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JMF
JMF
IMF
JMF

/ .

Player player;

URL mediaURL = new URL('file:/c:/dear.mpg");

MedialLocator mrl = null;

V/4

if ((mrl = new MedialLocator(mediaURL)) == null){

}
/

else{

DataSource src = null;

try{

src = Manager.createDataSource(mrl);

player

// player

= Manager.createPlayer(src);

realize Realized

player.realize();

while(!(processor.getState() == Processor.Realized)){
// Realized

/ 2
player.setRate(2.0);

// player prefetch Prefetched
player.prefetch();

while(!(processor.getState() == Processor.Prefetch)){

// Prefetch

// TimBase
player.syncStart();
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}catch(IOException e){
}catch(javax.media.NoDataSourceException e){
}catch(NoPlayerException e){

}

JMF

Video camera\
(Capture Device)

Video tape
(Data Source)

Output Devices

(Destination)
2 JMF
IMF RTP IMF 90%
[ 2] . IMF
(MediaSource) (Player) , Play
, Stop
. JMF
(I
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Clock, Duration, TimeBase
IJMF TimeBase Clock .
Clock (MediaTime) , TimeBase (Time-Base Time)
, Clock TimeBase ( ,
Media Stream ) . JMF
Time ,
IMF
L] cndd of medin
I + = ] media time
+ + — =~ time-base time
start stop start stop
4 Time-Base Time Media Time
Clock ,
[ 4]
TimeBase
(getNanoSecond(), getTime()) ,
. Time-base
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Prefetching

Started

1 : MediaPlayer

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;
import javax.media.*;

import javax.media.protocol.*;
import java.net.*;

import java.io.*;

public class MediaPlayer extends JFrame implements ControllerListener, ActionListener{

public static final String OPEN_MENU_ACTION_COMMAND = "Open";
public static final String EXIT_MENU_ACTION_COMMAND = "Exit";
public static final String RATE_1_ACTION_COMMAND ="1 "
public static final String RATE_2_ACTION_COMMAND ="2 "

public JFileChooser fileDlg = new JFileChooser();

/

Player player = null;

/4 URL
String mediaURLString = null;
float playRate = (float)1.0;

//
Component visualComponent = null;
/4 « . )

Component controlComponent = null;

// visualComponent
JFrame displayFrame;

public MediaPlayer (){
super("Media Player");
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// Swing
// LightWeight Renderer
Manager.setHint(Manager.LIGHTWEIGHT_RENDERER, new Boolean(true));
initComponent();
this.pack();
this.show();

}

public void initComponent(){
JMenuBar mainMenuBar = new JMenuBar();
JMenu fileMenu = new JMenu('File");

fileMenu.add(makeMenultem(OPEN_MENU_ACTION_COMMAND));
fileMenu.addSeparator();
fileMenu.add(makeMenultem(EXIT_MENU_ACTION_COMMAND));
mainMenuBar.add(fileMenu);

JMenu rateMenu = new JMenu("Rate");

rateMenu.add(makeMenultem(RATE_1_ACTION_COMMAND));
rateMenu.add(makeMenultem(RATE_2_ACTION_COMMAND));
mainMenuBar.add(rateMenu);

this.setJMenuBar(mainMenuBar);

addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
exit();

K

/
private JMenultem makeMenultem(String commandString) {
JMenultem item = new JMenultem(commandString);
item.addActionListener(this);
return item;

V71111114
// ActionListener
/
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public void actionPerformed(ActionEvent e){
String actionCommand = e.getActionCommand();
if  (actionCommand.equals(OPEN_MENU_ACTION_COMMAND)) {
openMediaFile();
lelse if(actionCommand.equals(EXIT_MENU_ACTION_COMMAND)) {
exit();
lelse if(actionCommand.equals(RATE_1_ACTION_COMMAND)) {
setPlayRate(1);
}else if(actionCommand.equals(RATE_2_ACTION_COMMAND)) {
setPlayRate(2);
}
}
V/4
private void openMediaFile(){
if(fileDlg.showOpenDialog(this) == JFileChooser. APPROVE_OPTION){
try{
startMedia(fileDlg.getSelectedFile().toURL());
}catch(Exception e){
}
}
}
/
private void exit(){
System.exit(-1);
}
V/4
private void setPlayRate(float rate){
this.playRate = rate;
if(player = null){
if(!(player.getState() == Controller.Unrealized ||
player.getState() == Controller.Realizing))
player.setRate(playRate);
}
}
/711
//
private void startMedia(URL mediaURL){
if(player !'= null){
player.stop();
<16/35>
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player.deallocate();
player.close();

player = null;
}
try {
// (mediaURL) Player
try {

player = Manager.createPlayer(getDataSource(mediaURL));
} catch (NoPlayerException e) {

fatal(" ");

}

// Add ourselves as a listener for a player's events
System.out.printin(" );

player.addControllerListener(this);
player.start();
} catch (MalformedURLEXxception €) {
fatal("Invalid media file URL!");
} catch (IOException e) {
}
}

V1111111111111 T
// ControllerListener

public synchronized void controllerUpdate(ControllerEvent e) {
System.out.printin(" ");
if (player == null)
return;
if (e instanceof RealizeCompleteEvent) {
System.out.printin("RealizeCompleteEvet - M);
float real = player.setRate(playRate);

JPanel pane = new JPanel();
pane.setLayout(new BorderLayout());
if (( controlComponent =
player.getControlPanelComponent()) !'= null) {
pane.add(controlComponent, BorderLayout.SOUTH);
}
if (( visualComponent =
player.getVisualComponent())!= null) {
pane.add(visualComponent, BorderLayout.CENTER);
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if (controlComponent != null) {
controlComponent.invalidate();
}
if(displayFrame == null)
displayFrame = new JFrame();

displayFrame.setTitle(mediaURLString);
displayFrame.setContentPane(pane);
displayFrame.doLayout();
displayFrame.pack();
displayFrame.show();

} else if (e instanceof EndOfMediaEvent) {
System.out.printin("EndOfMediaEvent.");
player.setMediaTime(new Time(0));
player.start();

} else if (e instanceof CachingControlEvent) {
System.out.printin("CachingControlEvent");
player.setMediaTime(new Time(0));
player.start();

} else if (e instanceof ControllerErrorEvent) {
System.out.printin("ControllerErrorEvent");
player = null;
fatal(((ControllerErrorEvent)e).getMessage());

} else if (e instanceof ControllerClosedEvent) {
System.out.printin("ControllerClosedEvent");

}
private DataSource getDataSource(URL mediaURL){

mediaURLString = mediaURL.toString();
Medial.ocator mrl = null;

if ((mrl = new MediaLocator(mediaURL)) == null){
fatal(" ");
return null;

lelse{
DataSource src = null;

try{
src= Manager.createDataSource(mrl);

}catch(IOException e){

JSTORM
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}catch(javax.media.NoDataSourceException e){

}

return src;

void fatal (String s) {
System.err.printin("FATAL ERROR: " + s);

throw new Error(s);

public static void main(String args[]){
new MediaPlayer();

}
}
‘ ‘ . 200 ,
( )
1 1 (
) il

DataSource

DataSource . DataSource

Medial ocator , Medial ocator

MediaLocators URL . Medial ocator
URL . URL URL StreesmHandler
Medial ocator

MediaLocator mrl = new MediaLocator(mediaURL);
DataSource mediaSource = new DataSource(mrl);

JSTORM <19/35>



JMF Issued by: < >
Revision: <1.0> <2000/8/23>

Player

Player Manager

static Player Manager.createPlayer(java.net.URL sourceURL)
static Player Manager.createPlayer(MedialLocator sourcelLocator)

static Player Manager.createPlayer(DataSource source)

URL MediLocator
Player
.JMF

Player Unredlized . Player
Started . , Player.start()

, realize(), prefetch()

Controller
ControllerEvent ( [ 6] ). Player.start()
, ControllerEvent ControllerListener  Player
ControllerListener(ControllerUpdate
)
instanceof

if (e instanceof RealizeCompleteEvent) {
} else if (e instanceof PrefetchCompleteEvent){

} else if (e instanceof ControllerClosedEvent) {

Realized Player

GUI )
Started
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Method

Unrealized Realized Prefetched Started

Player

Player

Player Player

addController NRE CSE
deallocate CSE
getControlPanelComponent NRE
getGainControl NRE
getStartedLatency NRE
getTimeBase NRE
getVisualComponent NRE
mapToTimeBase CSE CSE CSE
removeController NRE CSE
setMediaTime NRE
setRate NRE
setStopTime NRE StopTimeSetError
setTimeBase NRE CSE
syncStart NRE NPE CSE

< 2> Player

NRE - NotRealizedError

NPE - NotPrefetchedError
CSE - ClockStartedError

Unrealized Configuring Configured Realized

Method Processor Processor Processor Processor
getControls
getDataOutput NRE NRE NRE
getContentDescriptor NCE NCE
getSupportedContentDescriptors
getTrackControls NCE NCE FCE
realize
setContentDescriptor NCE NCE FCE
< 3>Processor

NRE — NotRealizedE

rror

NCE - NotConfiguredError

FCE - FormatChangeException
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[ 3 Processor
Processor Player N 3]
Player , Processor
| 5 Processor Player
DataSource  Output . Processor
( DataSource) ,
Processor
Processor
#= ProcessorModel Processor
#e TrackControl  setFormat format
&5 Processor  setOutputContentDescriptor Multiplex
&5es TrackControl  SetCodecChain Processor Effect
Codec Plug-in
&5 TrackControl  setRender Processor Render
Processor
Effect
JMF plug-in
JMF 5 Plug-in
JMF
(Plug In) PluglnManager addPluglin
, Player Processor
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#& Multiplexer - Demultiplexing
eses Effect - . Codec
. (TrackControl )
e Codec -
Buffer
Buffer . (TrackControl )
&& Renderer -
TrackControl
. Processor.getTrackControl
Effect Codec
TrackControl
TrackControl FormatControl , FormatControl
setFormat() .
DataSource
, ProcessorM odel . ProcessorM odel
Processor . ProcessorModel
Manager.createReal i zedProcessor() Processor
. Redlized Processor ,
Redlized ProcessorModel
Processor
Data &
DataSink
RTP
DataSink JMF
, ?
Manager Manager DataSink
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, Manager
2 :MP3
. mpg
,mp3
» Mpg mp3
Pr ocessor
Processor Player Medial ocator
Manager createProcessor .
URL

, URL Medial ocator . Manager
createProcessor(Medial ocator ml) Processor

// URL Player

processor = Manager.createProcessor(mrl);

StateHelper
IJMF , Controller  Player,
Processor State . Processor
[ 2]
Configure
Processor Unredlized
A 6] configure

redize prefetch )

StateHel per

if (!sh.configure(10000))X
System.exit(-1);
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StateHel per

processor.configure();
/I configure

while(! (processor.getState() == Processor.Configured)){}

&
mpg (Configured )
Processor TrackControl
getTrackControls TrackControl

TrackControl[] trackControls = processor.getTrackControls();
TrackControl
Mpeg
setEnable
lelse if(trackControls[i].getFormat() instanceof VideoFormat){
trackControls]i].setEnabled(false);

mp3

trackControls[audioTrackindex].setFormat
(new AudioFormat(AudioFormat.MPEGLAYER3));

(Multiplex )

processor.setContentDescriptor
(new FileTypeDescriptor(FileTypeDescriptor. MPEG_AUDIO));

Processor
Processor mp3

DataSink . Manager

sink = Manager.createDataSink(processor.getDataOutput(), dest);
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sink.open();

sink.start();
Processor

sh.playToEndOfMedia((int)(processor.getDuration().getSeconds()) * 1000);

sh.close();
sink.close();

, Processor
mp3 . , DataSink  Processor
DataSink
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L 2]
testConvert
import javax.media.*;
import java.net.*;
import java.io.*;
import javax.media.control.*;
import javax.media.format.*;
import javax.media.protocol.*;

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

if(args.length < 2 }{
System.out.printin("Usage: java testConvert <URL> <Destination>");
System.out.printin("ex) java testConvert file:/c:/music/love.mpg love.mp3");
System.exit(-1);

URL mediaURL = null;
URL destURL = null;
try{
mediaURL = new URL(args[0]);
destURL = new URL(mediaURL.getProtocol(), mediaURL.getHost(), args[1]);

Jcatch(MalformedURLException e){
e.printStackTrace();

}

Processor processor;

StateHelper sh = null;

try {
MedialLocator mrl = null;
if ((mrl = new MedialLocator(mediaURL)) == null){

return;

// URL Player
processor = Manager.createProcessor(mrl);
sh = new StateHelper(processor);
if (!sh.configure(10000)){
System.exit(-1);
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TrackControl[] trackControls = processor.getTrackControls();
int audioTrackindex = O;
for(int i=0; i<trackControls.length; i++){
if(trackControlsl[i].getFormat() instanceof AudioFormat){
audioTrackindex = i;
lelse if(trackControlsl[i].getFormat() instanceof VideoFormat){
trackControls[i].setEnabled(false);

trackControls[audioTrackindex].setEnabled(true);

trackControls[audioTrackindex].setFormat(new
AudioFormat(AudioFormat. MPEGLAYER3));

processor.setContentDescriptor(new
FileTypeDescriptor(FileTypeDescriptor. MPEG_AUDIO));

if (Ish.realize(10000)){

System.exit(-1);

}

DataSink sink = null;

MedialLocator dest = new MedialLocator(destURL);

try{
sink = Manager.createDataSink(processor.getDataOutput(), dest);
sink.open();

sink.start();
}catch(Exception e){
e.printStackTrace();
}
/
sh.playToEndOfMedia((int)(processor.getDuration().getSeconds()) * 1000);
sh.close();
sink.close();
System.exit(-1);

} catch (NoProcessorException e){
} catch (MalformedURLException €) {
} catch (IOException e) {

}
}
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StateHelper

import javax.media.*;

public class StateHelper implements javax.media.ControllerListener {
Player player = null;
boolean configured = false;
boolean realized = false;
boolean prefetched = false;
boolean eom = false;
boolean failed = false;
boolean closed = false;

public StateHelper(Player p) {

player = p;
p.addControllerListener(this);

public boolean configure(int timeOutMillis) {
long startTime = System.currentTimeMillis();

synchronized (this) {

if (player instanceof Processor)
((Processor)player).configure();
else
return false;

while (configured && !failed) {
try {
wait(timeOutMillis);
} catch (InterruptedException ie) {

}

if (System.currentTimeMillis() - startTime > timeOutMillis)
break;
}

}

return configured;

public boolean realize(int timeOutMillis) {
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long startTime = System.currentTimeMillis();

synchronized (this) {
player.realize();

while (Irealized && 'failed) {

try {
wait(timeOutMillis);

} catch (InterruptedException ie) {
}

if (System.currentTimeMillis() - startTime > timeOutMillis)

break;

}

return realized;

public boolean prefetch(int timeOutMillis) {
long startTime = System.currentTimeMillis();
synchronized (this) {
player.prefetch();

while (!prefetched && !failed) {
try {
wait(timeOutMillis);
} catch (InterruptedException ie) {

}

if (System.currentTimeMillis() - startTime > timeOutMillis)
break;

}
return prefetched && !failed;

public boolean playToEndOfMedia(int timeOutMillis) {
long startTime = System.currentTimeMillis();
eom = false;

synchronized (this) {
player.start();
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while (leom && !failed) {
try {
wait(timeOutMillis);
} catch (InterruptedException ie) {
}
if (System.currentTimeMillis() - startTime > timeOutMillis)
break;

}

return eom && !failed;

public void close() {
synchronized (this) {
player.close();

while (Iclosed) {
try {
wait(100);
} catch (InterruptedException ie) {
}

}

player.removeControllerListener(this);

public synchronized void controllerUpdate(ControllerEvent ce) {

if (ce instanceof RealizeCompleteEvent) {
realized = true;

} else if (ce instanceof ConfigureCompleteEvent) {
configured = true;

} else if (ce instanceof PrefetchCompleteEvent) {
prefetched = true;

} else if (ce instanceof EndOfMediaEvent) {
eom = true;

} else if (ce instanceof ControllerErrorEvent) {
failed = true;

} else if (ce instanceof ControllerClosedEvent) {
closed = true;

} else{
return;
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}
notifyAll();
}
JMF
SUN
(‘'Know How') ('Know Where') ,
JMF 'Know Where'
JMF Capture RTP
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JMF JDK
JMF2.0 , JMStudio
JMStudio (File —=> Capture)
, '‘Couldn't initalize the Capture Device* . JMF2.0 Early
Access ,

1. Did you un-install all previous versions of JMF on your machine?
( JMF un-install ?)

2. Are your running the all-java version of JMF? it does not support audio capture.
(allHava version JMF (audio)capture J)

3. Are you using JMF with JDK 1.3 beta? JMF audio(via JavaSound) is not compatible with

JDK 1.3 beta
(JDK 1.3 JMF ? JMF(JavaSound ) JDK J)
JDK1.3 beta 3
JDK1.3 beta un-install JDK 1.2.2
JMStudio , . JDK
1.1.8 ,
JMF  Capture JDK1.3 beta JAVA 2
1.0 JDK
(Garbage Collector)
C+ Dangling
Reference( )

Dangling Reference
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. (Garbage Collection)
, Background
Dangling Reference
System
System.gc();
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