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7
A28 FHE =S YERE Clipboard A= v o] 73 = gt}
Clipboard clipbd = Toolkit.getDefaultToolkit () .getSystemClipboard()
Clipboard Sej2~9] HAEELS o5 2t}

(1) public String getName(); FHEE o5 WEsth SHHE AR A o]FE A
gotm, Al 2~®l S HH 9] o] 52 System ©| T}

(2) public void setContents(Transferable contents, ClipboardOwner owner); & HX. =2 U85
HAGT o S HHE9 AFFE AQGSTH

(3) public Transferable getContents(Object requestor); & HE. =9 W8-S 7} 2t} QA=

FojA = A= AMEEHA gor® I mll & @AFHE Hd.
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AEE ClipboardOwner 2} A E F o] =7} EA| gkt
ClipboardOwner QIE]#|o] 2~ 3tute] WAEE Aot}
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public void lostOwnership (Clipboard clipboard, Transferable contents);

HH o] setContents() WAEE &
TS 2Al H 22 lostOwnership() ™
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e WHE-H o2 MIME(HHS A QIE Yl A 8 3 4] Multipurpose Internet Mail Extensions)
§9¢ Agstel 4ue FRE dehad

Zbuke] DataFlavor S|~ HlE] Fojd ¥ 7H4] A5 F/E 7HA 2 vk
(1) public static final DataFlavor stringFlavor; T3t 8]~ E
(2) public static final DataFlavor imageFlavor; ©] 7] #]

(3) public static final DataFlavor javaFileListFlavor; 3} %
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1. U4 29 AXUEES AL 83to] ALE3} QAEH o] ~5 &)

COPY ¢} PASTE #h= #Hol&S 7F 7 719 BlEo] glom, o] HES] HH ojHE
Agste] FHPRER HolEHE AFsta = FHRE HolHE AN Bours &
o]t

JHE 7] 98 BAE o)<l editText WH L& JTextArea Z| 27 A28
HE ARS8 copy(), cut(), paste() HlAE=EO] Rl o] Q7] Wil o]E W}
ol=3gto] AEalA] R F shlth ek fxE-o A Cul+C, Cul+V, Cul+X 59
7] oWlEZ} HASH 2t E obdl A SHA] GFEth

FHURE LS HojE HAET o9l clipText WH] == AYS Bxoz 34 &
ouvg HHYSE & F QXS setEditable(false)S &3 T
boolean #t%1 lostOwnership MH == A28 SHHE & S

Bt 2718 Al2E SHEEE AREEHA] e rng Afdo]l §l7] wWEel true

oltt.

Gl

package yoonforh.clipbd;

import java.awt.*;

import java.awt.datatransfer.¥*;
import java.awt.event.*;

import java.io.*;

import javax.swing.*

/**



o AlAE SRECSE HEE BEsHA SU Kol s

public class ClipboardEx extends JFrame
implements WindowFocusListener, ClipboardOwner, ActionlListener ({

JTextArea editText; // ¥ = HAEWZ[0f

o mo

JTextArea clipText; // =0 Z SREE Y32 njg| BEoiF= HAEN 2|

_ =

Clipboard clipbd; // AHd 2B EE=

=

boolean lostOwnership = true; // Al2H ZR2EE &|]3H IF

public ClipboardEx (String title) {

super (title);

// JTextAreat CUT/COPY/PASTE 7|Sg& WZ&stl U
/) AT A|AH ZRIHEE AIRSIEZ 0|HE otr 2 2u{2lo| =5t}
editText = new JTextArea() {

public void cut() { }

public void copy () { }

public void paste() { }

}s

// 2EEE HOIEE 20iZE HAEMZ[0. g3 s 9X| 47 shct.
clipText = new JTextAreal();

clipText.setEditable (false);

// 2SS H e 2Fo| S0, 2olSa HEAEo2|0f,

// A2l 8E jds v x| shot

JPanel leftPanel = new JPanel ()

leftPanel.setlayout (new BorderLayout());

leftPanel.add (new JLabel ("Edit Area"), BorderLayout.NORTH) ;

leftPanel.add (new JScrollPane (editText), BorderLayout.CENTER) ;

JPanel buttonPanel = new JPanel ();

JButton button = new JButton ("Copy"):;



button.addActionListener (this);
buttonPanel.add (button);
button = new JButton ("Paste");
button.addActionListener (this);
buttonPanel.add (button);

leftPanel.add (buttonPanel,

BorderLayout.SOUTH) ;

/) 2B H e LEZR S0 o|Szt HMAE0Z[0{E Hi x| BTt

JPanel rightPanel = new JPanel ();

rightPanel.setlLayout (new BorderLayout ()):;

rightPanel.add (new

BorderLayout .NORTH) ;

JLabel ("Clipboard

Contents"),

rightPanel.add (new JScrollPane (clipText));

JSplitPane splitter =
true,
leftPanel,
rightPanel) ;

/) 2EEH e FEYUIL 2 RES

splitter.setResizeWeight (0.5);

setContentPane (splitter);

// A SEREE

clipbd =

o o =
/) YES 2od B8

new JSplitPane (JSplitPane.HORIZONTAL SPLIT,

/> F=HHE FHol= el

A A+

r

Ol
s
_,_‘

new Clipboard("local clipboard");

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

T
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i
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/) AERT
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RES Hgol bhrlE e Y
// BRBES 280 YE A Y & 3
/) £RH0| BlE HPolE EAHAS W2 O

addWindowFocusListener (this) ;
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public static void main(String[] args) {

JFrame f = new ClipboardEx ("clipboard example");

f.setBounds (10, 10, 600, 400);
f.setVisible (true);
}

28 FYPRE] 2FFT) ohUH, A28 FHHEO HolHE
7bA 9} clipText FEAE] 7 Y§& RHolFrh IAXE 92 Aot HEe Ayt 2
i

/**

*

o

=9I ZAHLAE E2 42 HMal

*/

public void windowGainedFocus (WindowEvent evt)

{
/) M AlaH” ZRIEES ARAS Y2 AEfO|H
/) MAE 2EEES YWES 7Lt Eo{ECE.

if (lostOwnership) {

Transferable t

= getToolkit() .getSystemClipboard() .getContents (null) ;
// clipText HEO| M&E AH 82 2T M=

showTransferable ("window gained focus",

t);
}
}
/**
s T2t HAS Yo A2 HE
*/
public void windowLostFocus (WindowEvent evt) {}
3. showTransferable() WA=5 & gk},
o] WA=+ Transferable % A 2] W8-S clipText AXWE] YERHTE
WA A AN AQeE RE AR FRE palo 7k A% FF7} InputStream O]L}



Reader = UERAA AL €2E ZFHFolwW 1 go] HAES] AHog 7H5Fat
getReaderForText() MAEE AFgalo] 1 W8S 7FA &t}

o] g9 AR TR WAL Sl AL B AR TR LA,

/**

* Transferablel| LHEZ EA

*/

void showTransferable (String message, Transferable t) {

clipText.setText (message + "\n");

// X @sts Hole S/E 25 7510 St Zetct.
DataFlavor([] flavors = t.getTransferDataFlavors();
for (int i = 0; i < flavors.length; i++) {
try {
clipText.append("Flavor : " + flavors[i] + "\n");
if (flavors[i].isRepresentationClassInputStream()
| | flavors[i] .isRepresentationClassReader ()
| | flavors[i] .isFlavorTextType()) {
BufferedReader reader = new
BufferedReader (flavors[i] .getReaderForText (t)) ;
String data = null;
while ((data = reader.readLine()) !'= null) {
clipText.append (data + "\n");
}
} else {
clipText.append ("unknown flavor. data is "
+ t.getTransferData (flavors[i]) + "\n");
}
clipText.append ("\n\n") ;
} catch (UnsupportedFlavorException e) {
System.err.println ("unsupported flavor error : " + flavors[i]);
} catch (IOException e) {

System.err.println("io error - " + e.getMessage());



4. FHHE AFH o HMIEE At

ol lostOwnership() WlAE+= AWT ©JHIES 3] AT Fo] oftmg o|HlE X
g 2y sl SEFEvhes BAo] gtk Add Folsjof gk 29 HEXUES H§-
olWIE A Ay rsolx BE WA FAo] dojuieE ALgsjof stuE A 2AH vt
olWlE A 2#=RlA gelstal, whep oWlE A2l 2=yl obd Agdd=

EventQueue.invokeLater() WAEE AFE3te] o[HlE A2 2@ oA o] HArEE UHA

o

AFAES 22 FHHE=VF A2® SR oW lostOwnership ZEE true & 3},

clipText X AE A4 A28 SHEE=E W& HebdTh

/**

* SEHEE AFHS 44T ZRo =EECh

* o ZZOBoMe AAl SRIEEE SREA #2els,

* A|AE BREIEE ARAEES dAg ZRon = E5Ech

* 0] MAEE= oM E X2 8| =o olsf S&== Z0[| of{0{A
* M= Xe|of| F2lsiof e,

*/

public void lostOwnership(final Clipboard clipboard,
final Transferable contents) {
// 2tk O|HIE HM2| M| ETF ot CfA| O[HIE X2| e =ofA
/) BEEHELE ME.
if (!EventQueue.isDispatchThread()) {
EventQueue.invokelater (new Runnable () {
public void run () {

lostOwnership (clipboard, contents);

/) BHUEE ARH Mo F
// BtE F7PF 2EEE & sheh SRIEE Clo|lE7}F iR AT,
showTransferable ("lost ownership of " + clipboard.getName (),

contents) ;



Clipboard sysclip = getToolkit () .getSystemClipboard() ;
if (clipboard == sysclip) {
lostOwnership = true;
Transferable t
= sysclip.getContents (null) ;

showTransferable ("lost ownership", t);

5. HE9 A4 oJHMEZS A3t

HAbe] gl editText AEHES] @A) Helg B2 &5 i FHR=9 A
I~

B SHRER 747 Zolderh A" FHRES &S AFste] Ay FHE
o] AFF7F H 22 lostOwnership B= 3 false & SO}

StringSelection S &~ st HAES A TRE 7HAE AE5 AA ot
2og7]9 Agol= @A Ala" SHEEY AFEES VHAE ASdde Ui S HEE
o] A% 7“xﬂ—§ T3ste] Zoda, Afrde] Sl Afdde Al2E SHRES] HAE

public void actionPerformed (ActionEvent evt) {

String cmd = evt.getActionCommand () ;

if (cmd.equals ("Copy")) {
copy () ;
} else if (cmd.equals ("Paste")) {

paste () ;

void copy () {



String string = editText.getSelectedText ()
if (string == null) {

return;

StringSelection sel = new StringSelection(string);

/) KA 2RIEESL AL ZEREE EF0| SAL
// setContents() HAEEE o

/) e ERIEES ARAS QAUXNE XHE &27F Tt 27 ECh.
clipbd.setContents (sel, this);

getToolkit () .getSystemClipboard () .setContents (sel, this);

showTransferable ("copy selected text", sel);

lostOwnership = false;

/**
* ZREES YEE 20 E=Ct.
*/
void paste () {
/) AMAE 2EREE ARES Y2 AEjolH
/) HF SEEE = AAE SEE=o XM ool 2t off ™ s{Ho|ct.

of ©lolgf 3
// mhabM, AlAEl SRBC= e &F 7bx oo}

rok

FC} .
Transferable t = (lostOwnership
getToolkit () .getSystemClipboard() : clipbd)
.getContents (this) ;
String data = getStringData(t);
if (data !'= null) {
editText.insert (data,

editText.getCaretPosition());

/**
* TransferableO| X|&s5l= EAIE &S 714 =2Ct.

*/



String getStringData (Transferable t) {
if (t.isDataFlavorSupported (DataFlavor.stringFlavor)) {

try {

return (String) t.getTransferData(DataFlavor.stringFlavor) ;
} catch (UnsupportedFlavorException e) {

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

e.printStackTrace() ;

return null;

6. Fudste] A s|EA}
javac yoonforh\clipbd\ClipboardEx.java <E{>

java -cp . yoonforh.clipbd.ClipboardEx <%E{>

1ot B ZRagdd gAY onAE A9d e BAE dud a9
[e)

ClipboardEx T &E1%o] A28l FyPR=o] AHH
YHZ Y& "iEdgofo HolFA o)
olul AL} gAY o] Y K=o A5 owA An FFHEIT A=A FARA.
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& clipboard example
dit Area §§ Cliphoard Contents

JHLHCREHOREAROE indow gained focus =
Flavar : java.awt. datatransfer. DataFlavarmimetyp e=applicati 25
unknown flavor. data is [BEAd7oee

Flavar : java.awt datatransfer. DataFlavar[mimetype=textrhtmi
f=ntmi=<body=

=l--StartFragment --=

Feturns the human presentahle name for the data farmat th
=code=DataFlavor=icode= represents.
=l--EndFragment-=

f=hody-

|=intrnl=

Flavar : java.awt datatransfer. DataFlavar[mimetype=textrhtmi
|=htmi=<body=

=l--StartFragment --=

0

[4]

Copy Paste
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[Z2% 1-ClipboardEx Z 213 A3 7]
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(2) DropTarget 22l @ =58 s F433 Fd2 =99 dF AAE HEIVE
o =5 A9, T FEIEZ =58 AT F Jdodw o] AAE AL}
AXUES =5 ddoz T35 3t}

(3) DragGestureListener 1EJ#o]2~ : =2 3o T8 HAEXVEA =& Fxbo]
AetE o]E 223 AWT A= A|2'L o] g A9 o[HlE WAtE 5%
e} o] v oHIE HWAroA =] Alzhs A3t

(4) DragSourceListener QIE|#[o] 2~ =8 F2bo] A|zted =2 39 = 3 oful

EZ Agstr] fal o] gy AAE AL
(5) DropTargetListener QIEJ#|o] 2~ @ EF t)/fo] 553 AXUE 9= =5 A vpS-
22 oHIEZE MAYStE o] gAY AA Y oHIE WiArEo TEHTh o] g2y
OJHIE W AEAN =50 de oANE AAT
(6) DragSourceMotionListener QIE|#o] 2~ . =2 F2bo] AJzb=

2
BE ALUE A8 g4l of gruel olEs} FEH

op
ot
i}

2% BAL AR
WA AZIE} 282 A8 gAE theS okt

DragSource ds = new DragSource();

=
<

rlo

DragSource ds DragSource.getDefaultDragSource () ;

a9y A =9 54 Pavs FEUES 5581 H8d =4 54 f9E 7
AR @) b MAsE ALgsy H,

ds.createDefaultDragGestureRecognizer (

component, // EB0| A|ZlSts HEHE

DnDConstants.ACTION COPY OR MOVE, // E2 Z& ®d
new MyDragGestureListener () // =3 & 2lAL X

)7



@) A8 AR AXAENN =9 548 Adsd sd Fa glaue] of b
=7h 5Z9) o] WaselA o] s Aol duk.

Aol A ztS AAse ™ v} 29| DragGestureEvent 73| 2] startDrag() MAEE &
ettt o] MAEdA dEE AAE dAFIL, =Y 9H g2y E S5t =9 o]
HEES Aed 4+ A ot

dge.startDrag (cursor, // E3 &0l St= HA
transferable, // E=H0| & XMM& ZHx|
new MyDragSourceListener () // =3 & 2|AL X

DropTarget dt = new DropTarget (
/) EES We HEHE

this, B = O
DnDConstants.ACTION COPY OR MOVE, // X|¥ste E§ &=t
A

new MyDropTargetListener() // =& &l 2|

)7
AZUECA el A4 =F o AAE AT £ Yk

= fhn U g}

component.setDropTarget (dt) ;

Q) AXUES =& A9 oylEYL BsH S=29 =F 4 g2y wWi=Eo]
g2 a9k gy 7 HAEES AYs] Ao wn =E A Yol oA



Hr}.
DragSourceListener QJE] o] 9] 7+ WA=+ v 2 45 St

(1) public void dragEnter(DragSourceDragEvent dsde); = o] Al ZH AAM 7} =&/ 7He3h
des S0zt A9 sE¥h

(2) public void dragExit(DragSourceEvent dse); =20 AlZH AHAAM 7} =7 7Ha3k odS
Hojuh= 45 s=9t

(3) public void dragOver(DragSourceDragEvent dsde) ; =2 o] A|ztd AX 7} =5 753k
N HE =AY A9 sE=:HTh

(4) public void dropActionChanged(DragSourceDragEvent dsde); AF-&AH7F 93l =& 54
& WA AS EAY dE B wolARATE AR AMEA} ulg-2

X

=
E =83l =5 Cul 7|4 shift 7] 52 T2 4% AL

(5) public void dragDropEnd(DragSourceDropEvent dsde); =5°] &% ol @Aty =&
o] A¥Holde=A, B =5 4o FoloAeAE & Jdon, 19 wE XA

=] & 2~
&A%+ 9

DropTargetListener Q1B #|o]~9] 7} WA=+ v £ dS& st}

(1) public void dragEnter(DropTargetDragEvent dtde); =2 & 2}o] == E5 o] Y
2 523 =2 g4 AXUERZ AAXTF E9

(2) public void dragExit(DropTargetEvent dte) ; =
=9 EF U4 AEUES AN} gold o

(3) public void dragOver(DropTargetDragEvent dtde); =24
2 523 =2 g AXUE 9= noxv) $79 u 3EH)

(4) public void dropActionChanged(DropTargetDragEvent dtde); AF8-A7} U3t= =5 23S
WA 49 5280,

(5) public void drop(DropTargetDropEvent dtde); =2 & %}o] o] gl2UE 553 =& U
4 AZYUE oA =Fos B9 1 sEHY o] HisoA =
§53 A% AT Adehs Qe FAsof o,
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(1) public DataFlavor[] getTransferDataFlavors(); A3t A5 T/HE

(2) public boolean isDataFlavorSupported(DataFlavor flavor); Q1A= 017 25 F/HE A
A=A AFE dEEHh

(3) public Object getTransferData(DataFlavor flavor) throws UnsupportedFlavorException,

IOException; QA2 o] 27 F5Fo] 9= dloEE kgl

A7l A WE A% AAE SAASES Fal dol A% AAY Ug F A Au
FHW AED Bl Agss AF AAlt SHAA WA A% AAE SF vk
=7} FREE 9 o4 AHEE F glonw, o

1L WA SdaE ddsta fin d=g8 Aot
_]

%8t ArrayList 2 A S Aot}
ae 3 Sgals A4 dolE st Sojd AsgE zhr Adwi)
o] A% MAE Exg97 on x|, 7Y B=2S APt}

S22 =21 octetFlavor & A= thE xpv} 71

)
AHET AR R, volE WY 2EYS et
package yoonforh.dnd;

import java.awt.Image;
import java.awt.datatransfer.*;
import java.util.x*;

import java.io.*;
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public static DataFlavor octetFlavor = null;

static { // static =7|& 5
try {
octetFlavor = new DataFlavor ("application/octet-stream") ;
} catch (ClassNotFoundException e) {

e.printStackTrace();

Jx* Nz == =E «/

A ST /|

ArrayList flavorList = new ArrayList();

/] HE Jks ARE
String string;
Image image;
List filelist;

Object object;

2. ARAE FEIT. AAE WA 7R AR FRE FAG
findDefaultFlavors() w24~
octetFlavor A% FHE AF&ste] =5 AAE 2ERom HAF

C =

findOctetFlavor() ™4
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* M& HHE BABHE MMR
*/
public CopyTransferable (Transferable t) throws
UnsupportedFlavorException {
// U X|Ysts A2 EFRE HcCh.
findDefaultFlavors(t);
// X Hste AR BFIF 2HM octetFlavorE ZAISHCh.
if (flavorList.size() == 0) {
// 2EEHCZ2RH A HoleE ME Lot 8& S/FE SSFeict.
try {
findOctetFlavor (t);
} catch (UnsupportedFlavorException e) {
System.err.println ("unsupported flavor error " +
e.getMessage ());
} catch (IOException e) {
System.err.println("io error - " + e.getMessage());
}
}
if (flavorList.size() == 0) {
throw new
UnsupportedFlavorException (t.getTransferDataFlavors () [0]);
}
/) ®E BRe YAX RYS Folsict
flavorList.add (octetFlavor) ;
}
3. 718 A5 FHE 218t findDefaultFlavors() WA= tha3F 2t}
WA WAl Ag A Adels AR FHRE ARE T, ALaE A7 27
ARG I} ofn A, gt F5Ho] EgE o glow o]E flavorList W Fol] 713
o aEla zF AA HolHE ¢lojEo] 7 dxol] Ad
/**
» M& Mol XAE BF F XYt X2 RS 5=



*/
private void findDefaultFlavors (Transferable t) {

DataFlavor([] flavors = t.getTransferDataFlavors();

for (int i = 0; i < flavors.length; i++) {
try {
if (flavors[i].equals(DataFlavor.stringFlavor)) {
// =AE X7 SF ME|
StringBuffer buffer = new StringBuffer();
BufferedReader reader = new
BufferedReader (flavors[i] .getReaderForText (t)) ;
try {
int ch = -1;
while ((ch = reader.read()) >= 0) {
buffer.append((char) ch);
}
} finally {

reader.close();

7t

1

// =XtE dlole MEst AR SF F 50l
string = buffer.toString();
flavorList.add(DataFlavor.stringFlavor) ;

} else if (flavors[i].equals(DataFlavor.imageFlavor)) {
// OololXx| dlolef M5t A7 &F F=o F7t
image = (Image) t.getTransferData(flavors[i])
flavorList.add(DataFlavor.imageFlavor) ;

} else if (flavors[i].equals(DataFlavor.javaFileListFlavor)) {
// ot 5 ool MEst A7 SF FFo| FIt
fileList = (List) t.getTransferData (flavors[i]):;
flavorList.add (DataFlavor.javaFileListFlavor);

} else {
// XS = AR SFc FAISCE.
System.out.println ("unknown flavor - " + flavors([i]);

}

} catch (UnsupportedFlavorException e) {



rok

System.err.println ("unsupported flavor error : " + flavors[i]);

} catch (IOException e) {

System.err.println("io error - " + e.getMessage());
}
}
}
4. Adate 71 A8 SR ddete AR FR7F $91& BT octetFlavor &
A=A AR

octetFlavor ZAt% F7F9 Ao AA A5 AAE =9 dHozHY ~EF

*/
private void findOctetFlavor (Transferable t)

throws IOException, UnsupportedFlavorException {

// UM AEEHCOZSE HolH AME HESLot A9 A2 Hesi A JHX| 2 A0{of

FC} .

Object tobject = null; // M&EEH0 2 2|
if (t.isDataFlavorSupported (octetFlavor)) {
Object data = null;

data = t.getTransferData (octetFlavor) ;

if (data instanceof InputStream) {
ObjectInputStream in = null;
try {
in = new ObjectInputStream( (InputStream) data);
tobject = in.readObject();

} catch (ClassNotFoundException e) {



UnsupportedFlavorException ufe

new
UnsupportedFlavorException (t.getTransferDataFlavors () [0]);
ufe.initCause (e);
} finally {
if (in !'= null) {

in.close();

if (tobject == null) {

return;

// NHskE A7 SF2 ARHH T AR SFE
™

>0

// S281, 2Yx Lo

LS

octetFlavorZ SS¢iCt.

if (tobject instanceof String) {
string = (String) tobject;
flavorList.add(DataFlavor.stringFlavor) ;

} else if (tobject instanceof Image) {
image = (Image) tobject;
flavorList.add(DataFlavor.imageFlavor) ;

} else if (tobject instanceof List) {
fileList = (List) tobject;
flavorList.add(DataFlavor.javaFileListFlavor);

} else {
object = tobject;

flavorList.add (octetFlavor) ;

5. 7} /ol A MAES
getTransferDataFlavors() "A&=

flavorList W1 WE=E wd=z WHEslo] w933k}
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private final static DataFlavor[] ZERO FLAVORS = new DataFlavor[0];

/**
* XSt A7 B/
*/
public DataFlavor[] getTransferDataFlavors() {
return (DataFlavor[]) flavorList.toArray (ZERO FLAVORS) ;
}
/**

public boolean isDataFlavorSupported(DataFlavor flavor)

return flavorList.contains (flavor);

6. PFA|9 O 2 getTransferData() QJEJH o]~ HAEE FEHSL o] HlAEs =

AEFAA =Fo] AT wf =2 doA A dE AA sl &
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/**

* Atz EFol wE AA ololE

*/

public Object getTransferData (DataFlavor flavor)

throws UnsupportedFlavorException, IOException {
if (flavor.equals (DataFlavor.stringFlavor)) {
return string;

} else if (flavor.equals(DataFlavor.imageFlavor)) {

return image;



} else if
return filelList;
} else if (flavor.equals (octetFlavor)) {

/) 2EEY SR XHp AHE HAEFC.

(flavor.equals (DataFlavor.javaFileListFlavor)) {

ByteArrayInputStream in = null;
ByteArrayOutputStream out = null;
Object tobject = this.object; // EY Xtz (elol )

try {

out

new ByteArrayOutputStream() ;

new ObjectOutputStream(out) .writeObject (tobject) ;

in =

out.close();

} catch (IOException e) {
throw e;

} finally {
if (out != null) {

out.close();

return in;

throw new UnsupportedFlavorException (flavor);

new ByteArrayInputStream(out.toByteArray()):;
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package yoonforh.dnd;

import java.awt.*;

import java.awt.datatransfer.*;

import java.util.*;

import java.util.List; // java.awt.List®} T&5}7| flol WA|MOZ QX E

import java.io.*;

/**

* ME Ao HES AEHE ZICH,
public class TransferablePainter {

Component ¢ = null;

public TransferablePainter (Component c) {

this.c = c;

* dE& Ao XY ol SFE HASHo

2t
o
i



public void paintTransferable (Graphics2D g2, Transferable t)
throws UnsupportedFlavorException {
if (t == null) {

return;

// X @sts Hole S/E 25 7510 stLt4 Zetct.
DataFlavor[] flavors = t.getTransferDataFlavors();
for (int i = 0; i < flavors.length; i++) {
try {
if (flavors[i].isFlavorTextType()) {
StringBuffer buffer = new StringBuffer();
BufferedReader reader = new
BufferedReader (flavors[i] .getReaderForText (t)) ;
try {
int ch = -1;
while ((ch = reader.read()) >= 0) {
buffer.append((char) ch);
}
} finally {

reader.close();

paintString (g2, buffer.toString());

return;
} else if (flavors[i].equals(DataFlavor.imageFlavor)) {
Image img = (Image) t.getTransferData(flavors[il]);

paintImage (g2, img);

return;
} else if (flavors[i].isFlavorJavaFileListType()) {
List list = (List) t.getTransferData (flavors[i]):;

paintFilelList (g2, 1list);
return;
} else {

System.out.println ("unknown flavor. data is

+ t.getTransferData (flavors[i]));



}
} catch (UnsupportedFlavorException e) {

System.err.println ("unsupported flavor error : " + flavors[i]);
} catch (IOException e) {

System.err.println("io error - " + e.getMessage());

throw new UnsupportedFlavorException (flavors[0]);

/**

* 2Xp
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*/

void paintString(Graphics2D g2, String string) {
Font font = new Font ("Helvetica", Font.PLAIN, 12);
FontMetrics fm = g2.getFontMetrics (font);
g2.setFont (font) ;

g2.translate (10, 10 + fm.getAscent());

int from = -1,
to = 0;
while (true) {
to = string.indexOf ('\n', ++from);
if (to >= from) {
g2.drawString(string.substring (from, to), 0, 0);
g2.translate (0, fm.getHeight());
} else {
g2.drawString (string.substring (from), 0, 0);

break;

from = to;

/**



* O|o|x| & Zgtet,

Al ol
*/
void paintImage (Graphics2D g2, Image img) {

g2.drawImage (img, 0, 0, c);

/**
s oY 222 Eaoit
*/

void paintFilelist (Graphics2D g2, List list) {
StringBuffer buffer =

new StringBuffer ("File List ---\n\n");
Iterator it = list.iterator();
while (it.hasNext()) {
File file = (File) it.next();

buffer.append(file.isDirectory ()
? "Directory : "
"File : ");
try {
buffer.append(file.getCanonicalPath()) .append('\n"');
} catch (IOException e) {

System.err.println("io error " + e.getMessage());

paintString (g2, buffer.toString());

package yoonforh.dnd;

import java.awt.*;

import java.awt.event.*;



import java.awt.dnd.*; // ESHHHEEF X|

o

import java.awt.datatransfer.*;

import java.io.IOException;

/**

s EHMHES
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*/

public class DragNDropCanvas extends Canvas {

/**
s SEE & A
*/

Transferable xfer = null;

Point pt = null; // E&0| Aot ?A
TransferablePainter painter = null;
// EE0| Lot AEHE

Component dropComponent = null;

/**
* HdX, =2 A EF g AlYetnt
*/

public DragNDropCanvas () {
/) E2 AH HH MY
DragSource ds = new DragSource() ;
ds.createDefaultDragGestureRecognizer (
this, // E20| ANZ}st= HEHE
DnDConstants.ACTION COPY OR MOVE, // E F% /%
new MyDragGestureListener() // E &t 2|A

)

// ol Z2aMoIME s ol gixlak
/) S iHel =2 gxel oMES MalsteiH 0| 2lAUE SSeict,

[

ds.addDragSourceMotionListener (new MyDragSourceMotionListener());

// EE At XM mEZE o47|o €2 ZHolct.



/) ME AH UES Hsts A

painter = new TransferablePainter (this);

/**
* WA 82 Fetot
*/
public void paint (Graphics g) {
if (xfer == null) {
return;

// e AHE SAtetct.

Graphics2D g2 = (Graphics2D) g.create();
try {
if (pt !'= null) {

g2.translate(pt.x, pt.y):;

painter.paintTransferable (g2, xfer);

} catch (UnsupportedFlavorException e) {
e.printStackTrace() ;
setTransferable (null, null);

} finally {

// SAtet JfE FR| 2|aAE of K|St

g2.dispose () ;

/**

* Ao HoiE 8E AHE HE

*/

void setTransferable (Transferable t, Point pt)
this.xfer = t;
this.pt = pt;

repaint () ;
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*/

Cursor getActionCursor (int action, boolean acceptable)

switch (action) {

case DnDConstants.ACTION COPY

if (acceptable) {
return DragSource.DefaultCopyDrop;

} else {
return DragSource.DefaultCopyNoDrop;

case DnDConstants.ACTION MOVE
case DnDConstants.ACTION COPY OR MOVE

if (acceptable) {
return DragSource.DefaultMoveDrop;

} else {
return DragSource.DefaultMoveNoDrop;

case DnDConstants.ACTION LINK

case DnDConstants.ACTION NONE

if (acceptable) {
return DragSource.DefaultLinkDrop;

} else {
return DragSource.DefaultLinkNoDrop;

return null;

/**

* LM B2 ALY = U



*/

String getActionString(int action)

switch (action) {

case DnDConstants.ACTION COPY

return "COPY";

case DnDConstants.ACTION MOVE

return "MOVE";

case DnDConstants.ACTION COPY OR MOVE

return "COPY OR MOVE";

case DnDConstants.ACTION LINK

return "LINK";

case DnDConstants.ACTION NONE

return "NONE";

return "UNKNOWN ACTION";

/**
* DragSourceMotionListener
* L ZelA . o] T2 =
*/

class MyDragSourceMotionListener implements DragSourceMotionListener

{ 1}

void dragMouseMoved (DragSourceDragEvent dsde)

public
}
}
3. =8 54 2y gayda =9 Fxto] ZAEW startDrag() HlA=E TE3
Hok AAl =2 o] Azt
272 Jlet
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/**
* DragGestureListener QIE{HO|A T3
*/
class MyDragGesturelistener implements DragGesturelistener {
public void dragGestureRecognized (DragGestureEvent dge) {
// E= AR}
if (xfer != null) {
dge.startDrag (getActionCursor (dge.getDragAction (),

true), xfer,
new MyDragSourceListener()):;

3!

7 & WAHE AS AAT A5 ddste =5 s4o] dEEHEA AFE
Am TRt B8 A4S AR ddete] o] ge AAME @I =50] 9
553 U dragDropEnd() MlAE7F S& &, o] HAEoA = =5 AE o
ol =5 28 ddste] =59 olF srto] AFoR gy, =5 HAXUETL
Ztale] obd Aol AW 2] HE AAE null & St E HEIERS] o]F

/**

* DragSourcelListener QE{HO[A T3
*/

class MyDragSourcelistener implements DragSourcelistener {
public void dragEnter (DragSourceDragEvent dsde) { }

public void dragOver (DragSourceDragEvent dsde) { }

public void dropActionChanged (DragSourceDragEvent dsde) {



[/ AEARF AEZE HAM FA
dsde.getDragSourceContext () .setCursor (
getActionCursor (dsde.getUserAction (),

isDropActionAllowed (dsde, dsde.getUserAction())));

public void dragExit (DragSourceEvent dse) { }

public void dragDropEnd (DragSourceDropEvent dsde) {

int action = dsde.getDropAction();

// E&O|l d335tal, O Mol o|s0[E &7
/) EE SH HdEHETJL ol HxHE Xpalo| ofH

// HIOIE & AfH etCt.

if (dsde.getDropSuccess ()

&& dsde.getDropAction() == DnDConstants.ACTION MOVE
&& (dropComponent == null
| | dropComponent != DragNDropCanvas.this)) {

setTransferable (null, null);

/**
* DragSourceDragEventOA] MM S 58 HCX|E ZHYTiCt.
*/
private boolean isDropActionAllowed(DragSourceDragEvent dsde, int
action) {
// ol S5 ERole AR HE (A2 ol XXX REF... M)
// ololX|et At Aol= SARt olsE2 2F 518

I

// “HHX= A
Transferable t = dsde.getDragSourceContext () .getTransferable();
if (t.isDataFlavorSupported(DataFlavor.javaFileListFlavor)) {
return action == DnDConstants.ACTION COPY;
} else if (t.isDataFlavorSupported(DataFlavor.stringFlavor)
|| t.isDataFlavorSupported(DataFlavor.imageFlavor)) {

return true;



} else {

return false;

5. EE A e =R U AAE Ages AdANE Agdc AdRl
=E U4 AAE AYse s b
/) EEY ta 7Y

try {
DropTarget dt
= new DropTarget (this, // EE2 X BEHE
DnDConstants.ACTION COPY OR MOVE,
new MyDropTargetListener());
// BAHS=Z2 S ESHX| 20otT DropTarget®
// MMEXOIAM HAEHETF XY EICEH,
setDropTarget (dt) ;

} catch (UnsupportedOperationException e) ({

e.printStackTrace();
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/**
* DropTargetListener QUE{HO[A T3
*/
class MyDropTargetListener implements DropTargetListener {
public void dragEnter (DropTargetDragEvent dtde) {
dropComponent = dtde.getDropTargetContext () .getComponent () ;

/) AN

—

2 dAlsto] 51 &

checkDropTargetDropAction (dtde) ;

public void dragOver (DropTargetDragEvent dtde) { }

public void dropActionChanged (DropTargetDragEvent dtde) {
// HEZ HAtsto] &

—

checkDropTargetDropAction (dtde) ;

public void dragExit (DropTargetEvent dte) {

rot

// dropComponent”Z} nullO|H E& Cfato] CtE2 HAEHEQZ SLoltct.
Component component = dte.getDropTargetContext () .getComponent () ;
if (dropComponent == component) {

dropComponent = null;

public void drop (DropTargetDropEvent dtde) {
// ol S5Y ZRole AR 8 (A2 ol XXX REF... M)
// ololX|et At Hol= SARt olsE2 25 58
// HHX = AT
if (dtde.isDataFlavorSupported(DataFlavor.javaFileListFlavor)) {
if (dtde.getDropAction() == DnDConstants.ACTION COPY) {
dtde.acceptDrop (DnDConstants.ACTION COPY) ;
} else {
dtde.rejectDrop() ;

return;



}
} else if (dtde.isDataFlavorSupported(DataFlavor.stringFlavor)
| | dtde.isDataFlavorSupported(DataFlavor.imageFlavor)) {
dtde.acceptDrop (dtde.getDropAction()) ;
} else {
dtde.rejectDrop() ;

return;

Graphics2D g2 = (Graphics2D) DragNDropCanvas.this.getGraphics();
try {
/) EMHEES| M& M= SEE LA RESIER
Transferable t = new CopyTransferable (dtde.getTransferable())
Point p = dtde.getLocation();
g2.translate(p.x, p.Vy);
painter.paintTransferable(g2, t); // & = U=X| HAER
dtde.dropComplete (true); // E& A=
setTransferable(t, p);
} catch (UnsupportedFlavorException e) {
e.printStackTrace () ;

dtde.dropComplete (false); // E& AT

} finally {
g2.dispose();
}
}
/x*
* DropTargetDragEventOA] HMEZ 58 HXE ZHTiCt.

*/

private void checkDropTargetDropAction (DropTargetDragEvent dtde) {
// ol S5 ZRols AR 8 (A2 ol XXX REF... M)
// olulx|et EXtAY AR E ZAlel 0|52 2F g
/] HHXE AT
if (dtde.isDataFlavorSupported(DataFlavor.javaFileListFlavor)) {

if (dtde.getDropAction() == DnDConstants.ACTION COPY) {



dtde.acceptDrag (DnDConstants.ACTION COPY) ;

return;

}
} else if (dtde.isDataFlavorSupported(DataFlavor.stringFlavor)

| | dtde.isDataFlavorSupported (DataFlavor.imageFlavor)) {
dtde.acceptDrag(dtde.getDropAction()) ;

return;

dtde.rejectDrag() ;

package yoonforh.dnd;

import java.awt.*;

import java.awt.event.*;

/**
s EHHES ofF TR
*/

public class DragNDropEx extends Frame {
public DragNDropEx (String title) {

super (title);

setLayout (new GridLayout(l, 2));

/) 7 oHel WHAE FESHP| floi siEME MZ 27 X|- gt
DragNDropCanvas cl = new DragNDropCanvas () ;
cl.setBackground(Color.yellow) ;

DragNDropCanvas c2 = new DragNDropCanvas () ;



c2.setBackground (Color.lightGray) ;
add(cl) ;
add(c2) ;

/) BES BB Al Z2OY ERSIES
addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent evt) {

dispose();

System.exit (0);

public static void main(String[] args) {

Frame f = new DragNDropEx ("drag and drop example");

f.setBounds (10, 10, 600, 400);

f.setVisible (true);

8. Hutdsto] dasfrat

javac yoonforh\dnd\*.java <% E>

java -cp . yoonforh.dnd.DragNDropEx <% E{>
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public void setDragEnabled(boolean b);

public boolean getDragEnabled();
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component.setTransferHandler (new TransferHandler () {
protected Transferable createTransferable (JComponent c) {
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component.addMouselListener (new MouseAdapter () {
public void mousePressed (MouseEvent e) {
JComponent c¢ = (JComponent) e.getSource ()
TransferHandler th = c.getTransferHandler();

th.exportAsDrag(c, e, TransferHandler.COPY);
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protected void exportDone (JComponent source,
Transferable data, int action) {
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package yoonforh.dnd;

import java.awt.*;
import java.awt.event.*;
import java.awt.dnd.*; // EHMHEEF

import java.awt.datatransfer.*; // SREESl ™

import javax.swing.*;

import java.io.IOException;

/**
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*/

public class SwingDNDPanel extends JPanel {

/**
s EBE ME A
*/

Transferable xfer = null;

TransferablePainter painter = null; // 8& 2
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I
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JComponent dropComponent = null; // E& & HEZUE

/**
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public SwingDNDPanel () {
/) HE A U8e Mk A

painter = new TransferablePainter (this);

/) ALH TS M2|7]E SFetct.
setTransferHandler (new MyTransferHandler()) ;
// E AIEE 27| flof oA 2|AHE ALERCE.
addMouselListener (new MouseAdapter () {

/**

* OpRATE S2|H B3 AFeZ

*/

public void mousePressed (MouseEvent e) {

\J

b=

r

// & HA T O] JA2H EMZ A[EFSIHX| 2b=Ct.
if (xfer == null) {

return;

]

// EO| AlRtE22 EF i HEHE
// null® Z7|stgtct,

dropComponent = null;

TransferHandler th = SwingDNDPanel.this.getTransferHandler () ;

th.exportAsDrag (SwingDNDPanel. this, e, TransferHandler.COPY) ;

public void paintComponent (Graphics g) {

super.paintComponent (g) ;

if (xfer == null) {

return;



// 1EHE A E SAHECt.
Graphics2D g2 = (Graphics2D) g.create();
try {
painter.paintTransferable (g2, xfer);
} catch (UnsupportedFlavorException e) {
e.printStackTrace();
setTransferable (null);
} finally {
// 2AFSE O™ Ax| 2| AAE SR SO},

g2.dispose () ;

/**

* ofdoll 2EoiE d& AAHE HE

*/

void setTransferable (Transferable t) {
this.xfer = t;

repaint () ;

2. A=" AF AYrIE WF 2d2s Fdste] =9 =S BF A9
A =y gEaE farsES oo =ste] P gt

/**

* JdE M| S

*/
class MyTransferHandler extends TransferHandler {

/**

« =
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—

ShECH.
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M

*/
protected Transferable createTransferable (JComponent c) {

/) VS AAd = wgel B ZEQl xfers AMEEiC.



return xfer;

/**
* X {stEs =3 S22 Foletch., 7o = SARE oSS X etCt.
*/

{

public int getSourceActions (JComponent c)

return DnDConstants.ACTION COPY OR MOVE;

/**

* EFO| g2 El =& A2letct.

*/
protected void exportDone (JComponent source,

Transferable data, int action) {

/) EE td AEHEI} nullo| AL =24 XDt
// Ct2H o2 HEZHER o|sE ZHoIRE
HE AA

// Ol AZHAECS £ X|2ct.
if (action == DnDConstants.ACTION MOVE
&& (dropComponent == null
!= source)) {

| | dropComponent

setTransferable (null) ;

public boolean canImport (JComponent comp, DataFlavor[] flavors) ({

for (int i = 0; i < flavors.length; i++) {
// e =&, o|o]X|, 2XIYE, octetFlavorZt &
if (flavors[i].equals(DataFlavor.javaFilelListFlavor)



|| flavors[i].equals (DataFlavor.stringFlavor)
|| flavors[i].equals (DataFlavor.imageFlavor)
|| flavors[i].equals (CopyTransferable.octetFlavor)) {

return true;

return false;

public boolean importData (JComponent comp, Transferable t) {

//

dropComponent = comp;

Graphics2D g2 (Graphics2D) SwingDNDPanel.this.getGraphics () ;
try {
/) EMHEES| ME MH= SEE LA RESIER

Transferable tcopy = new CopyTransferable(t);
painter.paintTransferable (g2, tcopy); // E& F JU=X| H2AET
DataFlavor[] fs = tcopy.getTransferDataFlavors();

setTransferable (tcopy) ;
if (tcopy.isDataFlavorSupported(DataFlavor.javaFileListFlavor))

/] A=

// A2 0|30| =of o] AMEEs AE 27| flsl
// AA7|dM = &4 falseE BREMSICE. T T
/) BAUHo 2= ool SARE == 500t &
return false;

}

return true;

} catch (UnsupportedFlavorException e) {



e.printStackTrace();
} finally {

g2.dispose();

return false;

package yoonforh.dnd;

import java.awt.*;
import java.awt.event.*;

import javax.swing.*;

/**
* A2 AEHEN M EHHEE o ZZ O
*/

public class SwingDNDEx extends JFrame {
public SwingDNDEx (String title) {

super (title);

SwingDNDPanel leftPanel = new SwingDNDPanel () ;
leftPanel.setBackground(Color.yellow) ;
SwingDNDPanel rightPanel = new SwingDNDPanel () ;

rightPanel.setBackground (Color.lightGray) ;

JSplitPane splitter = new JSplitPane (JSplitPane.HORIZONTAL SPLIT,
true, /* FEUMHE S20|l= Sl A &lH +/
leftPanel,

rightPanel) ;

o
Il

/) ABRE LIS TR JteH 252



splitter.setResizeWeight (0.5);

// JFramel| ZIHE HQSZE A

L 2l

o

ALE

Ml
S

setContentPane (splitter);

o o =
/) YES 2od B8

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

public static void main(String[] args) {

JFrame f = new SwingDNDEXx ("swing drag&drop example");

f.setBounds (10, 10, 600, 400);

f.setVisible (true);

5. A9Lste] APl AWT W A8 Y TransferablePainter =2l 2=9}
CopyTransferable S 2~ 5o E5F e~ F =2 Qlojof g

javac yoonforh\dnd\*.java <% E>

java -cp . yoonforh.dnd.SwingDNDEx <%E{>
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(1) public boolean addEdit(UndoableEdit anEdit); 28] A4 AR E F7}sct,

(2) public void undo(); &S F gt}

(3) public void redo(); A4 & 3},

(4) public boolean canUndo(); A& FHA 7Fs3t FEHIRIAE el

(5) public boolean canRedo(); A& & 7153 JEHIIAE delth

(6) public boolean canUndoOrRedo(); A3 F &7t 7FsstAL Al do] 738t true &
Elaciacia=s

(7) public void discardAlIEdits(); & =% A )

m
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<u}2}s}7] A2 —undofredo oA 213>
ZAE 1A F7HA7I FAEA 7] T4 dl$ undofredo 7S AZFEIEAR 1 &
71 F&e] tgk undo() 715 1 & FAA7I= 2] B3I, redo() 716 YAl 1 S FT7HA

715 o] "t v R 1 & AT Sl tslAE undo()9t redo()7t WO 7F

o] TAS A Y3} UndoableEdit Q1E]Ho]~E F&3}e] undo & redo & A Y3t= 7HH
MRS e H AL

LA AR AFFelsE PR 29 AXUES AHga
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A £=AE Hol= JLabel AEYES =7} 7F2A, undo, redo, 23 FHA AB AHA
5ol MG A1getE BE oA 9 JButton AEXUEER FA R

package yoonforh.undo;

import java.awt.*;
import java.awt.event.ActionEvent;
import javax.swing.*

import javax.swing.undo.*;

/**
* undo/redo O ZZ
*/

public class UndoEx extends JFrame ({
final Action increaseAction;
final Action decreaseAction;

final Action undoAction;



final Action redoAction;

final Action discardUndoAction;

JLabel numberLabel;

int number 0; // labelOl EAIE ==X}

UndoManager undoman = new UndoManager(); // undo/redo ZZ|A}

/**

* A A X

*/
public UndoEx (String title)

B x| SkCt.

=2
==

b

gol=2h o

{

super (title);

/] ZAE BEoiFE EolE

numberLabel = new

SwingConstants.CENTER) ;

numberLabel.setBorder (BorderFactory.createMatteBorder (5,
Color.orange)) ;

numberLabel.setOpaque (true) ;

numberLabel.setBackground (Color.yellow) ;

Font.BOLD, 70));

numberLabel.setFont (new Font ("SansSerif",

Ct.

o

/) BEAL 2 HES B

Box.createHorizontalBox () ;

Box buttonBox

buttonBox.add (Box.createHorizontalGlue());

buttonBox.add (new JButton (increaseAction));

buttonBox.add (new JButton (decreaseAction));

buttonBox.add (new JButton (undoAction));

buttonBox.add (new JButton (redoAction));

buttonBox.add (new JButton (discardUndoAction));

buttonBox.add (Box.createHorizontalGlue());

JLabel (String.valueOf (number),

5, 5, 5,



// HE &Ef =75t

updateActions () ;

// A2l B x|

getContentPane () .add (numberLabel, BorderLayout.CENTER) ;
getContentPane () .add (buttonBox, BorderLayout.SOUTH) ;

/) AES 2oH BR

setDefaultCloseOperation (EXIT ON CLOSE);

public static void main (String[]

{

args)

JFrame f = new UndoEx ("undo example program");

f.setBounds (10, 10, 500, 300);

f.setVisible (true);

}

2. 7t HEES] A4S Ao
AbstractAction S =E &3l Z2F HEES dHS Aot}
2 57F A4 increaseAction S HW Mol A= w exE | FTIAZ T
UndoManager 2] addEdit() WIAE=E T&8te] A3 FHA HARE S5sirh dibd o
2 A9 FA4 e A9y 29 met v e AAZE AEEARE o] 2=
o] A= S7F S a0 @i sAololA A A AEE VA den=
BT 543 AAE w580
agal i ggells 7 HEEY ZHE s WMAES SESIT
A A A Ao sdshA FEE
A FHAze A M, aEar Ad HA FE H7] A A folle ghdstH
UndoManager 2] undo(), redo() =-2 discardAllEdits() WMAEE &3 S 2 HE

So AHE A s,

{ // A2EHA =TS 25
/] BIF UM Heol
increaseAction = new AbstractAction ("++") {

{

public void actionPerformed (ActionEvent evt)

increaseNumber () ;



undoman.addEdit (new IncreaseNumberEdit()) ;

updateActions () ;

}i

EIESEE

M He
decreaseAction = new AbstractAction("--") {
public boolean isEnabled() {

return number > 0;

public void actionPerformed (ActionEvent evt) {
decreaseNumber () ;
undoman.addEdit (new DecreaseNumberEdit()) ;

updateActions () ;

~
~
>
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9|
undoAction = new AbstractAction ("Undo") ({
public boolean isEnabled() {

return undoman.canUndo () ;

public void actionPerformed (ActionEvent evt) {
undoman.undo () ;

updateActions () ;

redoAction = new AbstractAction ("Redo") {
public boolean isEnabled() {

return undoman.canRedo () ;



public void actionPerformed (ActionEvent evt) {
undoman.redo () ;
updateActions () ;
}
}i

/) AY FA HE ET| AM He
discardUndoAction = new AbstractAction ("Discard undo info") {
public boolean isEnabled() {

return undoman.canUndoOrRedo () ;

public void actionPerformed (ActionEvent evt) {
undoman.discardAllEdits() ;

updateActions () ;

Y+ AbstractUndoableEdit S5 &3 Y& Y22 FAI ST o
7)ol A redo()$t undo() WlA= F& Al B Z# A<l AbstractUndoableEdit 222~
A

/**

* 7ol ofigh Al Fa S OAfA

*/

02

HE S

HI

class IncreaseNumberEdit extends AbstractUndoableEdit {
public void redo () {

super.redo(); // hasBeenDone W& HEE trueZ PHELC}.

increaseNumber () ;



public void undo () {

super.undo(); // hasBeenDone W& EEE falseZ PHELC}.
decreaseNumber () ;
}
}
/**
« zbzoll ThEr el B2 2 KMAY MR 22

*/
class DecreaseNumberEdit extends AbstractUndoableEdit {
public void redo () {

super.redo(); // hasBeenDone W& HEE trueZ PHEC}.

decreaseNumber () ;

public void undo () {

super.undo(); // hasBeenDone W& EEE falseZ PHELC}.

increaseNumber () ;

4. WA MA=ES FET

/**

* 80|22 =AE ZIHAZICEH.
*/

void increaseNumber () {
number++;

numberLabel.setText (String.valueOf (number)) ;

/**

« glolge £AE Z2AlT

[

Ct.



*/
void decreaseNumber () {
number--;

numberLabel.setText (String.valueOf (number)) ;

/**

+x ZF OHA
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*/

void updateActions () {
// increase WM &4t enable AMEH
decreaseAction.setEnabled (decreaseAction.isEnabled()) ;
undoAction.setEnabled (undoAction.isEnabled()) ;
redoAction.setEnabled (redoAction.isEnabled());

discardUndoAction.setEnabled (discardUndoAction.isEnabled()) ;

5. Avdsto] AP

javac yoonforh\undo\UndoEx.java <¥ME{>

java -cp . yoonforh.undo.UndoEx <%E{>
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17.4. ZHA X2

17.4.1. KeyboardFocusManager ZziA 2t ZHA XN
o] o] AXUEE mAg edatsE 7dT o ¥ 719 ol wet 7 HEHEE o
H AR 3 RS AFsE AL T3 AR QQE o] 29 2
Aol AWT  %$- A2EloME 7|RER 3 EA WIE ¥
KeyboardFocusManager =& 29} XA~ 73] =A% A3l FocusTraversalPolicy =
3l EA~E A S
KeyboardFocusManager ©= XA XE & AXHUEY o] HEXWE=R FV|AY % LA~
ol 2R o)F & ofd% XL AZE o Bat B TAAE EANIE dams

F71ze dE AXIES A= HAEE Agets A=

(1) public static KeyboardFocusManager getCurrentKeyboardFocusManager(); & 412 7]H.=
EA L B AE v

(2) public static void setCurrentKeyboardFocusManager(KeyboardFocusManager newManager);
A 71R=E TAA AYAES AAZH

(3) public final void focusNextComponent(); A 2AX~E L7t HEUES g AXY

-

H



ER XAXE £33}

(4) public void focusNextComponent(Component aComponent); A4 H HXAES] t}-3 X
HER XAXE &3¢

(5) public final void focusPreviousComponent(); & ¥EAXLE A3 HEIHTES] ol d 3
EVER ¥AXE 35t

(6) public void focusPreviousComponent(Component aComponent); XA ¥ HEAE] o]z
AXVER IAXE £330

(7) public final void upFocusCycle(); A XAXE AFS AXTEE X3 LA A}
o|Fe] RE AFUER IAXE WA}

(8) public void upFocusCycle(Component aComponent); A4+ AXAEES ¥t LA~
Alo] o] RE AXUER ¥AAE WAZT

(9) public final void downFocusCycle(); @A EAXE A3 HEWEVL Alo]E FEY
A5 ol AXUEE AlolE FER o= 7|E AXUER IS WA

(10)public void downFocusCycle(Container aContainer); A3+t Z1gH|o]UY & Alo]E FE=R

e 7R AXVEZ ¥A~E WA

KeyboardFocusManager & A}-8-3}%] &l
FHT oot MAEES A8Y FE 9
Component =& 229] transferFocus(), transferFocusBackward(), transferFocusUpCycle() ™A=
Container = | 229] transferFocusDownCycle() WAE7} XAXRE £3|8ts HAZER, oE
E9] KeyboardFocusManager 2] focusNextComponent(Component ¢) MWAEE ¢ HEWUES]
transferFocus () MIAEE &3 213 Fdgt av& 7HIh

o] 2]o Component = 2]2=2] requestFocusInWindow()= 3 FAXHAE] EXAHAE QA3 =

H| A= o)t}

AWT A olYrl  Agsle= 7|82 ¥AX £F AAL javaawt I 7]A] 9
DefaultFocusTraversalPolicy ©]™ % ZHo]U7} Algsl= 7]E XA~ £3] A
javax.swing ¥ 7]%] 2] LayoutFocusTraversalPolicy ©] T}
DefaultFocusTraversalPolicy &= FAXWES] AlF Fx9F ZHoUd HEVEY}L 554
ZIRte 2 ¥ A~ 3] =AQE A3, LayoutFocusTraversalPolicy + #

g Ansted 7o) P A= AEUES PR @ 92 94 £3F ¥ 4s 4«
Sape g oR $A2 €8 eAF e

o]&fo] ~JollA] AFE3}= SortingFocusTraversalPolicy &= Z} HEXWES ofH ZS Hluslo

Al met AL =3 &A= A

1
fu)
H



17.4.2. ZHA ALE OfH|
ol7]oll A 2 A oAl d A Ao WES Ul JHe] sl wiAsta = 2 ) )
o sjde shte] sfdel w1 Eof 9}

Aol s (-5)

Hd 1(-4) Hd 2(-3)
(e ) (e[ |[es) [es)
(e ) [mee )] (1) [(vee]

Hd 3(-2) Hd 4(-1)
\tﬂgaj \wgm] \wglaj \wEIHJ
\"‘E”J \tﬂgleJ \”15‘5J \HiEIEJ

[28 5- oA HETE HjA]]

el A Aoy SEe 3 1 oA A 4 744E 3 gl Aeelveln of Tt
ZEME Aolo] EAZ Afo]Zo] Fyslo] Aelo|Uizt Ate]Z FEI} Hth,

d 7je] MES T Y NEEL 274 WE O] AF TFeE oA zgzﬁz Afol ]

¥ Aol2 PATHE ArlolUolul 7} Alole] FEJL L. o ¥ AolEe A
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ZF A olYE Alo]E FER THE7] 984 & setFocusCycleRoot(true) MAE=E ZF A oY
o &ty Hd

ada, LA #3 AA S kel dlAE vl SortingFocusTraversalPolicy © A}-8-3}7]
Aal 2 HELe -1 oA -5 74A ¢ %ka Hip o] AAg o HEES 0 oA 15 744
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x712 £33 AT A9 Aol 2, B9 Atelg Tol EAL NES #Rley] Hfd dAE
RhE o wat

QoA el MED A A Az T, B2 3 A 299 AR A
LayoutFocusTraversalPolicy o} el /B H] 1Lo]| ul = A 2L A} g5t

SortingFocusTraversalPolicy & A Y3l=5 3} th

FocusPanel X HUE= Tl 79 dido] A& AXHER ¥AXE 23 QA &S
ol gt A, EALE Gom Be AL AR TAD Adolh e, Aol
18 qlmé%<ﬁ2} =] ﬁ}

E, AESE G ZAL Aol FEZ Hid, AR EALE wowm Adely
NE2 EALE o BAES EAS H2US AgHh a9, EAL FAS W
0 EALE OEAVE NEN Buuat ¥ALE WA FEF oo XAL A

SortingFocusTraversalPolicy ©l AF8-2 &S #Hd} B Eo| AA37] 913 JComponent
= U 2=9] putClientProperty() IA=E o] &st3itt. o] HAEE AMRSH 29 HEUE

of 4o g& 7ok A AFshE = 3

package yoonforh.focus;

import java.awt.*;

import java.awt.event.*;

import java.util.x*;

import javax.swing.*;

/**

» ZA Al oA

*/

public class FocusEx extends JFrame

implements ActionListener, ItemListener, FocuslListener, Comparator

// HEHES| tha d|mol| AFEE Ztel 7|

final static String NUMBER KEY = "number";



final static Insets panelInsets = new Insets (10, 10, 10,
o| oF ofu
JPanel container;

JPanel[] panels;

/**
* CHA JHel mfdol AtEE HEHE
* ZHAES ol 52 Mo=Z Mo| HiR

*/

Il

class FocusPanel extends JPanel {
FocusPanel () {
setBackground (Color.yellow) ;

addFocusListener (FocusEx.this) ;

s U ofel2 ALE S0 Tiido] EHAS w
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des 2 5+ U

o
il

public Insets getlInsets() {

return panellnsets;

* HEX F oM el HES U JHe| mfdoll Lo Eol i x| EHCt.

*
*/
public FocusEx (String title) {

super (title);

container = new FocusPanel();
container.putClientProperty (NUMBER KEY, new Integer(-5));
container.setlLayout (new GridLayout (2, 2));

// ZAHolH mfdE ZEAHA AO|Z FEZ X[F

container.setFocusCycleRoot (true) ;

10);

// wg



// W@ HESS et

createComponents () ;

/) EYAL ZE HHES Bl X[ B,

Box buttonBox = Box.createHorizontalBox () ;
// BHtro HAEZHESS EZHAE HotM = oHEICEH,
buttonBox. setFocusable (false) ;
buttonBox.add (Box.createHorizontalGlue()) ;
JButton button = new JButton ("next");
button.setFocusable (false) ;
button.addActionListener (this);
buttonBox.add (button) ;

button = new JButton ("previous");
button.setFocusable (false) ;
button.addActionListener (this);
buttonBox.add (button) ;

button = new JButton ("up cycle");
button.setFocusable (false) ;
button.addActionListener (this) ;
buttonBox.add (button) ;

button = new JButton ("down cycle");
button.setFocusable (false) ;
button.addActionListener (this);

buttonBox.add (button) ;

/) BHA 23| Mg Mt FEuta
JComboBox combo = new JComboBox (

new Object[] { "layout order", "sorting order" });
combo. setFocusable (false) ;
combo.addItemListener (this);
buttonBox.add (combo) ;

buttonBox.add (Box.createHorizontalGlue());

// Al vl x|
getContentPane () .add (container, BorderLayout.CENTER) ;

getContentPane () .add (buttonBox, BorderLayout.SOUTH) ;



o o =
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setDefaultCloseOperation (EXIT ON CLOSE);

addFocusListener (new FocusAdapter () {
public void focusGained (FocusEvent evt) {
/) DERIE ZHAE oW it Ooid AHOIHE ZHAE Ol LA TICL.

_ — o o

container.requestFocusInWindow () ;

public static void main(String[] args) {
JFrame f = new FocusEx ("focus example program");
f.setBounds (10, 10, 500, 300);

f.setVisible (true);

2 EAZ @3] Fold A MES Aol 52
z 8

b a2 EA 2 Ale]F FER AAs, ¢3lof AL ghg A ent

ZF MELE 00llA 15 Abole] W Ao R AR HE s 7RSSl
/**

D oX JHel HES Ul JHel midol Ul JH4 efx|Fct

* 2t Eo|l= 00llM 157kX|e] ARgLO| 2 X|HE T,
*/
void createComponents () {

JButton[] buttons = new JButton[1l6];

for (int i = 0; i < buttons.length; i++) {

M

int value = getRandomValue(); // MZ CI2 thgte XM

buttons[i] = new JButton (String.valueOf (value));
buttons[i] .putClientProperty (NUMBER KEY, new Integer (value));
buttons[i].setBackground (Color.yellow) ;

buttons[i].addFocusListener (this);



panels = new JPanel[4];
for (int i = 0; i < panels.length; i++) {
panels[i] = new FocusPanel ();
panels[i] .putClientProperty (NUMBER KEY, new Integer(-(i + 1)));
panels[i] .setlLayout (new GridLayout (2, 2));
panels[i] . setFocusCycleRoot (true) ;
for (int J = 0; J < 4; j++) {
panels[i] .add (buttons[i * 4 + J]);

}
for (int i = 0; i < 4; i++) |

container.add (panels[i]);

private BitSet bitset = new BitSet(5); // OlO| X|HE Zt=S 7| EHCt.
private Random random = new Random(); // ‘b5 27|
/**
* 00lM 15 Atofo] g2 ESHH St X|Fetrt.
*/
private int getRandomValue () {
int value = -1;

while (true) {
value = (int) (random.nextFloat () * 16);
if (!bitset.get (value)) {
bitset.set (value);

break;

return value;
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/** H{E2| MM O|HE X2| */
public void actionPerformed (ActionEvent evt) {

String cmd = evt.getActionCommand() ;

KeyboardFocusManager focusman
= KeyboardFocusManager.getCurrentKeyboardFocusManager () ;
if (cmd.equals ("next")) {
focusman. focusNextComponent () ;
} else if (cmd.equals ("previous")) {
focusman. focusPreviousComponent () ;
} else if (cmd.equals ("up cycle")) {
focusman.upFocusCycle() ;
} else if (cmd.equals ("down cycle")) {

focusman.downFocusCycle() ;

4. WEI dde] AL oMES Aty LAXE IdAY & W AZo] vy
=

s},

/**

» LB A2 HED el HHS MR i),
*/

public void focusGained (FocusEvent e) {
JComponent jc = (JComponent) e.getSource();
jc.setBackground (Color.red) ;

}

/**

» ZHAE S HED zdel vZS MR st
*/

public void focusLost (FocusEvent e) {



JComponent jc = (JComponent) e.getSource();

jc.setBackground (Color.yellow) ;

5. FREFR ofolq] o|HEE Asto] AL &3] AHS WA

* Al XM zHo| HId=Ch,
*/
void changeFocusTraversalPolicy (FocusTraversalPolicy policy) {
for (int i = 0; i < panels.length; i++) {
panels[i] . setFocusTraversalPolicy (policy) ;

}

container.setFocusTraversalPolicy (policy) ;

// ol Y2 ZAHA A

container.requestFocusInWindow () ;

/**
*
*/

public void itemStateChanged (ItemEvent evt) {

if]

HulA O[HIE R Z|

if (evt.getStateChange () == ItemEvent.SELECTED) {
KeyboardFocusManager focusman
= KeyboardFocusManager .getCurrentKeyboardFocusManager () ;

String value = (String) evt.getItem();

if (value.equals ("layout order")) {
LayoutFocusTraversalPolicy policy
= (LayoutFocusTraversalPolicy)
focusman.getDefaultFocusTraversalPolicy() ;
changeFocusTraversalPolicy (policy);

} else if (value.equals("sorting order")) {



SortingFocusTraversalPolicy policy

= new SortingFocusTraversalPolicy (this) ;

// EFHL AOIZ FEOM At52=2 CF2 AOI2E =3[5ts

policy.setImplicitDownCycleTraversal (false) ;

changeFocusTraversalPolicy (policy);
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* Comparable QIE{HO[A & HAE
21
*/
public int compare (Object ol, Object 02) {

* 2t gComponentOll =0 U= At gt H|wstct,

int vl = ((Integer)
ol) .getClientProperty (NUMBER KEY)) .intValue();
int v2 = ((Integer)

02) .getClientProperty (NUMBER KEY)) .intValue();

return (vl - v2);

6. AuLste] APl w A}
javac yoonforh\focus\FocusEx.java <Y E{>

java -cp . yoonforh.focus.FocusEx <E{>
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