth="100"

>
>
>
”
>
”

BT

+++
++4
+4++
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»> app.css

©® W 0 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%,
#TFFFf, #000000);

#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 @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");
17 primaryStage.setScene(scene);
18 primaryStage.show();
19 }
20
21 public static void main(String[] args) {
22 launch(args);
23 }
24 }
font 4
font /42 SAS] AHUE AARI of7|oll= EEQ A7), T, w71, W 5= AT 5 3
= oheTh 2 Al 4o Slet,
G e
—fx—font—size ZE 37|
—fx—font—family =E &7
—fx—font-weight ZE F7|(oold)
—fx—text-fill ZE MAM(THE MS JaiC|E, 43 J2IC|AE)

Uhe olAl= Label EES] EES AARITh EE FF+= Arial Black, 27]= 35, &7, A2
A% 2 AES A8
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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 <VBox id="root" xmlns:fx="http://javafx.com/fxml" >
8 <children)

9 {Label id="welcome-text" text="Welcome" />
10 </children)
11 </NBox>

/_l * AppMain E@g

Welcome

»> app.css

#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

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");

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+ 18 a5 7] 3 —fx—effect $4& AFect. SAAUCEE=
dropshadow ()¢} innershadow ()& & 4* =4, dropshadow ()& P2 IHALE F20]

ol ot =718 11, innershadow ()= ¢F T1=IRE o] & Soj7t w78 Zo}

DropShadow l [ InnerShadow
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~fxeffect 542 2ok e et 2,

-fx-effect: dropshadow(three-pass-box , Z12IatAiAt | radius, spread , offsetX , offsetY);
-fx-effect: innershadow(three-pass-box , JQ2IztA4AF | radius, choke, offsetX, offsetY);

three—pass—box+= blur—type? $HF2 gaussian, one—pass—box, two—pass—box,
three—pass—box 5©¢| 3t} JavaFX+ three—pass—boxs 7|22 ARSI radiuse

blurkernel 2] REA[ S22 0.0~127.0 Alo|9] 2k 71Al=d), 7|24k 100t} spread$} choke

+ Z17F 183 spread @} choke® 0.0~1.0 Ato]9] & 7H =
o, 71327k 0.00]t}, three—pass—box, radius, spread, choke
< olallsl7 |7t A @] witel Hg2 71Egks IR o83t
offsetX$} offsetY+ LHARS] HARIY|, LE% 1HS HH 47
olgl7} & Aeolct,

offsetY

offsetX

— e

o2 A= 5 7He] HEe] shadow I £t} A 94| BlE2 dropshadow ()& 48311

& A HEL innershadow ()& 283t}

» 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="btn71" prefWidth="100" prefHeight="50" text="DropShadow"/>
14 Button id="btn2" prefWidth="100" prefHeight="50" text="InnerShadow"/>
15 </children)

16 </HBox>
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8" AppMain = | =

DropShadow I [ InnerShadow

»> app.css
1 #tn1 {
2 -fx-effect: dropshadow(three-pass-box , rgha(0,0,0,0.7) , 10, @ , 5 , 5);
3 }
4
5 #otn2 {
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

" 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");
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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

oRg: olAlolAN: A7) ST G- BHgalH 191 B SHAS BB T CSSE HE A 271
& QsjEey, of oAz ©2k20] JavaFX CsS A1E A2 478 Holth, vheAS HE 92 &
27U Seshel Al st B 4 gl

»> 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[" />

11 <Label layoutX="42.0" layoutY="118.0" text="I{AQ=" />

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=
"27391" />

15 <Button layoutX="164.0" layoutY="158.0" styleClass="button" text=
=B

16 </children)

17 </AnchorPane>
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7 AppMain

»> app.css

O 00 N O U1 H W N =

NN N NN NN 2 & s s s s s s
S Ul WN 2,0 V00NN

.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] 97] wjizof UIS AAJSHL MAsH= 212 JavaFX Application

Thread”} ©8}1, ThE 2] AgEEL U= YASHAL MATE 2= g

o

main 2 =7} Application®] launch () WAEE &84 AAH JavaFX Application
Thread+= start () HIAEE APA7|HA E UIE A3t AEZA] oIET} Hiet 745

AEZ Q] oMIE Ae] WAEE Adsh= Z% JavaFX Application Thread ]t}

JavaFX Application Thread }

start()

4

X Worker Thread

JavaFX ofiZe|Alo] S /et off 2ol& 4L JavaFX Application Thread”?} A7 Q3=
AGE oHA] YEE sk Aotk ARk 3'3}35 S sH| =W o] Az s<tell Ul BEESHA]

O WA ek E7] o] B 1) Ae=S AN Helshe Aol Stk
A Sof g YT A7 YEYTAIA HolEE IS v nlkze] A7ho] ag

R 27] ujfof SEA] 29 AY EF AYAJelA] A sfjof gt
ok 2] Af=oflA] UT ¥7d 2F¢do] " Qs ¢ Ag=rt 2y UlE HAT 4= g7 o
o] Ul ¥7 FEZ Runnable® A5}, o]AL ti7)ztoE 34 Platforme] A& HAaEQl

runlater ()& SZ3jjoF gl

Mo
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Runnable /¥ 7351 x| 0| 2T 018

Platform.runLater(new Runnable() { Platform.runLater(()->{
@verride /UL dd Ly 2E
public void run() { ):

/UL Y Yy 2E
}
b

Platform.runLater () HAT= wj7igke 2 YES Runnabled o|HIE Ffevent queveo| x]A5}al =
Al 2Rt
AZEA
OHIE F(EventQueue) . S
JavaFX i
AER Q Q Q —>| Application urds
HHY

Thread

AHEC

Runnable ZHH|

Platform.runLater(); ‘

o[HlE ol AAE Runnable JavaFX Application Threadol 23} 21202 sty Al
Ae|Ele] UIE AT, runLaters= Al G Adske Z10] of il Ao whe} g Sofl A3
Stk %ollA #0172l ofFoltt,

O olAll= 2H) A =710.1% 7712 Pofdl ARk Label AEEC] text A= AREZITE
Label& Ul 840]E22 2k} AF|=oj|A setText () WAER text AR HAT 4= ik, thAl

Runnable2 4314 Platform.runLater () HAES &3}

» root. fxml

&xml version="1.0" encoding="UTF-8"?>

1

2

3 <&import javafx.scene.layout.*?>
4 import javafx.scene.control 2>
5
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10
11
12
13
14
15
16

1" AppMain

<AnchorPane xmlns:fx="http://javafx.com/fxml" prefHeight="100.0"
prefWWidth="200.0"
fx:controller="sec11.exam@1_runlater.RootController”
<children)
<Label fx:id="IbIlTime" alignment="CENTER" layoutX="25.0"
layoutY="15.0"
prefHeight="35.0" prefWidth="150.0"
style="-fx-background-color: black; -fx-text-fill: yellow;
-fx-font-size: 20; -fx-background-radius: 10;" text="00:00:00" />
Button fx:id="btnStart" layoutX="46.0" layoutY="63.0" text="A[Z" />
Button fx:id="btnStop" layoutX="110.0" layoutY="63.0" text="ZHZ" />
</children>
</AnchorPane>

IEI

08:42:1

JJ\l XI—

HE

»> 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); f
37 )
38 “try { Thread.sleep(100); } catch (InterruptedException e) {}
39 }

40 s

41 %

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 U W=

NN
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);

o dAl= &G A=A 0FE 1007H] &S 718 52t ProgressBaret Label Z1EZ 0] %13}
AeE FARI, 281 AYo] ArEH 1S Label ZEEC]| Uehdith, ProgressBar] X3

A2} Label o] 2AE WA= AL Platform. runlater () HAEZ A2sh= 7S & 4= 9t}

» root.fxml

&xml version="1.0" encoding="UTF-8"?>

&import java.lang.x?)
&import javafx.scene.layout.*?)>
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5 import javafx.scene.control 2>

7 <AnchorPane xmlns:fx="http://javafx.com/fxml" prefHeight="129.0"

10
1"
12
13
14
15
16
17
18

prefWidth="233.0"
fx:controller="sec11.exam02_runlater.RootController"y
<children>

<ProgressBar fx:id="progressBar" layoutX="17.0" layoutY="23.0"

prefWidth="200.0" progress="0.0" />

{Label layoutX="18.0" layoutY="57.0" text="RI#ZH=:" />

{Label fx:id="IblWorkDone" layoutX="77.0" layoutY="57.0" />

<Label layoutX="118.0" layoutY="57.0" text="2tZaf:" />

<Label fx:id="IbIlResult" layoutX="175.0" layoutY="57.0" />

Button fx:id="btnStart"” layoutX="66.0" layoutY="91.0" text="AZ" />

Button fx:id="btnStop" layoutX="130.0" layoutY="91.0" text="Zz=" />
</children)

19 </AnchorPane>

1" AppMain E@u
HHET ZHHZ Uk 5050

412

»> RootController.java

package sec11.exam02_runlater;

import java.net.URL;
import java.util.ResourceBundle;
import javafx.application.Platform;

import javafx.fxml.FXML;
import javafx.fxml.Initializable;
import javafx.scene.control .Button;

1
2
3
4
5
6 import javafx.event.ActionEvent;
7
8
9
0

import javafx.scene.control.lLabel;
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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() {
@Override
public void run() {
int result = 0;
for(int i=0; i<=100; i+) {
result += i;

double progress = i1/100.0;

String workDone = String.valueOf(i);
Platform.runlater<) > { | Ul 23 xlef |
: progressBar.setProgress(progress);
1blWorkDone.setText(workDone);

try {Thread.sleep(100); } catch(InterruptedException e) {
break;

String strResult = String.valueOf(result);
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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));

It
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 {
@verride
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) Sl Alzksl ARgARS] Aol whet 71}) 3t

9, 239 ﬁﬁ,ﬂi}‘?ﬂ SO olFHr}. 3fHo] oleE u om0l i A8t == =47

oAM= uhe-20) fix|of uiet FEZS] S48 HMIPAA ol o]

o} grefo| e} so] St ofiulo] 4 A gSH= WL

ol HollAl FL o FAI I

LotR7| 2 314}

IH o|S

ton

Zloltt, A Wi

i

s

filo

Stk A % g

JavaFXolA 2ha& Aol n g 3tHS o)
Sh= 7 419 W2 Stageof] A2 Scened A" sh= Ao|tt,

QL epHellA 27191 sf o2 o]F3slr] 23 Hee ST 7HsiEAL HEE ] o=

A2 HAEE 2721 Scene A3, primaryStage?] setScene () HAEZE FA) SceneS

279l Scene o & HASH 4= i},

public void handlebtnlLogin(ActionEvent event) {

try {
Parent login =

Scene scene = new Scene(login);

Stage primaryStage = (Stage) btnLogin.getScene().getWindow();
o A

primaryStage.setScene(scene); //3tH HH
} catch(Exception e) {
e.printStackTrace();

}

FXMLLoader.load(getClass().getResource("login.fxml"));
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setScene () HAER SPH-S- o] 531 o] Scene Stageol|A AAEEZ offUmjo] A4S 2|85t
= Qlek, 3P o] ool S A8t o) P ths ShHo] YA o= FEsfof S,
whekA] 3 o]F-S 913 ok o] Q3| StackPaned ©|-851H S} o]F aute} b7 of
Urflo] S 288 4= ik, o2t o] Scened R A/4J8HAL StackPanes FE EOJH=
A mQl sk =791 ShEE F7ksh= Aolth

StackPane

0z
g
e
=
>

=
O
>
re
re
2
[>
o

W]l 3PARE StackPaned] 71 0] Q= Aeoll A 291 ko] AT I StackPaned] 715
9 StackPane> Ugoll 71l 2191 ST ARl A Hofaear mQl b2 FH= 310k, vk
2 StackPaneollA 27121 3ha-2 A|ASHH Weojl Qli= w|¢l ShHo] Hofxle},

ole} T2 W o 7 SHHS o] 55| HH o] ShHY oS ShHo| UAA o FESHA| H AL ofy
o] S 283 4= A Hrt, thg 9Al= StackPaned o884 211 shHw}t w¢l shHS H
Zol7pa A HofEet,

» 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"»
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 <right)

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: #0000ff;"»

29 </VBox>

30 {/center)

31 </BorderPane>

32 </children)

33 </StackPane)
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»> RootController.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.FXMLLoader;

8 import javafx.fxml.Initializable;

9 import javafx.scene.Parent;

10 import javafx.scene.control .Button;
1 import javafx.scene.layout.StackPane;

12

13 public class RootController implements Initializable {

14 @FXML private Button btnLogin;

15

16 @verride

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%éh%"i’c’)’g’i}%f"F’X’MLL’c}éd’éf"1’65}:’/’@5{6155’5()"é;'e’{Ré's’c}ﬁf&'é'(’i’ééir}’?x’m’i"ii"‘
24 i StackPane root = (StackPane) btnLogin.getScene().getRoot();

25 L1roo‘c.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 .*?>
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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 leftd

15 {center)

16 <Label alignment="CENTER" prefWidth="215" text="=239/ 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: #ffffeo;">

26 </VBox>

27 {/center>

28 </BorderPane)

(@ TAppMain [= =)

H2! EJl

=
o
ra
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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 3131 |
27 yo | HP ool spioR 0l |
28 Yo
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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1

13
14
15
16
17
18
19
20
21
22
23
24
25

OHL{m|o|d

JavaFXolA ofiymjolde HEE
EH P o offymlelA

A

KeyValue

KeyFrame

Timeline

5.2 AH|o|H 9 translateX £ 013 RG] tﬂ?:]—/l];':] o
Yrfo]dS FEet FEo|t), TR x HAFOE 5= 0, &

import javafx.scene.Scene;
import javafx.stage.Stage;

public class AppMain extends Application {
@0verride
public void start(Stage primaryStage) throws Exception {
primaryStage.setTitle("AppMain");
Parent root= FXMLLoader.load(getClass().getResource("root.fxml"));
Scene scene = new Scene(root);
primaryStage.setScene(scene);

primaryStage.setWidth(350); //[RERe 1Y = 43
primaryStage.setHeight(500); /=R nE 0| 43
primaryStage.setResizable(false); //9I=2 372 2¥EY 4 Q== T

primaryStage.show();

public static void main(String[] args) {
launch(args);

Adlolu o] 4

E_/\E
—=

/l—]l’roperty tﬁﬁ___ _'__O-]Z] }\]Z_}: ?_

SEREE gt seolct,

x

g

0| A ERU Property2t S22 &&ck= 2|

g

OHLIBHO 0] Xi AlZtnt KeyValueS AE5Hs 245
(RISARZE S EF Property©] 242 S2TIX| HakAIZ)
LHSTHE ofiLiciiodg

KeyFrameoi| 2&& =2|0J5k= 2|
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® Timeline timeline = new Timeline();

© KeyValue keyValue = new KeyValue(ZE|O|4 . translateXProperty(), £23});
® KeyFrame keyFrame = new KeyFrame(Duration.millis(R|£A|Zt), keyValue);
@ timeline.getKeyFrames().add(keyFrame);

® timeline.play(); //OHLTH[O] 44 A|Z}

o

o A=E ol A9 [Z4] HE oHIE A2] HlAEE R Ao, 2119 shHo| U )
FEoA 502 7 oo o] A= == Fk

»> 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 @dverride

21 public void initialize(URL location, ResourceBundle resources) {
22 btnLogin.setOnAction(e->handleBtnLogin(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 =) UE 0lS(RHE0|AH| 5t7| 2IsiA)

32 login.setTranslateX(350);

33

34 //Timeline 2| 444

35 Timeline timeline = new Timeline();

36 //2791 3o x HE TRUYC=E 08 43

37 KeyValue keyValue = new KeyValue(login.translateXProperty(), 0);
38 /10122 ZRYNA| x HBE HSAZ|=Z(0 <-- 350) KeyFrame 4+

39 KeyFrame keyFrame = new KeyFrame(Duration.millis(100), keyValue);
40 //Timelineo| KeyFrame %7}

41 timeline.getKeyFrames().add(keyFrame);

42 //o§L{ofjof4d A|2

43 timeline.play();

44 } catch(Exception e) {

45 e.printStackTrace();

46 }

47 }

48 }

[y B, e 239 20
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S TRV HIA7|3 A S8 wAEE ANE ST 7|
5°] Utk KeyFrame= A4S o & A oj7igko2 EventHandler{ActionEventy Z{AE
AlsellEH ool do] F2E W handle () HIAE7} s Ay},

KeyFrame-& A&A|7F 50k 44
_‘

KeyFrame keyFrame = new KeyFrame(
Duration.millis(R|&A[Zh),

i new EventHandler<ActionEvent>() {

! e0verride
public void handle(ActionEvent event) { OHL|H|O[M0| ZRE|H Silz=
L /ofujojdo] 228 & Ass nc A | OMIES X2jsis SR XY |
3 } : e e e
iy

keyValue

ohe S o) alAold 2101 she] [Hel] HE oMlE He] HAng s Aoz, 2l
shulo] Aleb o) 2ol q $-2502 4 offuloldo] AAREE Fr}, L2l ool iE F
523 Foll= StackPaneolA] 2712 3}eke 93] A AT

»> 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
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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();

//2091 FHO| x ZHEE 022 0|SAHES (K 0Y)
login.setTranslateX(0);

//Timeline 2| A4M
Timeline timeline = new Timeline();
//2Q) StHO| x 2H FTRYSZ 3508 HY

KeyValue keyValue = new KeyValue(login.translateXProperty(), 350);

/10122 ZRYUINA| x HEEE HSIAF|=F(0 --> 350) KeyFrame &4

KeyFrame keyFrame = new KeyFrame(
Duration.millis(100),
new EventHandler<ActionEvent)>() {
@verride
public void handle(ActionEvent event) {

//ofuojjojl o] B2 &, StackPaneOA 2191 3t A

root.getChildren().remove(login);

1,

keyValue
)2
//Timeline0i| KeyFrame 7}
timeline.getKeyFrames().add(keyFrame);
//0HL{ofof4d A|2
timeline.play();

} catch (Exception e) {

e.printStackTrace();
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01 NIO 274

Java 458 AR SNy npu/Ouput NOo|2h= S2o| A java.nio 7] A7} R A=H], Java 7
2 v gagol=rt EHA] 2102 NIO Afoo] by gl Felis AAIE B2 4aL vl 7|
Ad 5o HIEYA A ¥e thE 2R NIO.2 APIZF 37| Sk,

NIO .2+ java.nio2 H7|X&E AFER] il 7|& java.nio?] 39| $7]7] (java.nio.channels,
java.nio.charset, java.nio.file)oll &= o] 3it}, o] eji= NIO®} NIO. 25 H81A] L
TFNIOR F-2t}, tha-2 NIOOA Algshs si7]A]of Hisf 1keFs] At o]},

NIO T{7|X|

java.nio
java.nio.channels
java.nio.channels.spi
java.nio.charset
java.nio.charset.spi
java.niofile

java.nio file.attribute

java.niofile.spi

102 NIO2]| xt0IH

HIS7| &4l
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1094 = &8 2EFo| 1HPo|ES 21 ¢f8] AEFo] 1HPo|ES g=th, o AJAEE oA
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AEAl 1 = §lok ¥ NIO+= 12 dlofElE F27] wmof| A7s}7] ufiol] H3 ol 4]
o|E]9] YIA|E o Fdl7FHA B gk FEuk ¢ 4= Stk
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|02t NIO2| e

NIOE AHEES ol g3t v57|2 Hefd 4 9] o] 2d=g
oflA] 2 o] Sick. st LRl Mol (ol )& o] 85

28 Aol AP

NIO A2 k) 7} Bt stoke] 2j¢io] 2 Aeix] g A9l At

2 244} 47} A3, vlolel7t hgolwA wx2 0 HelE Baro] U

Sh= Zlo] Frh t8 HolH Y 7-9-oll= NIO Wy A7]7F A7 7] wizolch,

aydoz A3t A
UEH0] 7Fssl7| wizel| 9

o

Zlo] Zt}, B2 A
A= 102 138

02 mjut ClHEe|

10+= 9149 &4 AEE Q7] §18fl 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
STk

Path Sz

Pathi=109] java.io.File 2§20 th-3-E= NIO I #[o]2o|tt NIOoA = 5 A2 A4
< ofj Path& ARE3E7] wiiZoll Path ARE- =S 2 &3] =olof gttt Path 7@ AAIE 271 S18l
A= java.nio. file Paths 2342 AF] H2=0] get () HlAES &351H H},

Path path = Paths.get(String first, String... more)
Path path = Paths.get(URI uri);

get () HIAZ0] wj7lgle ool A=l FAFEE AT % lal URI AARE AHE 4= Q)
tf, FAE R AP A AA A=E AR Agse £, A9 tEED e} 5k HElEYE
sl AR .
o2 ‘C:\Temp\dir\file.txt’ Z2E ©]-§34 Path A& P+= o,

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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atelo] Aml Ad) Aze} A ARE L A3 4 glek wiok @A tlalEe] 91271 Ci\Temp’
A ¢ ‘C:\Temp\dir\file txt= TR} 7o) x]Ho] 7%6}%

Path path
Path path

Paths.get("dir/file.txt");
Paths.get("./dir/file.txt");

AR $2)7F C:\Temp\dirl 0|2 ‘C:\Temp\dir2\file. txt'= T3} 7Ho] 2|48k 4= qJc},

Path path = Paths.get("../dir2/file.txt");

Path Slefsfo] o= theah o] uhel BRolA] €& 4 i ofdf 7H] HRE Ao vas
7t gl

2|8 Efl A =(0H7HEH) g
o 271 SYsit 02 2IH,
int compareTo(Path other) :::: ;‘jig ii_% ajer
S5t U40| 22 XI0|Lk= 2XIHe|
Path getFileName() 2o A2E M|efst I 0|SCt 71 Path 2IH
FileSystem getFileSystem() FileSystem x| 2|&
C/T emp/dir/file.txt"e' 42
index7t 20|H file.txt'2| Path Z4x| 2|Ef
int getNameCount() FH A=29| £ C/Temp/dirfiletxt¥ AL 32 2/H
Path getParent() HIZ | 22 EH2| Path 2[H
Path getRoot() FE C|HER|9| Path 2H
lterator{Path) iterator() iiﬂ;ﬁ;EE@Eﬂﬂu@% ath 2 Sdska
) Al 422 57|53 I 2R QAZE XA
Path normalize() C:/Temp/dir1/./dir2/fle:txt — C:/Temp/dir2/fle.txt
WatchKey register(..) WatchServiceE SZ(Qtx| At A0 MHE)
File toFile() java.io.File Zix2 2|E
String toString() o 425 FAEE 2|
URI toUri() o 428 UR| ZX12 2|E
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CRS Al A} ARE ol§8I4 Path AHE A3 wtoln, R cleEe],
Aol Qe BE tlelEe| Zela

»> 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("[TtYH] " + path.getFileName());

11 System.out.println("[£2 C[2E2|H]: " + path.getParent().getFileName());
12 System.out.println("[£& 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 }

Alst Zm}
(Ot ] PathExample.java
(22 ClAE2[F]: examd1_path

=]
=
(3% 32 #]: 4
sTC

sec02
exam@1_path
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PathExample.java

src
sec02
exam@1_path
PathExample.java

FileSystem 2214

FFAA Y 1Y A AR FileSystem IE#H|o]AF FolA] A28 4= 9t FileSystem & 74

A= FileSystems ] A2 HAE2] getDefault ()2 8 4= k.

FileSystem fileSystem = FileSystems.getDefault();

FileSystem= thaath -2 W AEE Alggict,

2[EEr | A= (ol 7HkH<) 23

Iterable<FileStore) getFileStores() c2lo|H MEE T FileStore ZAISS

Iterable{Path) getRootDirectories() FE CAEZ| MEE J71F] Path ZHES
String getSeparator() ClalEa| 22Xt 2[H
FileStore= Egfo|HE 3T A4 = thadtt 22 HlaEE Alggit),

2|2 Efl AE(H7HEHS) Ay

long getTotalSpace() Ealo|H FH| S 37 (T HIo|E) 2[H

long getUnallocatedSpace() SR F2 37 37| HIoIE) 2[H

long getUsableSpace() AKE 7ts8t 37t 37|, getUnallocatedSpace( )2t
boolean isReadOnly() 17| T& o

String name() E2i0|HE 2E

String type() o AJAR 2

O olAlE Exfols gt uhd AlAdo] digh HEE Hojer,
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»> PathExample. java

package sec02.exam@2_filesystem;

1
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("=2t0|HHH: " + store.name());
13 System.out println("IIYA|AE: " + store.type());
14 System.out .println("#x =7t \t\t" + store.getTotalSpace() + " HIO|E");
15 System.out.println("AtE =0 Z7k: \t" +
16 (store.getTotalSpace() - store.getUnallocatedSpace()) + " HIO|E");
17 System.out.println("Atg 7Hs8t 32k \t" + store.getUsableSpace() +
" HIO|E");
18 System.out println();
19 }
20
21 System.out .println("m 22} * + fileSystem.getSeparator());
22 System.out .println();
23
24 for(Path path : fileSystem.getRootDirectories()) {
25 System.out.println(path.toString());
26 }
27 }
28 }
szt
Cto|HE: 2GAA
TAA|AEL: NTFS
M| 37k 255382777856 HIOIE
AE S0 37k 135942008832 HIO|E
A8 JhsE 27 119440769024 BIO|E

Cajo|B{®: =iC|AT
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THYUAILE: NTFS
27k 256058060800 Hjo|E
AR 29 B7h: 197464064 Hio|E
AFR JHs3t B7H 255860596736 HIO|E

C2lo|HY: 2HC|AT

U AEL: NTFS

A3 22+ 8001545039872 HIO|E

AFg 201 27 1677118210048 HI0|E
AR 7Hs3H R7h: 6324426829824 HiO|E

oY 22k N\

C:\
D:\
E:\

Files Ez1A

Files 2o whalal elme] 44 2 AR, el o] 59 44 g .
o171 &olRt shlolut eEelt £4elX, HEEelelx, 2717} oA Bex), 287}
F1Ajo] chet AR g Wtk

o Files A7} Algshe A4 mla=Solet, w7 tigh AAIeE A2 API =FHE
£ sk v,

2|8 Ere HIAS(oH7HEH) a9

long &&= Path copy(...) A

Path createDirectories...) 420]| U= 2= CIHIED| MM

Path createDirectory(...) ZZ9o| Ofx[af ClAER|TH AlA

Path createFile(...) o e

void delete(...) At

boolean deletelfExists...) EXHSHIH Al

boolean exists(...) ZH o

FileStore getFileStore(...) mo| YIXIBt FileStore(=2t0(=) 2|H
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FileTime getLastModifiedTime...) OFR[Et 8 AR 2lE
UserPrincipal getOwner(...) ARX HEE 2|H
boolean isDirectory(..) CIME2IQIX| iR
boolean isExecutable...) Al 7ks o
boolean isHidden(...) =4 R
boolean isReadable...) 7|7t o=
boolean isRegularFile(...) Ust mUOIX| O
boolean isSamerFile(...) Z2 mWAIX| o
boolean isWritable...) M7| 75 offt
Path move(...) o ols
BufferedReader newBufferedReader(...) HIAE MRS 2= BufferedReader EIE
BufferedWriter newBufferedWriter(...) HIAE mlof A= BufferedWriter 2|21
SeekableByteChannel newByteChannell...) ol 940 M= HIOIE ME2 2
DirectoryStream{Path) newDirectoryStream(...) CEER[Q 2E LIBS AERIOR 2[H
InputStream newlnputStream(...) Ije| InputStream 2|E
OutputStream newOutputStream(...) mle| QutputStream 2[H
boolean notExists(...) ZEXHGHK| =X| R
String probeContentTypel...) ool MIME Efls 2IH
bytel ] readAllBytes(...) oilo| ZE HIO|ES 11 HigE 2|E!
List(String> readAllLines(...) HIAE miolo| RE 2I2kS 91 2|
long size(...) ojel 37| 2|
Path write(...) ol HIO|ELL EXIEE *E

e A= e $4e olal gl

» FileExample.java

package sec02.exam@3_file directory;

import java.nio.file.Path;

1
2
3 import java.nio.file.Files;
4
5 import java.nio.file.Paths;
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public class FileExample {
public static void main(String[] args) throws Exception {
Path path = Paths.get("src/sec02/exam@3_file directory/

FileExample.java");

O 0 N O

10 System.out.println("Cl2lE2| of5: " + Files.isDirectory(path));

11 System.out println("ot off: " + Files.isRegularfFile(path));

12 System.out.println("OF2|2t £ A|Zt: " + Files.getlastModifiedTime
(path));

13 System.out.println("otY 37|: " + Files.size(path));

14 System.out.println("£ 82 " + Files.getOwner(path).getName());

15 System.out.println("s2Z oY of£: " + Files.isHidden(path));

16 System.out.println(“%7| 7ts Oof5: " + Files.isReadable(path));

17 System.out println("#7| 7t of5: " + Files.isWritable(path));

18 }

19 }

nx
0%
m
1T}

CldEe| off: false

o o8 true

Op2|2 47 A7k 2022-03-15T11:13:32.15996347
o 37|: 883

A9 2 BLUESKII-REMOTE\blueskii

ol oj&: false

7] 7ts Of2: true

7] 7ts Of2: true

21

(=]

=l

[¥ mo D1>
or or ne

che oAl elEee) skl At celEele] e Feltiet olAlE Alstels C:/Temp
clezelsh EAslok gk, glrke AV F A,

» DirectoryExample.java

package sec02.exam@3_file directory;

import java.nio.file.DirectoryStream;

1
2
3 import java.io.IOException;
4
5 import java.nio.file.Files;
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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 =¥

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 OlEn 37| £¥

41 try {

42 System.out.println(p.getFileName() + " (27|:" + Files.size(p)

+ )3
43 } catch(IOException e) {
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44 System.out.println(e.getMessage());

45 }

46 }

47 13

48

49 //IC|HER| S0 &3

50 directoryStream = Files.newDirectoryStream(path);
51 directoryStream.forEach(p -> {

52 if(Files.isDirectory(p)) {

53 /IS0 7|

54 for(int i=0; i<indent; i+) { System.out.print("\t"); }
55 //HEEZ| 0|8 &Y

56 System.out.println("[" + p.getFileName() + "1");
57 /[AFAZE, SH2I|E 1 27K

58 printDirContent(p, indent+1);

59 }

60 1;

61 } catch(IOException e) {

62 System.out .println(e.getMessage());

63 }

64 }

65 }

Al
=

&

Zat

filel.txt (37]:0)
[dir1]
file2.txt (37]:0)
[dir2]
file3.txt (27/:0)

03 H

NIO°IA= glol8E AE=sl7] Hlel /4 HHE ARgsliof gttt Murufiei= QJa1 2717} 753t
=] sjdolct, HHE ofsfstal & AR o= Jlojof NIOOA AlEshz APIE 20127 28

% qlet,
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o2
=
clolEf e
I — — 1o
o 2. HEY=
Ho &
2, o W22 E ARESl=Lfo] me} tho| & EDire

B3 = AP HlolE Brjo] wEt EE < 9l

9,]— ﬂqo]iﬂgl\'ml‘)irecti ] ET:S_:]_— -/FE %\E]—

1) GIolE{ Efo]l [HE H
NIO Hu= A== dlole ERjlo] mebr o] S2As Al of My ZeA52 Buffer

T FWEE T ASESIAL Sl

ByteBuffer CharBuffer FloatBuffer
T ShortBuffer DoubleBuffer
[ MappedByteBuffer J IntBuffer

LongBuffer

Hz SEA0 0|55 HH ojF HlolEl7} A== HHIA| A & 4= Ut} ByteBuffer=
byte H|o|E]7} AA =L, CharBuffer, ShortBuffer, IntBuffer, LongBuffer, FloatBuffer,

DoubleBuffer= 22} char, short, int, long, float, double H|oJE]7} A== HTjo]c},
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MappedByteBuffer= ByteBuffer?] 319 SEiA2 wd o] Y& st HLalr] HaiA]
o] W8-S v ejel WAl wzo|ct,

2) HctofE9} ClojlE b
Bt 7} A e o] 9110w cke]eEren e wnjo} cholaEda vof s SR
yictol = wjiz jvMo] Telshs 1 vl F7to] AR visfolw, toldlE vat Lo
A7} FfsRe vme) B2 A e wuolct, £ vale] B8 cheat e

7 HICfolE B CIO[RE by

Asts tiee| 22t JVMe] & oz S| 22]

I} A4 ARt H{I 440 w2t H{If 4440 2

T EER] xie}, SCHE ololEtS H2IE 1 B2))
U 45 S, ECHRUEO| e Z2 R2),

* ECIOME Hiol= JVM & HIZ2IE ARESIEZ T i AIZI0| 2X|ZE CHORIE Hnl= 2MKHZRE
H=22|S SE0I0F SI22 HiiHe R M 40| =2|ot O27| =0l CIo[ME M= X5 sty |20t
H Mdel S RHAKESE=E 20| Hgfsict

rr
ro

HICIO[MIE o= VM2 KISHE BlZ2|E AIZSIEE HIH2| 3715 27| T= X0] £11, CIO[HE K=
YA} 225k H22lE AMESIEZ 2SMKT o1Eshs e LolM TSR HIHE MEAIZ 4 ATt

HCOIE Hmi= I/O(UE2)E 517| floi LAl THOMIE HIE st HO0RIE Hujof QU= LHES Y
Al TO[MIE HTHOI| SARRICE J12|1 LA IA| CIO[HIE Mol LIEeZ 2FHMQ| I/07IsS sislch O

27| 2ol 2 o [ME HIHE ARBdh= AECH= 1/0 450 Rt

Hm 4

Z} glofe] el =R drjolE v & A7 $IsliA= 2t Buffer 22129 allocate ()2F wrap ()
HAEE o83}l Tho|dE W= ByteBuffer? allocateDirect () WAEE o83t

1) allocate()2t wrap() HAE
glolg] el R Buffer?] allocate () HAEE TE31H JVM 3 HZ2]o] Htjo|HE HHE A
A8k}, capacity W7HZES dlole] #4; Ajrolct
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2|8 Ef HIAS(oH7HH) A

ByteBuffer ByteBuffer.allocate(int capacity) capacityZi2| byte 2t XEGH= HI AN
CharBuffer CharBuffer.allocate(int capacity) capacity72| char Zt& XMASk= H MM
DoubleBuffer DoubleBuffer.allocate(int capacity) capacityZ2| double {2 X&GH= HI{ MM
FloatBuffer FloatBuffer.allocate(int capacity) capacity7i2] float Zt2 ME6H= HI MM
IntBuffer IntBuffer.allocate(int capacity) capacityZi2] int 2t XM&ek= HI My
LongBuffer LongBuffer.allocate(int capacity) capacity7i2] long Zt2 XM&eh= HI M
ShortBuffer ShortBuffer. allocate(int capacity) capacityZi2| short 22 M&6h= HH Mo

32 100709 bytel ] 3+ A sk= ByteBufferet 100709] intg}& A% sk= CharBuffers
Adshe o,

ByteBuffer buffer = ByteBuffer.allocate(100);

CharBuffer buffer = CharBuffer.allocate(100);

Z} dlo|g B} Buffer SHAE 25 wrap () HIAES 7|3 9=t wrap () HlIAE= vl
< A Buffer AAE AT BiEL JVM & H2g|of] YAFEEZ wrap ()2 Hrto]dE
H S AVt
the2 407k 1008 bytel [£ ©|-8-314 ByteBufferE A44dstaL, Ao]7F 10021 int[ 15 ©]-&-3l1A4]
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);
o A7} offet 2 glofelnt /1A Buffer ZA1E T 45 Uk, 0 B A2 Qleask
7ol 71802 A st bk, thee 0 QIR 507pEt vw 2 YAsks Folct
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byte[] byteArray = new byte[100];
ByteBuffer byteBuffer = ByteBuffer.wrap(byteArray, 0, 50);

CharBuffer= 37422 #249-& A 534 CharBufferg 4T = = wrap () HAEE
Al gt

CharBuffer charBuffer = CharBuffer.wrap("NI0 ¥£32 HI{Z Oo|FLCt");

wrap () AlaER Wi ES ek s AT A-Polls, W3 array () AlaER oA HlEe o
= St O}ZIUF o2& FlEeHA o= M ARSE = itk the2 ByteBuffer2} CharBuffer

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 Al allocate () Hl4E2f wrap () HIAE=E o] &34 drtolHE Mg A4dsk= 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 //ECtO|ME ByteBuffer 44

11 ByteBuffer buffer1 = ByteBuffer.allocate(100);
12 System.out.println(buffert);

13 System.out.println();

14

15 //ECto|ZE IntBuffer A4

16 IntBuffer buffer2 = IntBuffer.allocate(100);
17 System.out.println(buffer2);

18 System.out.println();

19

20 //EE BfESHA CICtO|ME ByteBuffer A4

21 byte[] array3 = { 10, 20 };

22 ByteBuffer buffer3 = ByteBuffer.wrap(array3);
23 System.out.println(buffer3 + ", ");

24 //eHE HiES o] £35}Y|

25 System.out .println(Arrays.toString(buffer3.array()));
26 System.out .println();

27

28 //HiE S efEaiA HCto|ME CharBuffer 444

29 char[] array4 = "This is Java".toCharArray();
30 CharBuffer buffer4 = CharBuffer.wrap(array4);
31 System.out.println(buffers);

32 //AHE HiEES 2ol EH5Y|

33 System.out .println(Arrays.toString(buffer4.array()));
34 }

35 }

o 2ot

java.nio.HeapByteBuffer[pos=0 1im=100 cap=100]

java.nio.HeapIntBuffer[pos=0 1im=100 cap=100]

java.nio HeapByteBuffer[pos=0 lim=2 cap=2],
[10, 20]

This is Java
(T, h, i, s, ,i,s, ,3J,a, v, al
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3) allocateDirect() HAZE

ByteBuffer®] allocateDirect () HWAE= FAA7} ejshs wijof tholdE vwE 44
gitt, o] WA= 7} ERQl Buffer S¥2Aoll= §la, ByteBuffero Ak Alg-Ett, o3 dlAl=
100712] byteS A&3h= tho|dE ByteBuffers AJAdsk= F=o|t},

»> DirectBufferExample.java

1 package sec03.exam01_create_buffer;
2

3 import java.nio.ByteBuffer;

4

5 public class DirectBufferExample {
6 public static void main(String[] args) {
7 //CIO|-ME ByteBuffer 44

8

9

0

1

ByteBuffer buffer = ByteBuffer.allocateDirect(100);
System.out .println(buffer);

java.nio.DirectByteBuffer[pos=0 1im=100 cap=100]

Hm x| £
WS Ashs e Aoy ofAle AMShe WS GokEAl WIS ARSSke A By
O] $1A] &gell sl AL QlojoF Jhet, T2 Hu o] H] 7HA] $12] AdolH.

&4 a9
capagcity — HI{ol| AR 4~ U= ZI0] B0l
- 7ALE £ 2= QU= 8
fmit — HI{ M Al limit2t capacity= 22 w2 71

Y — BX S7ALE M= QIR
posttion ~ position] imito] /24 & 01 HIO[E{S M71Lt 1S 4 2t
mark —reset() HIASE AHMS ol =iS0kE I

— positionLt limit2] 20| mark Z{2Ct 22 A2 marke= XIS A7
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position, limit, capacity, mark 4442] 37] IA1= o33 th marks position2th & 4

N3, position limitE ot 2 4= §l2H, limit capacity2et 2 4= §l},
0 < mark < position < limit < capacity

oll 5ol the: A Tulol= 17]0] Wil ARk FHeEA, A gols limith capacity

7} &YsHA 70| ElAL position> 00] Hr}, W] F7]|7} 70| B & Q' A= (7|0t

capacity

2

i
T
3

W7k AAE 5 20lo 25 wlo] At che T Zo) positione] 1A 0 QlElAE

280 EZ} AAE| T positionS 2 QIEIAR o]53i,

capacity

0
Inl
-
(@]
-
N
w
N
&)
(0]
- —

@

!
3
5

! !

position limit

A&A 3Bt ES ARSHH thg 1™ o] position 2 QIE2of|A] 3P| EZE AR A1,

position 5 IEIAE o] F3ict,

Z

i
T ]
3

oo

position limit
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Aol e - Hmof A Hio|ES gl HA ﬂip() Uﬂ AEE TEof a}q flip ()&

capacity
QA 0o 1 2 3 4 5 6 l
Buffer : :
position fiip() imit 11RO

Hufof| A 3uto|ES @0 v I o] position©] $IAIRE 0 QI 3H[OIETL Q15|
3L position 31 QIEAR o]53ic},

capacity

Buffer | |

position limit

position®] 3 QIEAS 717131 Q& W mark () WAEE &4 the Tl 2o] 31 214

22 v,

capacity

Buffer | |

“T 777777

position  limit
mark

s oA 20| EF T @0 thy T o] position©] $1A|3F 3 QIEIARE 20| E7 913
A|aL position= 5 QUEIAZE o|F3het
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capacity
oA 0 1 2 3 4 5 6 |
Buffer : ]
mark Ilimit
position

positions mark A= o]53}7] 8l reset () MAEE TE3IT} They 18I} 20| position

2 mark7} Q= 3 AYAR o]Fettt mark7l §l AEIOIA reset() HAEE SESHH
InvalidMarkException 9|}7} 2HAygict,

capacity

Ipisition Iirlit 777777

mark

Ha] 4202 HEobbr] Slo) rewind () WATE SESHA ke 13k 2ol limitS WA

A9t position 0 AEAZ ThA] DA H} mark:= position®]Lf limit®] mark ®C} 22 Zf
7 24w Aoz glofrich,

w
gel

capacity

position rewind() limit

rewind () T4 clear () HIAES S&31H Buffer?] Al 71| 442 27181t} limitS capacity

=, position 022 A=Al marke= AFs- 22 glojRItk, 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 W O R FARX]Z|IL EARE to]E
the $IA1Z positions oA ol& 501 that 2] position©] 3 QlEl2 §ix]of| Q1= uj
compact ()7} SEEH 3 QAeIAet4 AdA glofel= 0 Qe 1 JHAR BARE L position
2.2 AYAR o|Fsict 7] limit> capacity® o5 gt} 0T} 18 JEAE A5t L %]

Qlel0] dolei= A=A ghar gotelck

capacity capacity

o 1 2 3 4 5 6 l 0o 1 2 3 4 5 6 l
albj|c|d]|e |  memss) | d [ e | c | d| e

T T ””” compact() T T

position limit position limit

compact ()& TE3h= o= HA &2 HlolE Flof| 2 vlol8E A17d5t7] flsiAlolt,

1) 35 HAE

HE Hn SEiAs Buffer 34 245 &Sl 97] WiiZol Buffer Sl oA Algshe w4
T E Wyjofla] AR 4= ik $JA] 48 A= flip (), rewind (), clear(), mark (),
reset () HAEE B% Buffer A4 ZeA7) AlZ3ct

RS2 Buffer 2A4F SalA7} 7R 1 Qs wjA=2 Ae)ek Tolo)
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2IE Etd
Object
int

int
Buffer
Buffer
boolean
boolean
boolean
boolean
int
Buffer
Buffer
int
Buffer
int
Buffer
Buffer

HIAE(OH7HHS)
array()
arrayOffset()
capacity()

clear()

flip()

hasArray()
hasRemaining()
isDirect()
isReadOnly()
limit()

limit(int newLimit)
mark()

position()
position(int newPosition)
remaining()
reset()

rewind()

2) HIOIEE g1 XTsh= HAE

#{jo] PlolEl S SR mAEL
2 Buffer &4

Szl AL

put()o]aL
7} eqld wim| S A7) 74x| 3 Q)

Ay

7| e Z(wrap)st HIES 2IH
HIHO| & HHf 247} U= U
HIHO| Fx| 271 2|
Q| YIX| £8E =7 |3Hposition=0, limit=capacity)
limit2 position2Z, position2 0 QIHAZ 05
HIH7 | 2 (wrap)st BHIES 71| U= 045
positionz} limit A0 [0l 247t U=X| o5
2N HIHE AEsh=X]| 05

HI7} 17| QK| o4

limit XIS 2IE

newLimite2 limit XIS 4

SRl RIXIE mark= EA|

position HXIE 2[E

newPosition22 position $IXIE 44X
positionz} limit At0|2] Q49| 74

position2 mark $IXIZ 015

positionZ 0 2HAZ 0|F

, HlolElE ¢l mlats get()oltt, o] Mlats

get )3} put () HlAhEss Arjajrelivent Frjjajabole 0 2 2 positionof|A] Elo[E1E ¢l

AR A= Al

#olct,

1, position?} Aglo] 20121 QlE|2of|A] glolelE ¢ AgslH drf

52 ByteBuffer®}t CharBuffero| A Algsh= get()¥} put() HAiZoltt ShortBuffer,
IntBuffer, LongBuffer, FloatBuffer, DoubleBuffer= o] EITl T}E H H]S8) flAT

g 7p7 9]
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4

get()

put()

R

i

o

N

i

ByteBuffer

get()

get(oytel ] dst)

get(oytel ] dst, int offset, int length)
getChar()

getDouble()

getFloat()

getint()

getLong()

getShort()

get(int index)
getChar(int index)
getDouble(int index)
getFloat(int index)
getint(int index)
getLong(int index)
getShort(int index)

put(oyte 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(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)

get()F put() HAEE &

=51 position o5 =] A] §=T}.

CharBuffer

get()
get(charl ] dst)
get(charl ] dst, int offset, int length)

get(int index)

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, char c)

oA EoL AT A v AEE 47 PSR W thea) Pt index v} glom
Ao, index W77} 9l oW Adolct A&

o] o] FskARt, AehH get ()2 put () HIAEE 3

04-NIO 7[gt =3 & HESZY
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TRE A HlolElE Hmo] 431 217] $19l put ()3} get () HAES 3
Aok HAEE £33 v wzo] 9% S40] WElE nojry

»> BufferMethodExample.java

0 N O U1 B W N -

W W w w w w wiNNDNDNNDNDNDNDNN=2 =2 2 2
SO Ul WIN -2 © V00 N UL A WIN 2 © VW0 N Ul D WN = © 0O

456 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("[7HI0IE 37|2 I A4A]");
ByteBuffer buffer = ByteBuffer.allocateDirect(7);
printState(buffer);

buffer.put((byte)10);
buffer.put((byte)11);
System.out.println("[2BI0|E & =]");
printState(buffer);

buffer.put((byte)12);
buffer.put((byte)13);
buffer.put((byte)14);
System.out.println("[3HI0|E A& Z]");
printState(buffer);

buffer.flip();
System.out.println("[flip() A& =]");
printState(buffer);

buffer.get(new byte[3]);
System.out.println("[3BI0IE 92 =]");
printState(buffer);

buffer.mark();
System.out .println("--——---—- (S 2z[E ot3si=S]");

buffer.get(new byte[2]);
System.out .println("[2B}0|E ¢
printState(buffer);

rlo
o



nx
o2
[~
]

38 buffer.reset();

39 System.out.println("-—-—--——- [positiong 0Of2 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]2 I 4]

position:0, limit:7, capacity:7
[2BI0|1E A =]

position:2, limit:7, capacity:7
[3HIOIE X =

position:5, limit:7, capacity:7
[flip() &8 &]

position:0, limit:5, capacity:7
[3H|~O|E ole &

position:3, 1limit:5, capacity:7
2|€ Oi3si=sE
[2HIO|E g2 =]

position:5, 1limit:5, capacity:7
———————— [positiong O3 X2 &2

position:3, 1limit:5, capacity:7
[rewind() 4% #]

position:0, limit:5, capacity:7
[clear() &8 =]
0,

o do

position limit:7, capacity:7

04-NIO 7|8 ¢=3 2 HEYZH
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3) i ci2le| EF

W7} glolE &2 kS o put() 2.2 A glo]E|E AA3te AL 31 BufferOverflowException
o] WA}, Z12jar Mol o o ¢l tlolE7} fle wf get () 2= Hlo|EE ¢ sk
BufferUnderflowException©]t}, Tha-2 H# watofl A B 4= Gl o955 Hojet,

ofle| g

BufferOverflowException position0| limitoll =& T put()2 SE51T LM

BufferUnderflowException position0| limitoll ==& M get()2 SEo1H L

InvalidMarkException mark7} Sl= AEHOIM reset() HIASS SE51H LAl

ReadOnlyBufferException Q17| M2 HHOIM put() EE= compact() HIAES SE31H 2l
I Het

AL B3l diolHE Y& wols WH=A] ByteBuffers AMSRITEH T187] wheo] w4+
ot} WidE YL 53l EYsleW ByteBuffer® Hgtsfof gttt 12|71 AdS 53 o>
ByteBufferg ¥ e}l o2 H3lalA] ARE3fjof g},

1) String <~ ByteBuffer

Z2IolA 7 wol AEE HolBe wAEelth Ade S8 EAES oy vES
a8 JEslYd B4 BEAAe R B o1AYsiA] ByteBuffers dojof sl ditfg
ByteBufferE tag s EAG 2 E-sjjof gt

A

A BALo R QR 0 RYS Sl Charserd T 5 711 o2 98 4= ek,

Charset charset = Charset.forName(*UTF-8"); //UTF-82 Q2% 2l c|z2d
Charset charset = Charset.defaultCharset(); //2%#2| 7|

FHI
Ho
N
o=
)
Hu
re
1]
0
=}
ul
1]
0

EA9E ByteBuffer2 ¥W3lslH tha} 2o] Charset?] encode () HAEES &3P H},

String data = -
ByteBuffer byteBuffer = charset.encode(data);
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U2 ByteBufferg wAME 2 WesleH thga} 2] decode () HIAEES TE3Hd €t

ByteBuffer byteBuffer = --;
String data = charset.decode(byteBuffer).toString();

ThS- oAl EAFE-S UTF-8E ¢1F Y34 ByteBufferS 931, ThA| UTF-8& tlZH a4 =4}
= Bl

»> ByteBufferToStringExample.java

1 package sec03.exam@3_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 > Q13 -> ByteBuffer

13 ByteBuffer byteBuffer = charset.encode(data);
14 System.out .println(byteBuffer);

15

16 //ByteBuffer -> C|2E -> 2zt¥

17 data = charset.decode(byteBuffer).toString();
18 System.out.println(data);

19 }

20 }

Al
=

o

2t

java.nio.HeapByteBuffer[pos=0 lim=15 cap=23]

ohgstil2
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2) i — ByteBuffer
bytel ], int[ ], double[ ] ¥H§€-S ByteBuffer= HE o= BH-& dotH A},

byte[ ] ¥¥-& ByteBuffer® #2H tjojl= 71aHA wrap () WIA=E o]-8-51H Frt,

byte[] byteArray = { 10, 20 };
ByteBuffer byteBuffer = ByteBuffer.wrap(byteArray);
System.out.println(byteBuffer);

int[ ] B1€S ByteBuffer®2 W2sl7] A= int[ 19 length®t} 48] 2 capacityE 714
ByteBuffer7} B a3t} 71 0|5 int EFI2 4byte 3715 7HA)7] wjiZolc}, th32 Int[] ¥
< ByteBuffer= Hgsl= & Kol

int[] intArray = { 10, 20 };
ByteBuffer byteBuffer= ByteBuffer.allocate(intArray.length * 4);
byteBuffer.asIntBuffer().put(intArray);

ByteBuffer?] asIntBuffer () W4E+= ByteBuffer®] IntBuffer 55 =€}, Fievah A4 gk

& 7HIA = 7 AAlole IntBuffer 9] put () MIAES S8l int] & APshd A4 A==

32 ByteBuffero|th, tha-2 ByteBuffer7} 7HA|L Sl BRI W1 JE Algsle= wlAs=solct
2IE Etd Bt A 2%
ShorBuffer asShortBuffer() 2byte shorte2 A& ShortBuffer K2 2|H
IntBuffer asIntBuffer() 4byte int2 A= IntBuffer 52 2|E
LongBuffer aslL.ongBuffer() 8byte long2Z FM= LongBuffer F5 2|H
FloatBuffer asFloatBuffer() 4byte floate2 T4E FloatBuffer F& 2|H
DoubleBuffer asDoubleBuffer() 8byte doubleZ F4= DoubleBuffer 5 2|H

22 double[ | ¥ €S ByteBuffer2 HEsl= S Hojsr),

double[] doubleArray = { 10.0, 20.0 };
ByteBuffer byteBuffer= ByteBuffer.allocate(doubleArray.length * 8);
byteBuffer.asDoubleBuffer().put(doubleArray);
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-2 bytel |, int[ ], double[ | ¥1E-S- ByteBufferz H3lsl= WS- HojZ}

» ArrayToIntBufferExample.java

package sec03.exam03_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 byteBuffer1 = ByteBuffer.wrap(byteArray);

10 System.out.println(byteBufferl);

I

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
=

o

Zat

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] dloJelg A&Fet &, position®] 0012 limito] BFAe} dlojg] the $Jx|o] )& uf
ByteBufferS s|¥ 2 wW3lsl= Whof dis) opa},
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ByteBuffer2] capacityZH4| byte[ ] BlE2 do2W array () HlA=E AREE 4= Uk,

byte[] byteArray = byteBuffer.array();

ByteBuffer?] limit7}4] byte[ | Bi€2 A2 #¥ ByteBuffer limit Zo|WHE byte[ | ¥iES 444
81l get() HAEE o834 $2 byte gt viFoll A17dslH

byteArray = new byte[byteBuffer.limit()];
byteBuffer.get(byteArray);

int[ ] Ml¥S 4o ByteBuffer® IntBuffer 5 limit Ao int[ ] ¥ WA
Yy

IntBuffer 2] get () HIAER 912 int FH& v Hol| A% s Hct,

IntBuffer intBuffer = byteBuffer.asIntBuffer();
int[] intArray = new int[intBuffer.limit()];
intBuffer.get(intArray); //IntBuffer R S5 22 int ZtS HiZo| A&

double[ ] WjEE 995 H ByteBuffer?] DoubleBuffer 7 capacity 209 doublel | vi&
< A4t Foll, DoubleBuffer 9] get () HIAER ¢ double £ v gl #17gshH Ht,

DoubleBuffer doubleBuffer = byteBuffer.asDoubleBuffer();
double[] doubleArray = new double[doubleBuffer.limit()];
doubleBuffer.get(doubleArray); //DoubleBuffer H& E5i 22 double ZtS BiZof| =2

Frl:‘

the 9llAl= ByteBufferS bytel ], int[ ], double[ ] M@= Helsh= e Hojerh,

»> ByteBufferToArrayExample.java

package sec03.exam03_convert_buffer;

import java.nio.ByteBuffer;
import java.nio.DoubleBuffer;

~ 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; byteBuffer1.put(b1);

byte b2 = 20; byteBufferl.put(b2);
byteBuffer1.flip();

System.out .print(byteBuffer1 + " -> ");

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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¥zt

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 U5

NIOO|A Algshz utd Afdriechanme & o] 31 whel Q17|9} 27|15 & = ik, :hd AE2 571
S} A7} Eo] Q7] 2ol HE] A¥ = ol A ARl QHdsit

22
Golef

=S
A
El
e

o x{2

FileChannel2> 2 H4E2l open ()& TE3A A == AR 109 FileInputStream,
FileOutputStream] getChannel () HAES T84 & % U}, -2 open () HAE

& FileChannel& 9+ W& Hoj&ct

FileChannel fileChannel = FileChannel.open(Path path, OpenOption... options);

A WA oi7igRS Barat sk whd o] Path ZAA|olal, = WA w7 E = vhe ol Yelele
StandardOpenOption®] @A A5 YgsllsH Hrt,
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=7 A L

READ SV IBCE mUS ALt
WRITE MY|ZO2 ms ALt
CREATE MO GACHH M IUS AadSiC
CREATE_NEW M mls BHELE THo| 0[] U™ 0|22t S| AlLHSHT,,
APPEND f Z0f| HI0|EE FIBICHWRITELE CREATESR! &l AFZE).
DELETE_ON_CLOSE AETZ B2 [ DU MXBICHUAMLS AXE o ALS).
TRUNCATE_EXISTING MUS OHIO|EZ ZEHHCHWRITE SMat SA| AFZE),
o2 Sof ‘C:\Templ\file.ixt’ TH2E AL 82 231 Ak theat o] g <
W e}

FileChannel fileChannel = FileChannel.open(
Paths.get("C:/Temp/file.txt"),
StandardOpenOption.CREATE_NEW,
StandardOpenOption WRITE

22 ‘C:\Temp\file.txt’ LS Q31 & 4= &5 FileChannel S AJ/J3ict,

FileChannel fileChannel = FileChannel.open(
Paths.get("C:/Temp/file.txt"),
StandardOpenOption.READ,
StandardOpenOption.WRITE

A5}

[e]

FileChannel& t o4} o]-8514] 918 7-$-ofl= tha3t 29| close () HIAES EE3|A Holo]

of gl

fileChannel.close();
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T YE

E=TH

wg W82 &9 (A7) s FileChannel®] write () WAEE S5t €}, v7igios
ByteBuffer 2145 4 E=0)|, mdof| 26| Hlo|Ex= ByteBuffer?] positiont-E limit7t
Zloltt, position®©] 00]1L limit®] capacity®} U3+ ByteBuffere] 2E Hlo|EZ} mjlo]
27} write () HIAES] 2lE7 ByteBufferolA] A2 2td 2 S8 vlo|E Srolc},

int byteNum = fileChannel .write(ByteBuffer buffer);

5 AAl= FileChannel o834 £AME9-S C:\Temp\file, txt U2 22 (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 dat 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 //2AES ByteBufferz st

23 String data = "QtgStNIR";

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
=

(]

Zn

file.txt : 15 bytes written

oA 8-S ¢7] fJeliAl= FileChannel® read () HAEE SZ&5HH Hr), wj7fgtos
ByteBuffers 9, ool ¢} Hpo]EZ} positiontE] AT read () WA= 2jHgke
TofA] ¢ Hlo]E ot B ¢ols 4= Q= 2| Hl°|E = ByteBuffer®] capacity©]t},

t] o4 ¢} o] E7} GIthd read () WAt -1 2dgith

int byteNum = fileChannel.read(ByteBuffer buffer);

read () Wl2E= ByteBufferol Hfo|E7F 2% wjnic} position©] 14 S715HA ot wheba
ByteBuffero]l A%t upx]u} vlo]E9] 9]2]3= position—10]t}, Tk A= o oAl A A4

gk C:\Temp\file,txt THL-S $1aL 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 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 /192 HIO|ETL &< ByteBuffer M4

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 //9e Ugs 250 =Y

37 System.out println("file.txt : " + data);

38 }

39 }

a2

file.txt : QHE3tMIR
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282131041 A] flip ()& E&3F o]f+= limit FA position 22 AL positionS 002 A4
517] lsfiolet, 2981 positionol A limit7HA] 131 ZAtA = Hekgtc) 302k10A] clear ()
HAEE= positiong 022 limitS capacity 2 A743)|4] ByteBuffers %7]33tc},

t ZAL

El

TR EALE 1Hs] elials k] ByteBufferS Atolol] £l mkl 97
utd 7] FileChannel©] 17|12} 2£7]& nitf 2 wizbol afsle s shd ok,

,,,,,,,,,,,,,,,,,,, I S A A

U AAlE FileChannels 884 ojulx] utd FARIT, toldE My S AM-S=H,

FileChannel®] 91&2] 55 FA1717] flsiAlolt.

»> FileCopyExample.java

package sec04.exam02_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 //CtO|HE ByteBuffers O|&3siM GOl 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 H2");
38 }
39 }
s
oY EA 43

o|# dAIA Y ByteBuffere} FileChannel 27H& 213 R84 BEARS L@l % AT, Thes]
TS BAe Eolald NIO2] Files Z#1242] copy () HIAES ARSSh= Ao tf Hefsltt,

Files.copy(Path source, Path target, CopyOption... options);

3 A source Bl7gOE P 510 Path IS X451 WA target Bl7golS BV
210] path AR)2 Agate Flck, Al WA a7k The Al 714 StandardCopyOption €7 4
o5 B0 g sl i,

470 Appendix



=7 A 9

=

REPLACE_EXISTING EfZ mhlo| Zxf512 CAIBHC,

COPY_ATTRIBUTES I AT SARBIC)

NOFOLLOW_LINKS 23 MU A i3 njlnt BABID YT MU BARGHK| =Ct,

ths olAl= Files 2@229] copy () Ml4=E o884 o|n|A] wtd& AR,

» 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("TtY =ZAt 43");

16 }

17 }

05 THY HIS7| YE

FileChannel®] read ()2} write () HAEE= 1} &8 249 ot E27]=}h Ul U oHES
Hdh= AY T o] HIAEES SESIH E27) 5= setof| Ul 410l o[HIE A2l& & <=
AT}, wEka] HEo] 2 AfEE AN o] HIAESE SEIoF $It
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NIO+= A EES o834 FAlo] o7 7] S &8 4 =S vlg7] o+ A
(AsynchronousFileChannel )& A3t St} vlE7] ot g o] EAL read ()2} write ()
HAEE SE5HH A =2 dEE AHeE 875kl SA] e EHoh= otk

W& Aol AHSE Y AT} GRSy, 4 AHETt YRS dast) B 2
e v 4 C7} 5 SEE, wtebd] Q15 @i T Aok & T ek 29 aso 2}
A e,

ol

AsynchronousFileChannel

% ES[=)

‘ @ =e! =2 I,

| Oread) | 23 peT

| @32k © e 22!
l— = |

3 o

LI . / =) i
? 000 p—
} AB|= 2 7!
: _ 1
i =2l w2l
3% 7t AEE oM RS |:| ﬁl
JEENE 7hriet MeAl 5t
e T |

® = 2|
23

A= 2

J

oY HIS7| zH2
AsynchronousFileChannel & 7F4] 2 HAE21 open ()2 TE3A IS 4= QU A A

A open () 4= v 2] 31U 9| Pathe} 7] F482 vi7igto2 W=t

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
Path file,

OpenOption... options
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é

o|&A WAE AsynchronousFileChannel-& H-2 0 2 PA L 718 AYEZ2 0] 834 2
=5 BeElgit), 7 A EE0] A A5 T TR F A S = §17] el vheat o)
& WA open () MAZZ AsynchronousFileChannel& Y& =% It}

mlm

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
Path file,

Set<? extends OpenOption) options,
ExecutorService executor,
FileAttribute<?... attrs

file i7igk I+ 2] Path©] iz, options WI7HEES: E7] JA10] 24 Seteltt. executor Ui7Hk
2 A8|EE2] ExecutorService©lt}, attrs i7HgES T A3 Al 1l £4Jo] E FileAttribute

 Udshd ot

o2 ‘C:\Temp\file txt’ L& YEHT 4= = AsynchronousFileChannel th3} o]

A9 4= Qi

ExecutorService executorService = Executors.newFixedThreadPool(
Runtime.getRuntime().availableProcessors()

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
Paths.get("C:/Temp/file.txt"),

EnumSet.of(StandardOpenOption.CREATE, StandardOpenOption.WRITE),
executorService
)e

Runtime.getRuntime ().availableProcessors ()&= CPUS| Fo] =5 g|&lsit} F= 0] CPU
A 7= 45 g, sloly AYYY A= 8L 2lEgt), EnumSet.of () HAEE mj7jgiez
e A A= Set ZAJo] Hol glddit}, AsynchronousFileChannel © o4 AR8-514]
e 7 folle tha 2ol close () HIAEES 3&6HA Eolett,

fileChannel .close();
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WIRIES
AsynchronousFileChannel©] A= 9THA read (), write () HAEES o834 =T -

et

read(
ByteBuffer dst,
long position,
A attachment,
CompletionHandler<Integer, A> handler

write(
ByteBuffer src,
long position,
A attachment,
CompletionHandler<Integer, A> handler

o] HlAESE &SP SA| BlElHaL, A =g A =Tt &Y e AT dst@t src Tl
X 27| 918t ByteBuffero|al, position Hi7HgE T4 ¢S Yx[oIAY & $1A]
ojch, ukde] A HA vlo|ERE et A WA fix|of vlo|EF 231 Hrhd positiong 022

attachment "i7igE 152 AAtell ARS-E = Qb= A5 AAlolt), R AAl= 29 wla=oflA
AN e Sl TR Uy 3o AHEE duAt S o AR, E’JQF 5 AA7EZ e qlt
A nulle i dsli= Fo,

handler 7§35 CompletionHandler{Integer, Ay & ZiA|o|t}, Integers= Y& 219
2t Bt o2, read ()€ write ()7} AU & HIO|E Srolt}, A= 5 4| Bf) ez 77t
CompletionHandler 78 A5 248 o] Yoz 2|Ho] 7153}t attachment?} nullY
7%, A Void & sfof gt

CompletionHandler{Integer, A) 78 A= Bl57] 2] A o= Shayl 790 oe] o
Aoz Aulje 7ol Asom Fules vy F 7HA WaEE AR olsfof gt
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2[5 Eted HIAEH(oH7HEHr) 4

void completed(integer result, A attachment) Zido| Moz AR El AR Zu
void failed(Throwable exc, A attachment) 0ll2| mhZoll ZHo| AuiE B SH

completed () HMAE9] result Wi7gES 29 227t fYP==dl, read ()&} write (
© YA & Hlo]E ol attachment W77ES read ()€F write () & Al Al
oftt,

failed () #2229 exc Mi7IZES 2H A2l =g WAYRE of|Qjoje), &3k A2 2 mjats A
Fohe 28 = read ()& write ()5 253 28|57 o1l =20 A9 A== Zlol,

2517] v el JavaFX = Swing iAol HellA] UT A4 8l w7 29k o] sl 24

_3
T o2
SN
A=)

i,
Y
.{

‘l\l

gk 4= ¢13! Platform.runLater () T+ SwingUtilities.invokeLater ()& ARE-8foF ghc},

Hojgrh,

o

22 CompletionHandler 78 S AE 25k W

new CompletionHandler<Integer, AX() {
@dverride
public void completed(Integer result, A attachment) { ... }

@verride
public void failed(Throwable exc, A attachment) { ... }

22 AsynchronousFileChannel& ©]8314 Hl57|ZH 2 ‘C:\Temp Y Ez] fileO. txt
~ file9.txt7HA] & 10712] 2t et & hFstaael= W8-S £} 18]l vlE7] 2¢o]
A== oS v S Hio|E 420} A2 & 9EdRd AY|E o] 52 F&of &gt

»> AsynchronousFileChannelWriteExample.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 NI e))

11
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

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 {
/2PES MY

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());

/S| o g 4l

AsynchronousFileChannel fileChannel = AsynchronousFileChannel.open(
path,
EnumSet.of(StandardOpenOption.CREATE, StandardOpenOption.WRITE),
executorService

Charset charset = Charset.defaultCharset();
ByteBuffer byteBuffer = charset.encode("QHdstML");

/18R A A
class Attachment {

Path path;

AsynchronousFileChannel fileChannel;
}
Attachment attachment = new Attachment();
attachment.path = path;
attachment.fileChannel = fileChannel;

//CompletionHandler ZHx| A4M
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 2

68

69 //ByteBufferd| e LES mdo| &3

70 fileChannel .write(byteBuffer, 0, attachment, completionHandler);
71 }

72

73 /A EE &

74 executorService.shutdown();

75 }

76 }

Al
=

02

Znt

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
file4.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 :
file8.txt :
file9.txt :

15 bytes written
15 bytes written
15 bytes written

o] ofAlof A FEelat 2 702kRIA write () M4
7} gk 27] A4S Fal
o] AH oz AREJAY A A

9|4l AsynchronousFileChannel®] close ()&

The olAllE o1 AAAlollA /3t fileO. txt ~ file9. txtE $aL

Q7| & vk2 AsynchronousFileChannel& B2/ ¢F Hct. 2}
A4S dolok 32 completed ()2} failed () ©l

: pool-1-thread-1
: pool-1-thread-3
: pool-1-thread-2

II'T

SE7FSA] SR E R FolAd= 2 A7

HEQ

2

T

TEsfof g,

»> AsynchronousFileChannelReadExample. java

Executors.newFixedThreadPool (3);

"Extt)

AsynchronousFileChannel.

1 package sec05;

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;

14

15 public class AsynchronousFileChannelReadExample {

16 public static void main(String[] args) throws Exception {

17 /A EE MY

18 ExecutorService executorService =

19

20 for (int i = 0; i < 10; i+) {

21 Path path = Paths.get("C:/Temp/file" + i +

22

23 /S| o Y A

24 AsynchronousFileChannel fileChannel =
open(path,

25 EnumSet.of (StandardOpenOption.READ),
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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());

/18R A Ed
class Attachment {
Path path;
AsynchronousFileChannel fileChannel;
ByteBuffer byteBuffer;
}
Attachment attachment = new Attachment()
attachment.path = path;
attachment.fileChannel = fileChannel;
attachment.byteBuffer = byteBuffer;

//CompletionHandler ZHxj| A4

,

CompletionHandler<Integer, Attachment> completionHandlernew =
new CompletionHandler<Integer, Attachment>() {

@dverride

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 + " : "+

ey

Thread.currentThread().getName());

try {
fileChannel.close();

} catch (IOException e) {
//e.printStackTrace();

@0verride

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 21 ByteBufferof #z
72 fileChannel .read(byteBuffer, 0, attachment, completionHandlernew);
73 }
74
75 /IABEE R
76 executorService.shutdown();
77 }
78 }

g 2t
filel.txt : QHE5tM2 : pool-1-thread-2
file3.txt : QH&3tMI2 : pool-1-thread-2
filed txt : QH&StM2 : pool-1-thread-2
file@.txt : QMg5tML : pool-1-thread-1
file2.txt : QMF5tM2 : pool-1-thread-3
file5.txt : QFE5tM2 : pool-1-thread-2
file6.txt : QHE5tM|2 : pool-1-thread-1
file8.txt : QrF5tM2 : pool-1-thread-2
file7.txt : QHE5tM2 : pool-1-thread-3

o] dAlellAz= 7221019 read () WAE7E SA] eldETEele Flojie A4 Ad=r 2t ¢
7] 4L kL Q7] wiioll & AsynchronousFileChannel 2 2o ¢t Fc} 2heo] HAF
Aoz ArEIAL Hujd 9 AdE Dolof k& completed ()@t failed () A=A
AsynchronousFileChannel ] close ()& ZZ3foF gt}

06 TCP HIES3 U=

NIOE o] &34 TCP AH/Zto]AE ofEe|AolAE Nish= BHS golHA TCP
£ ARREA UELY A BAIS dlH A 2A P4 (ServerSocketChannel )3 A&7 g

(SocketChannel )& &olok it}
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ServerSocketChannel®} SocketChannel- 22} 109] ServerSocket®}t Socketol] &&=+
ZEfj2olt} [0= HHE AMSHR] ¢l JEH3IthH o5 SeAs HTE o] &aA] YEHeit
AR HHL [0S} 2 2fo]™o] gl the 1A Y ServerSocketChannelS G2 932 4t

3}l BA1E SocketChannelS AJAJSHC)

[ ServerSocketChannel ]

@ ¢ 23 (connect)

@ HZ s2Haccept) E[SocketChannel A4

SocketChannel SocketChannel

ol s
goig /| @ EM(read, write) cllolef
H H
‘% B — = .

TCP AHE 7fdksled HA ServerSocketChannel2 AAd8lloF 3Tt ServerSocketChannel
2 A& A2 open () 02 AT 12|31 ZE (port ) o) BIRIYEF| $18l InetSocketAddress
AAZ i7fgEe g2 A bind () HIAES =3I}

ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();
serverSocketChannel .bind(new InetSocketAddress(50001));

2E I Bk SefoldlE A 2L 918 accept() WSS A accept()
HATL 9F gFo] Eoler] A7 7] (EE7))H1, 92 8% o] SoloH Srto]dE.
418 SocketChannel & THEa1 2Egict

SocketChannel socketChannel = serverSocketChannel.accept();
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Add Zeto|AES] [pe} XE ARE A1 Achd SocketChannel?] getRemoteAddress ()
HAEE S5 SocketAddressE G0 Hrk, A4 2lEE= 22 InetSocketAddress ¢l
AEiAo|H R ohEa) o] BRY] wgkeh 4= 9t

InetSocketAddress socketAddress = (InetSocketAddress) socketChannel.
getRemoteAddress();

InetSocketAddressoll= thaa} Zo] [pe} X E AR E glElsh= fAa=E9| gt

2|E Etd HASH(0H7HEH) A

String getHostName() S20[HE IP 2|H

int getPort() E2/0|MIE ZE HS 2|E!
String toString() IPZEHS” HEljo| EXIE 2|H

t] o]} FEfo|HEE 3] A2 o] "R §IthH ServerSocketChannel 2] close () HAES

B2 LES ol A Aok gick, Tejof chz 2RI Sk EES AT S glct,
serverSocketChannel .close();

o5 A= BHEA 07 accept () HIAEE SEA B9 Seto|dE AZE edh= 71 7]
BH Q] TCP AW FE=S Hojzr},
»> 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| A 2FE 2
23 while (true) {
24 SocketChannel socketChannel = serverSocketChannel.accept();
25 InetSocketAddress isa = (InetSocketAddress) socketChannel.
getRemoteAddress();
26 System.out.println(isa.getHostName() + " ¢Z £at);
27 /198 &7
28 System.out .println(isa.getHostName() + " &Z& Z7|");
29 socketChannel .close();
30 }
31 } catch (Exception e) {
32 e.printStackTrace();
33 } finally {
34 //ServerSocketChannel 7|
35 try {
36 serverSocketChannel .close();
37 } catch (IOException e1) {}
38 }
39 }
40 }
a3
[AMB] AJ2}]

[A7 7]ekl]e &2, SetololEe] A 2.3o] 91 7 accept () W4SolA B2 (1)
71) el Eiek, A8 BR8] B, ololA] Lok A7 A AL St FefololE A
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TCP Zeto|AEE /sl WA SocketChannel AJAdalloF $tt}, SocketChannel2 %4
HAE9] open ()22 AASHE AW A2 232 connect () HAES 3531 =4, AH 1P
o} L E PR E 714 InetSocketAddress AAIE mi7igko= S+ Hr},

connect () Hl&Ew dZo] kg w7ix] E27 (7)) AJE7F HaL, o] ehrsd 2R,
TR 22 PCY 50001 ZEO] HRRIYH A= AZ-S @4sh= F o,

SocketChannel socketChannel = SocketChannel.open();
socketChannel .connect(new InetSocketAddress("localhost”, 50001));

connect () A= Awel AZo] & g7z E27]Hct dAdH &, SERIE 22 09S $8
SAY ol wpebi] AF-E Fi1 AthA th23t o] SocketChannel?] close () HAEE 3%

ShH F,

socketChannel .close();

o3 oflAl= o)A ofAollA A F<2l TCP AH=E A2 8%sh= T=0ltt connect() HAEZL
AAH oz BEE AA A5s Aol

» 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 PC2l 500010fM A&t Zol ServerSocketChannel2 HZ 23

17 System.out println("[¢Z 23]");

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 &7|]");

26 socketChannel.close();

27 } catch (I0Exception el) {}

28 }

29 }

30 }

A Aat

ClientExample.java ServerExample.java
[z 23] [MB AR
[¢Z 43] 127.0.0.1 & 22t
[¢iz m7|] 127.0.0.1 2 &7

HEST s

ZetoldErt AZ 24 (connect ()3t AH7F AZ Fe(accept())FTHH, FZ
SocketChannel 24419] read (), write () HIAES S&a4 YEYA &2 3 4= it} o] 1]

ATES BT WS ol g,
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22y

HlolE

SocketChannel

SocketChannel

2l2f

ElY1S]

B E

HE

ko2 SocketChannel 2] write () HIAES o] 834 BEAES HUj= o},

Charset charset =

ByteBuffer byteBuffer =

Charset.forName
charset.e

socketChannel .write(byteBuffer);

t}2-& SocketChannel ] read () HAES o|83A EAES

ByteBuffer byteBuffer =
int byteNum =

byteBuffer.flip();
Charset charset =

String message =

the dlAlelA e 2

Charset.forName

SefojelE

‘Hello Client& Z=l|HER Bt}

»> ServerExample.java

0 N oUW -

("UTF-8");
ncode("Hello Server");

= F o,

ByteBuffer.allocate(100);
socketChannel .read(byteBuffer);

("UTF-8");

charset.decode(byteBuffer).toString();

7} ‘Hello Serverg AHZ BUH Au7} SHo=

package sec06.exam@2_data_read_write;

import java.
import java.
import java.
import java.
import java.
import java.
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io.IOException;

net.InetSocketAddress;

nio.ByteBuffer;

nio.channels.ServerSocketChannel;

nio.channels.Soc

ketChannel;

nio.charset.Charset;



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 HfolIg
serverSocketChannel .bind(new InetSocketAddress(50001));

System.out .println("[Mt] AIZ]");

while (true) {
//220|HES| HAH 2HE &t
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");

//2CtO|HETE 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() + " GO|E] &7]: " + message);

//ZEI0|HERZ HO|E 27|

byteBuffer = charset.encode("Hello Client");
socketChannel .write(byteBuffer);
System.out.println(isa.getHostName() + " HO|E{ 2H");

/19E &7

System.out.println(isa.getHostName() + " ¢Z J7|");
socketChannel .close();

04-NIO 7|8t A== & HEHY
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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 }
s 2t
[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 //2Z PCol 500010fA Al 29I ServerSocketChannel2
19 System.out .println("[¥Z 2A]");

488 Appendix

b

A
=

ox



nx
0%
m
]

20 socketChannel .connect(new InetSocketAddress("localhost"”, 50001));

21 System.out println("[¢Z H3]");

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("AH{Z HO|E] Z2H");

30

31 //MB7L B G[OjE| 27

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 CIOJEf &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 (IO0Exception el) {

45 }

46 }

47 }

48 }

ClientExample.java

ServerExample.java

ciloje] =&
H|0oJg{ gt7]: Hello Client
[z &71]

[

[MB AR

127.0.0.1 & 42t

127.0.0.1 ©lolg &7]: Hello Server
127.0.0.1 HO|g] EH

127.0.0.1 ¢Z &7|

04-NIO 7|8 =3 5l HE/Y
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gloelE 7] 18l read () HIAEE SE8HH Aol glol8E Hu7] A7kle 227 (H7])
7 A read () HIAEZFE27] Aol A Al H AL 2R s 9= v Al 7HX]eloh

7t
HA

Jul]
rm

|
12 Hlols 4

AlThato| Ao = SocketChannel? close()2 55 -1

S20| slifEl= B
STi0| Hlo|HE 2

o

ATHELO| H Ao 2 =2 IOException LAY

try {

/18TEo] HZMdAHoz ZRIMS 29 I0Exception

int byteNum = socketChannel.read(byteBuffer);

njo

/1ATgto] HAHo=2 SocketChannelel close()E Z=3E 2R
if(byteNum== -1) {
throw new IOException(); //ZAZ I0Exception ZHHA

}

71
o

} catch (Exception e) { <
} finally {

//9E #I|
try { socketChannel.close(); } catch(Exception e2) { }

A= HE X2

TCP A'EZ o8 45 dloly d&o] ¢r¥7] A7 read ()9} write () HlatEs S27H
o}, Wbk AlR7ESA ol of2] SefoldESt F4le 5] ffsliAle HE] AHES ol 88l HE A
elsfoF g,
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accept()
® o1z 9 @ A= MY A AZ||= 1
I et
"""""""""" (SocketChannel AiAd)
Z20[EA Q 2l 2F : SocketChannel
(SocketChannel) | ® =g @ = &z
O ¢z 9 @ A= MY N A A= 2
I B
s (SocketChannel A44)
Z2f0[HE 2 Q 2| 2F i SocketChannel
(SocketChann