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ABSTRACT
This thesis propose about transmitting video information across an IP network over a Local Area
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2.9.1.1 ANEVYRIAD ( Media Stream )

w - @ A4 g Ak ‘o A ) a saa v 4 oy
ANHUSNAAYVDITDVBYANUUBYNULIATIAD NITTIUATNITAUATISHNNLIAUVTNUNYIVDI

T
v
Y

4y v Ao o o & Ay rd
TﬁUlﬁllﬂu%']ﬂfnﬁVlﬁa%aﬂﬁl@yjaﬂ%]ﬂﬂnﬁ’] V]ﬂu?jﬂ‘ﬂf]ﬁﬂ’]iﬁﬂllazﬂ'ﬁll'ﬁﬂﬂﬂ@ﬂua lu@@ﬂ')ﬂlﬁﬁ]ﬂﬁu

¥
a o a

A A (Y 2 o o ' & Y I = Aady
donvuegiunaiduinGendt mevesdo dugndslumenaanndessurazduiumsaelu
! = 4 gy A o Yy o . & @ o w 1Y ¥ 4 '
Frumimwizinizee e v ldnanveusuld ondrediuru iiemishidududmindoyaie i
1 ¥y o = Y ' v o 9 9y ' @
aunsadeldisufosanesnszimsnganazdnlumsiau lunndududideya limwisasuuas
o a yd A o = v Ay = 4 o o
autums 15 ufivanemiewsziimsdrumiodoyasivsz g lumsnnoiuiezSneianuss
lumsuansna
& a 9 a s & ' g acd A o )
mevesdeo1ninnnaluldaludalasW wiowwlagriuiiaisn nseduuinnndes
A v @ ] o 1 @ v A 4 1 <
w50 lulns Ty mwvesdoyatnazuiesniunatvresdyyiuvesdoyansesondl unsn
@ " ] J 2 Y o a < ad A
pndledury Td q nilse1sezlszney lldeuninveteedlenazuninveiale muvesde
Y =1 I~ & o "o Aa I Ed A I~ St A =1 a
aunsatsznoulddrouns nnare qunin Fusendlaamand 3o aomwaNFURoTATY A
o a g J g ad < ' [ g d =
faamand iunszuaudims lunstenuns nuaas duaInABMNANT IR TR 1
I~1 a = 1 1 a =
Uszianvoauninozgnizylauriinue sWoyanussey 191 006 18 13 3910 JUIUVUD
< v 9 o @ 4 vy
uns nazlinanineh Jeyadmsuunsngnilsenouludaves s
3 = {2 = 1= T |
movesdoansniimsszylaonaaz Tas Tanean 1o Tums @1aiu sndasd1usu go
v A AN s = S v
woa (URL) goleaolsgnldienssoydaidseslndaneguussuyiesiunienlnasenll a1
[} P J LY a o '
TWdoglueaiwiuansngnidinelag TaTys Tanea ( FILE protocol ) lumenduiuduiaiuey
g
Tuniiaes 1195 (Web server) Iaaunsagniditalavieaiiiiit TusTanea (HTTP protocol ) uagd
a ¢ . Yo o ] § A& 1 Y
@oTaninog ( media locator ) 19 1u5uszydaidemovesdoiogomea liaunsaldld awuea

1 1 LY 1

& 3/ d?l Tt 1Y o/ ]
Foanunsouangu 1@ lasdnegnuideyaiugndiadials
= vy a v v s o o ' ' s
e & (Pull)  psddoyagnisudunazarugulasiwesladioudsnaediusu laies
o o
iind nsumes T1lsTanon ( Hypertext Transfer Protocol) iz Id&iiu waldsInnoa
( Pull protocol )
@ v 3 s A g L Y @ [}
e wdn (Push) : HevouesiIes SuAudoyauazaIugums lvavesdoya undiedi
' ) < J s .
1y SvalninsuadesaTis Tanea 8157 ( Real-time Transport Protocol : RTP ) 1fluwy
115 Tanea ( Push protocol ) Iidmsumodondruadeiy oad lotiRuualds Innea ( SGI
MediaBase protocol ) Huna11s lanoalddmsuniudeen1svesdale (video-on-demand )

(VOD)



30
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// First find a capture device that will capture linear audio
// data at 8bit 8Khz

AudioFormat format= new AudioFormat(AudioFormat.LINEAR, 8000, 8, 1);
Vector devices= CaptureDeviceManager.getDevicelList( format);
CaptureDevicelnfo di= null;

if (devices.size() > 0) {
di = (CaptureDevicelnfo) devices.elementAt( 0);
by

else {
// exit if we could not find the relevant capturedevice.
System.exit(-1);

¥

// Create a processor for this capturedevice & exit if we
// cannot create it

try {
Processor p .= Manager.createProcessor(diigetLocator());




} catch (I0Exception e) {
System.exit(-1);

} catch (NoProcessorException e) {
System.exit(-1);

// configure the processor
processor.configure();
// block until it has been configured

processor.setContentDescriptor(
new ContentDescriptor( ContentDescriptor.RAW));

TrackControl track[] = processor.getTrackControls();
boolean encodingOk = false;

// Go through the tracks and try to program one of them to
// output gsm data.

for (inti = 0; i < track.length; i++){
if (lencodingOk && track[i] instanceof FormatControl) {

if (((FormatControl)track[i]).
setFormat( new AudioFormat(AudioFormat.GSM_RTP,

8000,
8
1)) == null) {
track[i].setEnabled(false);
b
else {
encodingOk = true;
by
}else{

// we could not set this track to gsm, so disable it
track[i].setEnabled(false);

}
}

// At this point, we have determined where we can send out
// gsm data or not.
// realize the processor
if (encodingOk) {
processor.realize();
// block until realized.
// get the output datasource of the processor and exit
// if we fail
DataSource ds = null;

try {
ds = processor.getDataOutput();

} catch (NotRealizedError e) {
System.exit(-1);
¥
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// datasink our RTP datasimnk will multicast the audio
try {

String url= "rtp://224.144.251.104:49150/audio/1";
Medialocator m = new MedialLocator(url);

DataSink d = Manager.createDataSink(ds, m);

d.open();
d.start();

} catch (Exception e) {
System.exit(-1);

s

}
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// First, we'll need a DataSource that captures live audio:
AudioFormat format = new AudioFormat(AudioFormat.ULAW, 8000, 8, 1);
Vector devices= CaptureDeviceManager.getDevicelist( format);
CaptureDevicelnfo di= null;

if (devices.size() > 0) {
di = (CaptureDeviceInfo) devices.elementAt( 0);
¥

Else {
/] exit if we could not find the relevant capture device.
System.exit(-1);
¥
// Create a processor for this capture device & exit if we
// cannot create it
try {
Processor p = Manager.createProcessor(di.getLocator());
} catch (IOException €) {
System.exit(-1);
} catch (NoProcessorException e) {
System.exit(-1);
b

// at this point, we have succesfully created the processor.
// Realize it and block until it is configured.

processor.configure();
// block until it has been configured

processor.setContentDescriptor(
new ContentDescriptor( ContentDescriptor.RAW));

TrackControl track[] = processor.getTrackControls();

boolean encodingOk- = false;




/] Go through the tracks and try to program one of them to
// output ULAW_RTP data.
for (inti = 0; i < track.length; i++) {

if (‘encodingOk && track(i] instanceof FormatControl) {

if (((FormatControl)track[i]).
setFormat( new AudioFormat(AudioFormat.ULAW_RTP, 8000, 8, 1))==

track[i].setEnabled(false);
b
else {

encodingOk = true;
b

}

else {
// we could not set this track to gsm, so disable it
track[i].setEnabled(false);
b
b

// Realize it and block until it is realized.
processor.realize();

// block until realized.
// get the output datasource of the processor and exit
// if we fail

DataSource ds = null;

try {
ds = processor.getDataQutput();
} catch (NotRealizedError e){
System.exit(-1);

// Create a SessionManager and hand over the
// datasource for SendStream creation.

SessionManager rtpsm = new com.sun.media.rtp.RTPSessionMgr();

// The session manager then needs to be initialized and started:
// rtpsm.initSession(...);
// rtpsm.startSession(...);

try {
rtpsm.createSendStream(ds, 0);

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

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

}
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- // First find a capture device that will capture linear audio
// data at 8bit 8Khz

AudioFormat format= new AudioFormat(AudioFormat.LINEAR, 8000, 8, 1);

Vector devices= CaptureDeviceManager.getDeviceList( format);
CaptureDevicelnfo di= null;

if (devices.size() > 0) {
di = (CaptureDeviceInfo) devices.elementAt( 0);
¥

else {
// exit if we could not find the relevant capturedevice.
System.exit(-1);

b

// Now create a processor for this capturedevice & exit if we
// cannot create it
try {

Processor p = Manager.createProcessor(di.getLocator());
} catch (IOException e) {

System.exit(-1);
} catch (NoProcessorException e) {

System.exit(-1);

/[ configure the processor
processor.configure();
// block until it has been configured

processor.setContentDescriptor(
new ContentDescriptor( ContentDescriptor.RAW));

TrackControl track[] = processor.getTrackControls();
boolean encodingOk = false;

// Go through the tracks and try to program one of them to
// output gsm data.

for (inti = 0; i < track.length; i++) {
if (!encodingOk && track[i] instanceof FormatControl) {

if (((FormatControl)track(i]).
setFormat( new AudioFormat(AudioFormat.GSM_RTP, 8000, 8, 1)) ==
null) {




track[i].setEnabled(false);

b
else {
encodingOk = true;
¥
by
else {
// we could not set this track to gsm, so disable it
track[i].setEnabled(false);
b

}

// At this point, we have determined where we can send out
// gsm data or not.
// realize the processor

if (encodingOk) {
processor.realize();

// block until realized.

// get the output datasource of the processor and exit
/[ if we fail

DataSource origDataSource = null;

try {

origDataSource = processor.getDataOutput();
} catch (NotRealizedError e) {

System.exit(-1);
}

// We want to send the stream of this datasource over two
// RTP sessions.

// So we need to clone the output datasource of the

// processor and hand the clone over to the second

// SessionManager

DataSource cloneableDataSource = null;
DataSource clonedDataSource = null;

cloneableDataSource
= Manager.createCloneableDataSource(origDataSource);

clonedDataSource
= ((SourceCloneable)cloneableDataSource).createClone();

// Now create the first SessionManager and hand over the
// first datasource for SendStream creation.

SessionManager rtpsm1
= new com.sun.media.rtp.RTPSessionMgr();

// The'session manager then' needs to'be
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// initialized and started:
// rtpsm1.initSession(...);
/[ rtpsm1.startSession(...);

try {
rtpsm1.createSendStream(cloneableDataSource, // Datasource 1

0);

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

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

¥

try {
cloneableDataSource.connect();
cloneableDataSource.start();

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

}

// create the second RTPSessionMgr and hand over the
// cloned datasource
if (clonedDataSource != null) {
SessionManager rtpsm2
= new com.sun.media.rtp.RTPSessionMgr();

// rtpsm2.initSession(...);
// rtpsm2.startSession(...);

try {
rtpsm2.createSendStream(clonedDataSource,0);

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

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

¥

}

}

else {
// we failed to set the encoding to gsm. So deallocate
// and close the processor before we leave.

processor.deallocate();
processor.close();
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// Find a capture device that will capture linear 8bit 8Khz
// audio

AudioFormat format = new AudioFormat(AudioFormat.LINEAR, 8000, 8, 1);
Vector devices= CaptureDeviceManager.getDeviceList( format);
CaptureDevicelnfo di= null;

if (devices.size() > 0) {
di = (CaptureDeviceInfo) devices.elementAt( 0);
b4

else {
// exit if we could not find the relevant capture device.
System.exit(-1);

// Since we have located a capturedevice, create a data
// source for it.

DataSource origDataSource= null;

try {

origDataSource = Manager.createDataSource(di.getLocator());
} catch (IOException e) {

System.exit(-1);
} catch (NoDataSourceException €) {

System.exit(-1);

SourceStream streams[] = ((PushDataSource)origDataSource)
.getStreams();

DataSource cloneableDataSource = null;
DataSource clonedDataSource = null;

if (streams.length == 1) {
cloneableDataSource
= Manager.createCloneableDataSource(origDataSource);

clonedDataSource
= ((SourceCloneable)cloneableDataSource).createClone();
}
else {
// DataSource has more than 1 stream and we should try to
// set the encodings of these streams to dvi and gsm

}

// at this point, we have a cloneable data source and its clone,
[/ Create one processor fromi each:of these /datasources:
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Processor pl = null;

try {

pl = Manager.createProcessor(cloneableDataSource);
} catch (IOException e) {

System.exit(-1);
} catch (NoProcessorException e) {

System.exit(-1);

pl.configure();
// block until configured.

TrackControl track[] = pl.getTrackControls();
boolean encodingOk = false;

// Go through the tracks and try to program one of them
// to output gsm data
for (inti=0; i < track.length; i++) {
if (lencodingOk && track[i] instanceof FormatControl) {
if (((FormatControl)track[i]). '
setFormat( new AudioFormat(AudioFormat.GSM_RTP, 8000, 8, 1)) == null)

track[i].setEnabled(false);

y
else {
encodingOk = true;

}
bs
else {

track[i].setEnabled(false);
s

}

if (encodingOk) {
processor.realize();
// block until realized.
I i
// get the output datasource of the processor
DataSource ds = null;

try {
ds = processor.getDataOutput();
} catch (NotRealizedError e) {
System.exit(-1);

// Now create the first SessionManager and hand over the
// first datasource for SendStream creation .

SessionManager rtpsml
= new com.sun.media.rtp.RTPSessionMgr();

//'rtpsmiinitSession(.:.);
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// rtpsm1l.startSession(...);

try {
rtpsm1.createSendStream(ds, // first datasource
0); // first sourcestream of
// first datasource
} catch (IOException €) {
e.printStackTrace();
} catch( UnsupportedFormatException e) {
e.printStackTrace();
by

¥

// Now repeat the above with the cloned data source and
// set the encoding to dvi. i.e create @ processor with

// inputdatasource clonedDataSource

// and set encoding of one of its tracks to dvi.

// create SessionManager giving it the output datasource of
// this processor.
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String url= "rtp://224.144.251.104:49150/audio/1";
Medialocator mrl=-new MediaLocator(url);

if (mrl == null) {
System.err.printin("Can't build MRL for RTP");
return false;

}

// Create a player for this rtp session

try {
player = Manager.createPlayer(mrl);

} catch (NoPlayerException e) {
System.err.printin("Error:" + e);
return false;

} catch (MalformedURLException €) {
System.err.printin("Error:" + e);
return false;

} catch (IOException e) {
System.err.printin("Error:" + e);
return false;

}

if (player = null) {
if (this.player == null) {

this.player = player;
player.addControllerListener(this);
player.realize();
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public synchronized void controllerUpdate(ControllerEvent ce) {
if (ce instanceof FormatChangeEvent) {
Dimension vSize = new Dimension(320,0);
Component oldVisualComp = visualComp;

if ((visualComp = player.getVisualComponent()) != null) {
if (oldVisualComp != visualComp) {
if (oldVisualComp != null) {
oldVisualComp.remove(zoomMenu);
¥

framePanel.remove(oldVisualComp);

vSize = visualComp.getPreferredSize();
vSize.width = (int)(vSize.width * defaultScale);
vSize.height = (int)(vSize.height * defaultScale);

framePanel.add(visualComp);

visualComp.setBounds(0,
0,

vSize.width,
vSize.height);

addPopupMenu(visualComp);

}
Component oldComp = controlComp;
controlComp = player.getControlPanelComponent();
if (controlComp != null)
if (oldComp != controlComp)

{

framePanel.remove(oldComp);
framePanel.add(controlComp);
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if (controlComp != null) {
int prefHeight = controlComp
.getPreferredSize()
.height;

controlComp.setBounds(0,
vSize.height,
vSize.width,
prefHeight);
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public SessionManager createManager(String address,
int port,
int ttl,
boolean listener,
boolean sendlistener)

{

mgr = (SessionManager)new com.sun.media.rtp.RTPSessionMgr();

if (mgr == null) return null;
magr.addFormat(new. AudioFormat(AudioFormat,DVL. RTP, 44100, 4, 1,/18);
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if (listener) mgr.addReceiveStreamListener(this);
if (sendlistener) new RTPSendStreamWindow(mgr);

// ask session mgr to generate the local participant's CNAME
String cname = mgr.generateCNAME();
String username = null;

try {

username = System.getProperty("user.name");
} catch (SecurityException e)}{

username = "jmf-user";
}

// create our local Session Address
SessionAddress localaddr = new SessionAddress();

try{
InetAddress destaddr = InetAddress.getByName(address);

SessionAddress sessaddr = new SessionAddress(destaddr,
port,
destaddr,
port + 1);
SourceDescription[] userdesclist= new SourceDescription[]
1
new SourceDescription(SourceDescription
.SOURCE_DESC_EMAIL,
"“ymf-user@sun.com", 1, false),

new SourceDescription(SourceDescription
.SOURCE_DESC_CNAME, cname, 1, false),

new SourceDescription(SourceDescription
.SOURCE_DESC_TOOL,
"JMF RTP Player v2.0", 1, false) };

magr.initSession(localaddr, userdesclist,-0.05, 0.25);

mgr.startSession(sessaddr, ttl,null);

} catch (Exception e) {
System.err.printin(e.getMessage());
return null;

}

return mgr;

}
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public void update( ReceiveStreamEvent event)

{

Player newplayer = null;
RTPPlayerWindow. playerWindow = null;

// find the sourceRTPSM for this event
SessionManager source = (SessionManager)event.getSource();

// create a new player if a new recvstream is detected
if (event instanceof NewReceiveStreamEvent)

{

String cname = "Java Media Player";
ReceiveStream stream = null;

try
{
// get a handle over the ReceiveStream
stream =((NewReceiveStreamEvent)event)
.getReceiveStream();

Participant part = stream.getParticipant();
if (part != null) cname = part.getCNAME();

// get a handle over the ReceiveStream datasource
DataSource dsource = stream.getDataSource();

// create a player by passing datasource to the
// Media Manager
newplayer = Manager.createPlayer(dsource);
System.out.printin("created player " + newplayer);
} catch (Exception e) {
System.err.printin("NewReceiveStreamEvent exception '
+ e.getMessage());

return;

}

if (newplayer == null) return;
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playerlist.addElement(newplayer);
newplayer.addControllerListener(this);

// send this player to player GUI
playerWindow = new RTPPlayerWindow( newplayer, cname);
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public void update(ReceiveStreamEvent event) {
if (event instanceof RemotePayloadChangeEvent) {
// payload has changed. we need to close the old player
// and create a new player

if (newplayer != null) {
// stop player and wait for stop event
newplayer.stop();

// block until StopEvent received...

// remove controllerlistener
newplayer.removeControllerListener(listener);

// remove any visual and control components
// attached to this application

// close the player and wait for close event
newplayer.close();

// block until ControllerClosedEvent received...

try {
// when the player was closed, its datasource was

/[ disconnected. Now: we must reconnect-the data-
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// source before a player can be created for it.

// This is the same datasource received from
// NewReceiveStreamEvent and used to create the
// initial rtp player

rtpsource.connect();
newplayer = Manager.createPlayer(rtpsource);

if (newplayer == null) {
System.err.printin("Could not create player");
return;

b

newplayer.addControllerListener(listener);
newplayer.realize();

// when the new player is realized, retrieve its
// visual and control components
} catch (Exception e){
System.err.printin("could not create player");
b

b
}
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( Streaming Data )
(Aa1® Transmit )
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(YT Receiver )
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3.1.1. Munniilndaddfadefudld(nara LunarPhases)

[ !

Please specific Transmit Port

|

1 - Please specific Receive's IP
! |

‘Please speciﬁt Recewe Port Y

"/ T Y

Disconnect

Y

i 3-6 nrannilanfaaenudly
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awgiezmin1dhnolumsulszneuidrowiua (Panel) 7 wiua iisesniduniua

MAN 1 WLa HazwIuates 6 wina widanan Bamsulawiuadosiann aoldiiidludiedi

AT IINUA

//Create the phase selection and display panels.
selectPanel = new JPanel();
displayPanel = new JPanel();

//Add various widgets to the sub panels.
addWidgets();

//Create the main panel to contain the two sub panels.

mainPanel = new JPanel();

mainPanel.setLayout(new BoxLayout(mainPanel, BoxLayout.PAGE_AXIS));
mainPanel.setBorder(BorderFactory.createEmptyBorder(5,5,5,5));

//Add the select and display panels to the main panel.
mainPanel.add(selectPanel);
mainPanel.add(displayPanel);
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U5INAN 7-8 1TUMITATY (layout) LazuoUIUA(Border) 3EMIIWUUANANLUALIOY UTINA 10-11

Sunslawuuagesluwiuandn

[~ o

4 & Ao o g . < !
ifisfionfidfnyluaae LunarPhase fifio actionPerformed iuiisnoaiumgmsaives

b4 ¥
[ Y

yq ¢ @ 1 1 Jq ¥ ' ° <=1 =1 Yo o &2 $Y
Aldanoanar oadaediuru §ldnatly connect Tusunsuazihaululishontl duludiaild

Yt a o . ¢ o &
ponuuuldiimsannefiuAald Transmit 11U TNOAN

public void actionPerformed(ActionEvent event) {

Transmit Tran = new Transmit();
Tran.transmit();

;
2

favinarliasunaAnAuns i Aauniatwssgnsamauldanmivda java Taavia

3.1.2.8Ua9T 18U 9 (AaTe Transmit)

o \ ¢ A /L, ]
msvhauvesduiinaasidauIimnsadagii 3-7

A v
LIUAH

Y
@314 Processer

createProcessor()

Ll

ﬁ%’N RTP session

y ¢
IND AU 1MWN YOI Processor

createTransmit()

1L

a v v
1IUAHNITAN

processor.start(Q)

( oumstiiaw )

4 Jd d o
§1Jﬁ 3-7 TN’J‘lﬂiﬂllﬁﬂdﬂﬁﬂ%ﬂuﬂadﬂﬁ1iT Transmit




3.1.3. MwuilFlumsSunasaaswa@aia Receive)

o g P
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< a v >
LIUAU

4
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I NIDUTHIVIUVDYQ

initialize()

I

Y ! 3
138313 Processor 11ag RTP session 111150119 1Av1ndauion
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Receive Stream

T
aisl Event Event

=
U Event

1
PR G IPRIGIAY
New Receive Stream

- 1]
Event #3013

1w

h 4

aa Player

4

Mnualdgaaudfeunlas

U4 Player

a3 Player Window

AU N

Bye Event ELAEY

1w

Y

7572881731 Event
Wuweg Player

Window f31a

ay o
Yanmsrirauves

Player Window

4 ¢ d o
37 3-8n TinsauaaemsiauveIna1a Receive
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Player 1/aounas
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i Controller Error Event Player atﬁuﬁmuz Realize

niely Complete Event #5e'la

Tils

Janssiauves gamIus iy
Player Window nsAnALTAING
Y
s/ Q‘ 4
1% Player (Suiau
p.start()
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1. #uTUsunsy LunarPhases N l4a1nn13 Aon wa 1Us11n5 4 LunarPhases java Taoiuw

°

o A s d @ & 5 A
frdannemINUANSouYIAeH “java LunarPhases” @131 H9z1/51a3Unsmnves

A lalsunsusngd 4-1

AUTransnit2%lnitialsound.class
© AUTransnit25Statelistener.class
AUTransmit2.java
CelsiusConverter.class
CelsiusConverter25i.class
CelsiusConverterZ.java
ConboBoxDeno.class
FileChooserDemo$i.class
FileChooserDeno.class
FileChooserDemo.java Hellollor1dSwing$1i.class
HellolorldSuing.class HellollorldSuing.java
hs_ _err_pid2644.log finagel
InternalFraneDeno.java LunarPhases$1.class
LunarPhases.class LunarPhases.java
SuperSimple2$i.class SuperSimple232.class
SuperSinple2.class SuperSinple2.java
SuingfApplicatien$l.class “Suingfipplication.class
SwingfApplication.java UoteDialog5l.class
UoteDialog$2.class UoteDialog.class
UoteDialog.java g
- 42 File(s) 148,287 bytes
3 Dirds) 15,434,457.088 bytes free

:\bee\GUI2>java LunarPhases

5171 4-10 M35411/51n33 LunarPhases



73

ﬁ 7] video Phones

|| -Please specific Source Location -

|| [Cocaioee i

| -Please specific Destination’s IP
rPlease speciﬁc'Transmn Port———: |

]

' rPlease specific Receive’s IP———

ease specific Receive Port ———

o g
517 4-19 M35 134054 LunarPhases

o A P [ g Y A = £
2. MMIaBNNFBS “Please specific Source Location” 1nidon “Local Disk” %Qﬂxﬂﬁﬂg

s lalidon Ind augil 4-2

511 42 JUuanamsiaen Source Location
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| FileChooserDemo

317 4-3 AT R0 nn T ea e Location

3. vimsifon 1Wd3a Teamgy 4-4

_ (7 Finale [ final.wav [ ruby.avi [ wind
Citestt (3 Finale.zip start.wav

. This-is-Halloween D Halloween.wav D This-is-Halloween.zip

[ 847.wma [) kme.mp3 [ Trackos.cda

DNeaglemd - [Ykodram [ vice.avi

[ eaglejpy [ tonghallo.wav [ war.avi

S 5

Fllesof Type: |AllFiles

5 4-4 namamsidenluld
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connect

i [ video Phones

~Please specific Source Lqéation -

| Lacal Disk 4

Please specific Destination's IP — |

[161.246.18.84 |

-Please specific Transmit Pdrt — :

| _Dlease specific Recé’i"yie's\l‘l:'

2
31 4-5 UTAIN connect

A 49 o q Yu = Ly
s.neneuRaosAUI 1A U 151N LunarPhases uaxixu‘lawuaﬂmsﬁﬂlmﬂummaz

[}
L

Suwesameafiununldas uaznatlu connect 131 4-6

-Please pe

]4205 k

U 4-6 Suldsunsumadmuiy
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HaMINARDY
aunsadaaasudeyadnTosuiulwdyida avi 16 FamaileSvazdulnaiatoes

duuunaiwazdaemyaldsunsuds mailivezvgansduiale

UM 47 amaswamsiaulv@dalomadssy

s o da Ay @ v /e A
uazyimsdauunaIai 1AnnmslFlUsuns s Window Task Manager §A115 217194 300 kbps

{ Applications || Processes || Performance | Networking |Users |

Local Area Connection 2 |7 < | it ™ ;

Adapter Name | Network Utiliz... | LinkSp... | State |

Local Area Con... 0.32 % 100 Mbps Operational
Processes: 50 ¢ CPU Usage: 16% | Commit Charge: 316048K { 689704K

3N 48 amdldninmsTauuuaialael$Tusunsa Windows Task Manager maifada



Y o g o v ' @i
naIiinIvunnanILaz Jana lao 1951054 Ethereal Janaa1a9@atl

AME G 1027 wir e 022 /Tes Canture
# Ethernet II, Src: 00:0e:a6:45:7d:63, Dst: 00:11:2f:d5:49:39
# Internet Protocol, Sr¢ Addr: 161.246.18.83 (161.246.18.83), Dst Addr: 161.246.18.84 (161.246.18.84)
& User Datagram Protocol, Src Port: 42050 (42050), OST Port: 42050 (42050)

source port: 42050 (42050)

Destination port: 42050 (42050)

Length: 988

Checksum: Oxd9ed (correct)
= Real-Time Transport Protocol

SE s - = version: RFC 1889 version (2)
..0. .... = Padding: False
<0 ..., = Extension: False
. 0000 = Contributing source identifiers count: 0
o wwps = Marker: fFalse

.001 1010 = Payload type: JPEG-compressed video (26)
Sequence number: 11279

Timestamp: 112499

synchronization Source identifier: 4097308347

Payload: 00000840013018128E6940030463BD413094C1CO8CTITFAE, , .

U 4-9 muiuaasdeyaunwainaeiitlunIovendulag Ethereal

b Sig_mf_nérj

File
Name: C:{Documents and Settings\kim\fileavi
Length: 2083082 bytes
Format; ibpcap (tcpdump, Ethereal, etc.)

Packet size imit: 65535 bytes

Time
First packet: 2000-01-27 23:21:54
Last packet: 2000-01-27 23:22:25
Elapsed: 00:00:30

Display
Display Filter: none
Marked packets: O

L N L Pisoloyer |
Bctwcen ﬂ;st and last packet 30.399 sec

Packets 2248

Avg. packetsfsec 73.950

Avg. packet size 910.627 bytes

Bytes 2047090

Avg. bytesfsec 67340.79S

Avg. MBitfsec 0.S39

JUN 4-10 vaaswanuadeveauinmanaz s 1uaudaded i

1da Average packets/sec|= 7319505 ‘Average Mbit/sec =10:539
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Detected 2 RTP sreams. Choose on for forward and reverse drection for analysis

SelPadd xcport DestIPadd )estport SSRC Pahoad Padets Lot HMaxDeka(ms) MaxXter(ws) MeanRter(ms) PR
161.246.18.83 42052 161 246 18.84 421162 4097%410 F‘FEG-UIIM 4020(00%) Q. 8.6

 Forward: 161.246,18.80:42050-5 161.246.18.84:42050, SRC=A09TH8347
Select & reverse stream with SHIFT 4+ keft mouse button

“ Find Reverse

Syl | WekFadts | e | e | o

ﬂﬁ 4-11 uamwmmmnmammvmasf'lﬂﬁluaﬂsmmw

vlﬁ/ﬂ'W Packets loss = 0% , Max Delta time = 155.27 ms

Analysing stream from 161,246,18,83 port 42052 to 161.246.18.84 port 42052 SSRC = 4097308410
Packet »  Sequence Deka(ms)  Jtter (ms) BW (kbps Marker - Status &
o | rn 4 ) o Wk o d T A 1 -, | -ty o -
1621 56021 62.66 7.56 133,95 {Ok]
1628 56022 77.94 7.46 143,52 [Ok]
1634 56023 78.15 7.38 133,95 [Ok]
1640 56024 62.52 7,51 143.52 [Ok]
1646 56025 78.06 7.42 133.95 [Ok]
1652 56026 62.54 755 133.95 [Ok] sl
1656 56027 77.93 7.45 143.52 [ok] e
1661 56028 78.28 7.37 133,95 [0k]
1667 56029 62.53 7,50 143.52 [0k]
1673 56030 78.16 7.42 183.95 [ok] ~
Max delta = 0,082773 sec at packet no. 1481
Total RTP packets = 402 (expected 402) Lost RTP packets = 0 (0.00%) Sequence errors =0

e Eorre B T N TN TN

=

‘lj‘ﬁ 4-12 UTAINNANIIUATIY ﬂmmaﬂmma%mmnmmm N
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d‘ == s =1 9 1 a a 1
MInaaen 2 11724 lennddununazdsaninlyTas TduudidaasSunuunanssHIus 2 Uy

=) 1 Y a
NIDVIUNBDINU

TUADUNINABDY

1

= a s A 4 Yo Y o N I .
naourumesiAToan 1. 1M5uTUsunsy LunarPhases 137711151800 N509 “Please specific
=} 4
Source Location” 111880 “Webcam and Microphone” uazizu"lammmma HaswWaInauy
71 N4-9
= a s A A Yo Y o A A .
NABuWIADTIATEIN 2. THSUTUSUNTY LunarPhases HAI¥1A1T180N YD “Please specific
a J
Source Location” 1#139A “Webcam and Microphone” ua:szu"laﬁuammmm:wammu

51 M4-10

Video Phones

Please specific Source Location

]Webcam and Microphone ? S g

Please specific Destination's 1P

[181.246.18.83 ]

s Pléése specific Transmit Port
(42050 | ]

Please specific Recéive‘s isd

|161.246.18.83 |

Piease specific Receive Port

{22080 |

{ Connect H Disconnect I

~ a ¢ A a
JUN 4-13 RounAAR NI4T 1

e
Video Phones

~ Please specific Source Location

lWebcam and Microphone ! ~ }

Please specific Destination’s 1P

[161.246.18.84 |

Please specific Transmit Port

[a20

Please specific Receive's IP

[181.245.18.84 |

Please specific Rscelve Port

l Connect H .Disconnect ]

. o o
JUN 4-14 noNRIRSINS 01 2
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WanNISNAADY
@ A I~ = 1 a a a =t
150999 lenndUuauuazidsanin luTas Iduuasdawuunainse lUdmsuiumesan

& A [l 9 2 Y
miaﬂumsamﬂwamu”lﬂ

: . »Y oA b
Ui 415 silamnneuiamesinsaaii 2

o o da { A \ o
wazshimsdanuualiah 1891nn15 191951053 Window Task Manager Tfi11)5 21101 1Mbit/sec

n Task Manage
File Options view ShutDown Help

{ i

{ Applications H Processes 3 Performance f Networking 1Users i

Local Area Connection 2

Adapter Name | Network Utiliz,.. = LinkSp.., State !
Local Area Con... 1 % 100 Mbps Operational
Processes: 42 | CPU Usage: 23% | Commit Charge: 251684K | 689704K e

U7 4-16 mwildonmsYauuuaialagl#Ty/sunsa Windows Task Manager
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Y o g " Y o o
HaiIMsvunHnInILaz danalae 1151051 Ethereal Tdnan 199 dadl

Fite
Name: C:\Documents and Settings\kimiwebcamandmic2
Length: 14167281 bytes
Format: libpcap (tcpdump, Ethered, etc.)

Packet size limit: 65535 bytes

Time
First packet: 2000-01-28 00:33:14
Last packet: 2000-01-28 00:34:12
Elapsed: 00:00:58

S e R

Display
Display filter: none
Marked packets: 0

Traffic Captured . Displayed
Between first and fast pa;:ket 58.467 sec .
Packets 14713

Avg, packetsfsec 251.648

Avg. packst size 946,907 bytes

Bytes 13931849

Avg. bytes/sec 236287.578

Avg. MBit{sec 1.906

d‘ \ :; =1 o a I a =
E“LITI 4-17 HAANHANUNAYUBIUNANVUAZ I HIHLAND IHIN

18a1 Average packets/sec = 251.648, Average Mbit/sec = 1.906

Detected 4 RTP streams. Choose one for forward end reverse direction for analysis

SSRC . Paload  Padets lost  MaxDeka(ms) MaxXiter(ms) ' dean Rter (ms)

SSIGH246:5,530 L 4205 ; 4101564441 P IPEG-TOmDreSsed VI 6904010 (0,0%) H b oEa A 514,75 ;
161.246.18.83 42052  161.246.18.84 42052 4101564441 MPEG-T/TI Audio 38 0(0.0%) 213.31 31.51 25.12
1612461864 42060  161.246.18.83 42060 3065580569 WEG-compressedvi 6872 66 (1.0%) 33151 17.05 0.72
161.246.18.84 42062  161.246.18.83 42062 3045580772 MPEG-UJII Audo M7 1{0.3%) 304.84 3138 26.08

- U Forward: 161.246.18.83:42050 -> 161.246.18,84142050, SSRC4101564441
Select areverse stream with SHIFT + left mouse button

(e | o || sots [ rorkpatas J[propwormer | mbvee | cowe )

JUN 4-18 naaswanininoneauazdnd Inifluans uoriin

"l@s]lf’h Packets loss = 1.3 %, Max Delta time = 331.5] ms
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2 [

S o ) A o @ " v o ' A a 4
ATUNADNTIURNIY ﬂJufUuTiufTUxW]‘VHﬂ']ﬁ]‘U‘NﬂUlllﬂIﬂﬂIﬂﬂE)‘Uﬂu5$‘H’JNLﬂ'S?Nﬂ@iJW’JLﬂ@i
v

¥
na 2 vz ldmadall

File
Name: C:\Documents and Settingsikimimic2
Length: 1047552 bytes
Format: libpcap (tcpdump, Ethereal, etc.)

Packet size kmit: 65535 bytes

Time
First packet: 2000-01-27 23:56:57
Last packet: 2000-01-27 23:57:57
Elapsed: 00:01:00

Display
Display filter: none
Marked packets: e]

Traffic Captured Displayed
”Between first and last packet 60,451 sec

Packets 942

Avg. packets/sec 15.583

Avg. packet size 1096.025 bytes

Bytes 1032456

Avg. bytes/sec 17079.219

Avg. MBitfsec 0.137

4; A d‘ =% '3 a T a =
gﬂ‘n 4-19 HAAIHANUNAYUBIUNALINIUAZ DI HIUHUAADIHIN

1aan Average packets/sec = 15.583,  Average Mbit/sec =0.137

Detected 2 RTP streams. Choose one for forward and reverse direction for analysis

SclPadd »  wicpot DestlPadd  estport SSRC Payload

11161.245:18.84 S E1L6.18.83 42060 3063434975 HPEG-TT ﬁ*.llo
161.246.18.83 42050  161.246.18.84 42050 4099392222 MPEG-I/II Audio

Forward: 161.246.18.84:42060 -> 161.246.18.83:42060, SSRC=3062434975
Select a reverse stream with SHIFT + left mouse button

N e T e ) e

1 420 urawwaminmnoasauazdadlniluan3uoid

vlﬁﬂ'W Packets loss =.0% , Max Delta time = 219.26 ms
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nraenauRmzdyyInif ToniinmssvoinnuuanlasTdaouiuszinamns o

=Y t{:ll £ o t;‘
ADUNIAABITNG 2 92 1AHAGIT

File
Name: C:\Documents and Settings\kim\webcam3
Length: 13444102 bytes
Format: libpcap (tcpdump, Ethereal, etc.)

Packet size limit: 65535 bytes

Time
First packet: 2000-01-28 00:38:36
Last packet: 2000-01-28 00:39:36
Elapsed: 00:01:00

Display
Display filter; none
Marked packets: 0
Traffic ! Capturgd Displayed
Between first and last packet 60.47S sec
Packets Wess
Avg. packetsf{sec 235,419
Avg. packet size 928,306 bytes
‘Bytes 13216286
Avg. bytesfsec 218541.174
Avg. MBit{sec 1.748

d' \ d‘ -3 o a 1T a I
sUn 4-21 UTAINAAUAAYVBILNAN AL N HIHUAAD IUIN

UG

1Af1 Average packets/sec = 235.419 , Average Mbit/sec = 1,748

Detected 2 RTP streams, Choose one for forward and reverse direction for analysis

SrclPaddr Scport  Dest IP addr estport SSRC Payload _ Packets | Lost WaxDeka(m)- Max Jitter (ms) ~ Mean Jtter (ms) Pb
161.246.18.86¢ 42060 161.246.18.83 42060 3065882178 JPEG-compressed vi 6236 19(1.9%) 333.65 16,77

16112461883\ 42050 #4181, 246.18.84 7 42050 10167561 1 IPEG-comaressed v S T3 GDI0%) i EABREPRE R RO 08 s

Forward: 161,246,18.83:42050 -> 161.246.18.84:42050, SSRC=4101875613
Select areverse stream with SHIFT 4+ left mouse button

(e oot st s s | e )]

UM 422 nanananiininoaeauazdad lnsfluanIuoritin

Vl?,llﬂ'] Packets|loss #1:9% ; Max Delta time = 366.88 ms
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WEsuneuramsasteyalusduuuaisgmunsnaassldaail

| Avg. Mbit/sec I

File avi Voice Video Videophone

JUN 423 raasmwinugdinlSauieun Average Mbit/sec ¥99mInAany

Avg. Packets/sec |

File avi Voice Video Videophone

31N 424 naaanwimugiiSeuiieun Average Packets/sec Y9911 INARD

O Max Delta time (ms) l

400+

300+

200+

100

File avi Voice Video Videophone

U1 425 yaaammusugiinsnfSeuiisunt Max Delta time (ms)

84
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Tsunsy LunarPhases.java

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
import java.net.URL;
public class LunarPhases implements ActionListener ({
final static int NUM_IMAGES = 8;
final static int START INDEX = 3;
public static String
Address,ReceiveAdd, Receiveport, Transmitport;
public static int CHOICE;
ImageIcon(] images = new ImageIcon [NUM IMAGES] ;
JPanel mainPanel, selectPanel, displayPanel, ReceivePortPanel,
TransmitPortPanel, ReceiveAddPanel, ConnectPanel;
JComboBox phaseChoices = null;
JTextField DestIPText,ReceiveAddText, TransPortText, RePortText ;
JButton ConnectButton, DisconnectButton;
public LunarPhases() {
//Create the phase selection and display panels.
selectPanel = new JPanel();
displayPanel = new JPanel () ;
ReceivePortPanel = new JPanel () ;
TransmitPortPanel = new JPanel ();
ConnectPanel = new JPanel () ;
ReceiveAddPanel = new JPanel () ;
//Add various widgets to the sub panels.
addwWwidgets () ;
//Create the main panel to contain the two sub panels.
mainPanel = new JPanel () ; :
mainPanel. setLayout (new BoxLayout (mainPanel,
BoxLayout . PAGE AXIS));
mainPanel.setBorder (BorderFactory.createEmptyBorder(5,5,5,5));
//Add the select and display panels to the main panel.
mainPanel .add (selectPanel) ;
mainPanel.add (displayPanel) ;
mainPanel.add (TransmitPortPanel) ;
mainPanel.add (ReceiveAddPanel) ;
mainPanel.add (ReceivePortPanel) ;

mainPanel.add (ConnectPanel) ;
}
/*
* Get the images and set up the widgets.
*/
private void addwidgets() ({
DestIPText = new JTextField(15) ;
TransPortText = new JTextField(8) ;
RePortText = new JTextField(8) ;
ReceiveAddText = new JTextField(15);
String[] phases = { "Webcam", "Microphone", "Webcam and
Microphone",
"Local Disk"};
phaseChoices = new JComboBox (phases) ;

phaseChoices.setSelectedIndex (START INDEX) ;
DestIPText.setText ("");
TransPortText.setText ("") ;

ConnectButton = new JButton("Connect") ;
ConnectButton.setActionCommand ("Connect") ;
ConnectButton.addActionListener (this);
DisconnectButton = new JButton ("Disconnect™) ;



ConnectButton.setActionCommand ("Disconnect") ;
DisconnectButton.addActionListener (this) ;
//Add a border around the select panel.
selectPanel.setBorder (BorderFactory.createCompoundBorder (
BorderFactory.createTitledBorder ("Please specific Source
Location"),
BorderFactory.createEmptyBorder (5,5,5,5))) ;

//Add a border around the display panel.
displayPanel. setBorder (BorderFactory.createCompoundBorder (
BorderFactory.createTitledBorder ("Please specific
Destination's IP"),
BorderFactory.createEmptyBorder(5,5,5,5))) ;
displayPanel.setSize (new Dimension (200, 40));

TransmitPortPanel.setBorder (BorderFactory.createCompoundBorder (
BorderFactory.createTitledBorder ("Please specific
Transmit Port"),
BorderFactory.createEmptyBorder (5,5,5,5))) ;

ReceiveAddPanel . setBorder (BorderFactory.createCompoundBorder (
BorderFactory.createTitledBorder ("Please specific
Receive's IP"),
BorderFactory.createEmptyBorder(5,5,5,5)));

ReceivePortPanel.setBorder (BorderFactory.createCompoundBorder (
BorderFactory.createTitledBorder ("Please specific Receive
Port"),
BorderFactory.createEmptyBorder (5,5,5,5))) ;
displayPanel.add(DestIPText) ;
selectPanel.add (phaseChoices) ;
TransmitPortPanel.add(TransPortText) ;
ReceivePortPanel.add (RePortText) ;
ReceiveAddPanel .add (ReceiveAddText) ;

ConnectPanel .add (ConnectButton) ;
ConnectPanel .add(DisconnectButton) ;
//Listen to events from the combo box.
phaseChoices.addActionListener (this) ;

}

public void actionPerformed(ActionEvent event) {
Object source = event.getSource() ;
if (source instanceof JComboBox) {
System.err.println("JcomboBox") ;

JComboBox cb = (JComboBox)event.getSource () ;
String select = (String)cb.getSelectedItem() ;
if (select == "Local Disk") {

CHOICE = 1;

FileChooserDemo Chooser;

Chooser = new FileChooserDemo () ;
Chooser.active () ;
System.err.println(Chooser.mediaFile) ;

}else if (select == "Webcam") {

) CHOICE = 2;

}else if (select == "Microphone") {
CHOICE = 3;

}Jelse if (select == "Webcam and Microphone") {
CHOICE = 4;

}

if (source .instanceof JButton)
System.err. /println'("JButtonl1111"y ;



System.err.println(FileChooserDemo.mediaFile) ;
String command = event.getActionCommand() ;
System.err.println(" 60 seconds...");
Address = DestIPText.getText () ;
System.err.println(Address) ;
Receiveport = RePortText.getText () ;
Transmitport = TransPortText.getText () ;
ReceiveAdd = ReceiveAddText.getText() ;
System.err.println(Transmitport) ;
Transmit Tran = new Transmit () ;
Tran. transmit () ;
System.err.println(" I'm here") ;

}
/**
* Create the GUI and show it. For thread safety,
* this method should be invoked from the
* event-dispatching thread.
*
/
private static void createAndShowGUI ()
//Make sure we have nice window decorations.
JFrame.setDefaultLookAndFeelDecorated (true) ;
//Create a new instance of LunarPhases.
LunarPhases phases = new LunarPhases();
//Create and set up the window.
JFrame lunarPhasesFrame = new JFrame ("Video Phones") ;
lunarPhasesFrame.setSize (new Dimension (1200, 40)) ;

lunarPhasesFrame.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
lunarPhasesFrame.setContentPane (phases.mainPanel) ;
//Display the window.
lunarPhasesFrame.pack() ;
lunarPhasesFrame.setVisible (true) ;
}
public static void main(String([] args)
//Schedule a job for the event-dispatching thread:
//creating and showing this application's GUI.
javax.swing.SwingUtilities.invokeLater (new Runnable () {
public void run() ({
createAndShowGUI () ;
}

});



Tlsunsu FileChooserDemo

import
import
import
import
import
public

java.io.*;
java.awt. *;
java.awt.event.*;
javax.swing.*;
javax.swing.filechooser. *;
class FileChooserDemo extends JPanel
implements ActionListener

static private final String newline = "\n";

JButton openButton, saveButton;

JTextArea log;

JFileChooser fc;

public static String mediaFile;

public static JFrame frame = new JFrame ("FileChooserDemo") ;
public FileChooserDemo() {

super (new BorderLayout ()) ;

/ICreate the log first, because the action listeners
/meed to refer to it.

log = new JTextArea (520);

log.setMargin (new Insets(5555);

log.setEditable (false);

JScrollPane logScrollPane = new JScrollPane (log) ;

/Create a file chooser

fc = new JFileChooser();

openButton = new JButton("Open a File...");
openButton.addActionListener (this) ;

JPanel buttonPanel = new JPanel (); //use FlowLayout
buttonPanel .add (openButton) ;

/Add the buttons and the log to this panel.

}

add (buttonPanel, BorderLayout.PAGE START) ;
add (logScrollPane, BorderLayout.CENTER) ;

public void actionPerformed(ActionEvent e) {
/Handle open button action.

if (e.getSource() == openButton) {
int returnval = fc.showOpenDialog (FileChooserDemo.this) ;
if (returnvVal == JFileChooser.APPROVE OPTION) {

File file = fc.getSelectedFile() ;
mediaFile = file.getPath() ;

#This is where a real application would open the file.

log.append ("Opening: " + file.getName() + "." +

newline) ;

/disappear after open

frame.setVisible (false) ;

/disappear after open

} else {
log.append ("Open command cancelled by user." +

newline) ;

}

log.setCaretPosition(log.getDocument () .getLength()) ;

#Handle save button action.

}

}

#Returns an ImageIcon, or null if the path was invalid. */
protected static ImageIcon createImageIcon(String path) {

java.net .URL imgURL = FileChooserDemo.class.getResource (path);
if (imgURL != null)

return new ImageIcon (imgURL) ;
} else {

System.err.println("Couldn't find file:” " '+ path);



return null;

Vol

*Create the GUI and show it. For thread safety,
*this method should be invoked from the
«event-dispatching thread.
*/

private static void createAndShowGUI () {
/Make sure we have nice window decorations.
#JFrame.setDefaultLookAndFeelDecorated (true) ;
#JDialog.setDefaultLookAndFeelDecorated (true) ;
/Create and set up the window.

frame.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

iCreate and set up the content pane. -

JComponent newContentPane = new FileChooserDemo () ;
newContentPane.setOpaque (true) ; //content panes must be
opaque
frame.setContentPane (newContentPane) ;
/Display the window.
frame.pack () ;
frame.setVisible (true);
}
public static void active () {
javax.swing.SwingUtilities.invokeLater (new Runnable() {
public void run() {
createAndShowGUI () ;
}

3]



1135un 34 Transmit.java

import
import
import
import
import
import
import
import
import
import
import
import
import
public

/1
/!

java.
java.
java.

javax.
javax.
javax.
javax.
javax.

javax

javax.

javax
com. s
java.
class

Input
Can b

awt. *;

io.*;

net.InetAddress;

media. *;

media.protocol. *;
media.protocol.DataSource;
media.format. *;
media.control.TrackControl;
.media.control.QualityControl;
media.rtp.*;
.media.rtp.rtcp. *;
un.media.rtp.*;

util.Vector;

Transmit extends Thread ({

MediaLocator
e a file or http or capture source

private Medialocator locator;
private String ipAddress;
private int portBase;

private
private
private
private
private

}

new

public

this.l
System
this.i
this.p

public static int NUMport;

Processor mediaprocessor = null;

RTPManager rtpMgrsl(];

DataSource dataOutput = null;

static final Format [] FORMATS = null;

static final ContentDescriptor CONTENT DESCRIPTOR
ContentDescriptor (ContentDescriptor.RAW RTP) ;

public Transmit () {

Transmit (
String ipAddress,
int port,
Format format,
CaptureDeviceInfo di) ({

ocator = di.getLocator();
.exr.println(di.getLocator());
pAddress = ipAddress;

ortBase = port;

public Transmit (MediaLocator locator,

String ipAddress,
String pb,
Format format) {

this.locator = locator;
this.ipAddress = ipAddress;
Integer integer = Integer.valueOf (pb) ;
if (integer != null)
this.portBase = integer.intValue() ;
}
public synchronized String startt()
String result;
// Create a processor for the specified media locator

// and
result
if (re

re
// Cre
[/~ pro

program it to output JPEG/RTP

= createProcessor () ;

sult != null)

turn result;
ate an RTP session to transmit the output _of the
céssor. tothel lspecified IP laddress ‘and!port ino.



result = createTransmitter () ;

if (result != null) {
mediaprocessor.close() ;
mediaprocessor = null;
return result;

}

// Start the transmission

mediaprocessor.start () ;

return null;
}
/**
* Stops the transmission if already started
x/
public void stopp() {
synchronized (this) ({
if (mediaprocessor != null) {
mediaprocessor.stop() ;
mediaprocessor.close() ;
mediaprocessor = null;
for (int i = 0; i < rtpMgrs.length; i++) {
rtpMgrs [i] .removeTargets( "Session ended.");
rtpMgrs [i] .dispose() ;

}
}

private String createProcessor () ({
if (locator == null)
return "Locator is null";

DataSource ds;
DataSource clone;
try {
ds = javax.media.Manager.createDataSource (locator) ;
} catch (Exception e) {
return "Couldn't create DataSource";
}

try {
mediaprocessor = Manager.createRealizedProcessor (
new ProcessorModel (ds, FORMATS, CONTENT DESCRIPTOR)) ;
} catch (NoProcessorException npe) {
return "Couldn't create processor";
} catch (IOException ioe) {
return "IOException creating processor';
} catch (CannotRealizeException e){
return "CannotRealizeException";
}

// Get the tracks from the processor
TrackControl [] tracks = mediaprocessor.getTrackControls() ;

// Do we have atleast one track?
if (tracks == null || tracks.length < 1)
return "Couldn't find tracks in processor';

// Set the output content descriptor to RAW_RTP
// This will limit the supported formats reported from
// Track.getSupportedFormats to only valid RTP formats.
ContentDescriptor cd = new

ContentDescriptor (ContentDescriptor.RAW_RTP) ;
mediaprocessor.setContentDescriptor (cd) ;
Format W supported|[];



Format chosen;
boolean atLeastOneTrack = false;
// Program the tracks.

for (int i = 0; i < tracks.length; i++) {
Format format = tracks([i] .getFormat () ;
if (tracks([i] .isEnabled()) {

supported = tracks[i] .getSupportedFormats() ;
if (supported.length > 0) {
if (supported[l] instanceof VideoFormat) {
// For video formats, we should double check the
// sizes since not all formats work in all sizes.
chosen = supported[1];
} else
chosen = supported([6];
tracks[i] . setFormat (chosen) ;

System.err.println("Track " + 1 + " is set to
transmit as:");
System.err.println(" " + chosen);
atLeastOneTrack = true;
} else
tracks([i] . setEnabled (false) ;

} else
tracks[i] .setEnabled(false) ;

}

if (!atLeastOneTrack)
return "Couldn't set any of the tracks to a valid RTP

format";

// Get the output data source of the processor
dataOutput = mediaprocessor.getDataOutput () ;

return null;
/**
* Use the RTPManager API to create sessions for each media
* track of the processor.
Ay

private String createTransmitter () (

// Cheated. Should have checked the type.
PushBufferDataSource pbds = (PushBufferDataSource)datalOutput;
PushBufferStream pbss[] = pbds.getStreams();

rtpMgrs = new RTPManager [pbss.length] ;

SessionAddress localAddr, destAddr;
InetAddress ipAddr;

SendStream sendStream;

int port;

SourceDescription srcDesList[];

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

rtpMgrs [i] = RTPManager.newlInstance() ;
System.err.println( "pbss.length"+pbss.length) ;

port = portBase + 2*i;
ipAddr = InetAddress.getByName (ipAddress) ;

localAddr = new
SessionAddress( InetAddress.getLocalHost(),
port);



destAddr = new SessionAddress( ipAddr, port);
rtpMgrs[i] .initialize( localAddr) ;
rtpMgrs [i] .addTarget ( destAddr) ;

System.err.println( "Created RTP session: " + ipAddress +
" " 4 port);

sendStream = rtpMgrs[i] .createSendStream(dataOutput, i) ;

sendStream.start () ;
} catch (Exception e) {
return e.getMessage() ;
}
}

return null;

}

/****************************************************************

* Convenience methods to handle processor's state changes.

****************************************************************/

private Integer statelLock = new Integer(0);
private boolean failed = false;

Integer getStateLock () {
return statelLock;

}

void setFailed() {
failed = true;

}

/****************************************************************

* Inner Classes

****************************************************************/

static class Initialsound extends Thread{

private String ipAddress;

private Format format;

private int port;

public Initialsound(String ipAddress,
int pb,
Format format

1

this.ipAddress = ipAddress;

this.format = format;

this.port = pb;

public void run()
CaptureDeviceInfo di = null;
Vector deviceList =
CaptureDeviceManager.getDevicelList (new
AudioFormat (null)) ;
if (devicelist.size() > 0)
di = (CaptureDevicelInfo)devicelList.firstElement () ;
else
// Exit if we can't find a device that does linear,
// 44100Hz, 16 bit,
// stereo audio.
System.exit (-1);
Transmit' at’''=' new' ''Transmit/(



ipAddress, port, format,di);

String result = at.startt();
if (result != null) {
System.err.println("Error : " + result);

System.exit (0) ;

}
}
} .
static class Initialvideo extends Thread{
private String ipAddress;
private Format format;
private int port;
public Initialvideo(String ipAddress,
int pb,
Format format
) {
this.ipAddress = ipAddress;
this.format = format;
this.port = pb;

}

public void run(){
CaptureDeviceInfo di = null;
Vector deviceList =
CaptureDeviceManager.getDeviceList (new
VideoFormat (null)) ;

if (devicelist.size() > 0)
di = (CaptureDeviceInfo)deviceList.firstElement () ;
else

// Exit if we can't find a device that does linear,

i /| 421LQ0HzS—h6reRit,,

// stereo audio.
System.exit(-1);

Transmit at = new Transmit (
ipAddress, port, format,di);

Stringlresult =lat.startt() ;
if (result != null) ({
System.err.println("Error : " + result);
System.exit (0) ;

}
}

class StateListener implements ControllerListener (
public void controllerUpdate (ControllerEvent ce) {

// If there was an error during configure or

// realize, the processor will be closed

if (ce instanceof ControllerClosedEvent)
setFailed () ;

// All controller events, send a notification
// to the waiting thread in waitForState method.
if (ce instanceof ControllerEvent) {
synchronized (getStateLock()) ({
getStateLock () .notifyAall () ;
}

}



public void run() {
transmit () ;

}

public void transmit () {
Format fmt = null;

int i = 0;

int j = 0;

if (LunarPhases.CHOICE == 1) {
String b;
b = "file:\\";
String a;

a = b.concat (FileChooserDemo.mediaFile) ;
System.err.println(a) ;
System.err.println(LunarPhases.Address) ;
System.err.println(LunarPhases.Transmitport) ;
Transmit at = new Transmit (new Medialocator(a),
LunarPhases.Address,
LunarPhases.Transmitport, fmt);
// Start the transmission
String result = at.startt();
}
if ((LunarPhases.CHOICE == 2) || (LunarPhases.CHOICE == 4)){
fFL:
Integer integer =
Integer.valueOf (LunarPhases.Transmitport) ;
NUMport = integer.intValue() ;
new Initialvideo (LunarPhases.Address,NUMport, fmt) .start() ;
}

i =0
if ((LunarPhases.CHOICE == 3) || (LunarPhases.CHOICE == 4)) {
if (3==0){
Integer integer =
Integer.valueOf (LunarPhases.Transmitport) ;
NUMport = integer.intValue() ;
Initialsound audio = new
Initialsound (LunarPhases.Address, NUMport, fmt) ;
audio.start () ;
}else{
Initialsound audio = new
Initialsound (LunarPhases.Address, NUMport+2, fmt) ;
audio.start() ;
}
}

// Receive

Receive avReceive = new Receive () ;

if (tavReceive.initialize()) {
System.err.println("Failed to initialize the sessions.");
System.exit (-1) ;

}

try {
while (!avReceive.isDone())

Thread.sleep(1000) ;
} catch (Exception e) {}

System.err.println("Start transmission for 60 seconds...");
try

Thread.currentThread() .sleep(60000) ;
} catch (InterruptedException ie) {

}

System.err.println("...transmission ended.") ;



Tsunsu Receive.java

import java.io.*;
import java.awt.*;
import java.net.x*;
import java.awt.event.*;
import java.util.Vector;
import javax.media.*;
import javax.media.rtp.*;
import javax.media.rtp.event.*;
import javax.media.rtp.rtcp.*;
import javax.media.protocol. *;
import javax.media.protocol.DataSource;
import javax.media.format.AudioFormat;
import javax.media.format.VideoFormat;
import javax.media.Format;
import javax.media.format.FormatChangeEvent ;
import javax.media.control.BufferControl;
class Receive extends Thread implements ReceiveStreamListener,
SessionListener,

ControllerListener
{

String sessions (] nul 1l
RTPManager mgrs/[] = null;
Vector playerWindows = null;

boolean dataReceived = false;
Object dataSync = new Object () ;
int Recport;

public Receive() {
this.sessions = sessions;
}
protected boolean initialize() {
try 3

InetAddress ipAddr;
SessionAddress localAddr = new SessionAddress () ;
SessionAddress destAddr;

mgrs = new RTPManager [2] ;
playerWindows = new Vector () ;

SessionlLabel session;
System.err.println("already receive " );

// change LunarPhases.Receiveport to int
if (LunarPhases.Receiveport != null)
try {

Integer integers =
Integer.valueOf (LunarPhases.Receiveport) ;
if (integers != null)
Recport = integers.intValue() ;
} catch (Throwable t) {
throw new IllegalArgumentException() ;
}

} else
throw new IllegalArgumentException() ;
// change LunarPhases.Receiveport to int

// Open the RTP sessions.
for '(int"1' ='0; i '< /*sessions.length*/2; i++)" {



if (i==1){
Recport = Recport+2;
}

System.err.println(" - Open RTP session for: addr: " +
LunarPhases.ReceiveAdd + " port: " + /*session.port*/Recport + " ttl:
" /*+ session.ttl*/);

mgrs [i] = (RTPManager) RTPManager.newlInstance() ;
mgrs [i] .addSessionListener (this) ;
mgrs [i] .addReceiveStreamListener (this) ;

ipAddr = InetAddress.getByName (LunarPhases.ReceiveAdd) ;

if ( ipAddr.isMulticastAddress()) {
// local and remote address pairs are identical:
localAddr= new SessionAddress( ipAddr,
Recport) ;
destAddr = new SessionAddress( ipAddr,
Recport) ;
} else {
localAddr= new

SessionAddress( InetAddress.getlLocalHost (),
Recport) ;

destAddr = new SessionAddress( ipAddr,Recport) ;

}

mgrs [i] .initialize( localAddr) ;

// You can try out some other buffer size to see

// 1f you can get better smoothness.

BufferControl bc =
(BufferControl)mgrs [i] .getControl ("javax.media.control .BufferControl"
) ;

if (bc != null)

bc.setBufferLength (350) ;

mgrs [1] .addTarget (destAddr) ;

} catch (Exception e){
System.err.println("Cannot create the RTP Session: " +

e.getMessage()) ;
return false;
}

// Wait for data to arrive before moving on.

long then = System.currentTimeMillis() ;
long waitingPeriod = 30000; // wait for a maximum of 30 secs.

try
synchronized (dataSync) {
while (!dataReceived &&
System.currentTimeMillis() - then < waitingPeriod)
{
if (!dataReceived)
System.err.println(" - Waiting for RTP data to
arrive...");

dataSync.wait (1000) ;



} catch (Exception e) {}

if (!dataReceived) {
System.err.println("No RTP data was received.");

close();
return false;

return true;

public boolean isDone () {

return playerWindows.size() == 0;

}
/**

* Close the players and the session managers.

&'
protected void close() {

for (int i = 0; 1 < playerWindows.size(); i++) {
try {

((PlayerWindow)playerWindows.elementAt (i) ) .close () ;
} catch (Exception e) {}

}

playerWindows.removeAllElements () ;

// close the RTP session. ’
for (int i = 0; i < mgrs.length; i++) {
if (mgrs[il!= null) {
mgrs [i] . removeTargets( "Closing session from
Receive") ;
mgrs [i] .dispose () ;
mgrs [i] = null;

PlayerWindow find(Player p) {
for (int i = 0; i < playerWindows.size(); i++) {
PlayerWindow pw = (PlayerWindow)playerWindows.elementAt (i) ;
if (pw.player == p)
return pw;

}

return null;

}

PlayerWindow find(ReceiveStream strm) {

for (int i = 0; i < playerWindows.size(); i++) {
PlayerWindow pw = (PlayerWindow)playerWindows.elementAt (i) ;
if (pw.stream == strm)

return pw;

}

return null;

}

/**

*Sessionliistener’.



*f

public synchronized void update (SessionEvent evt) {
if (evt instanceof NewParticipantEvent) {
Participant p = ((NewParticipantEvent)evt).getParticipant() ;
System.err.println(" - A new participant had just joined:
" + p.getCNAME()) ;

/**
* ReceiveStreamListener

*/

public synchronized void update( ReceiveStreamEvent evt) {

RTPManager mgr = (RTPManager)evt.getSource() ;

Participant participant = evt.getParticipant(); // could be
null .

ReceiveStream stream = evt.getReceiveStream(); // could be
null.

if (evt instanceof RemotePayloadChangeEvent) {

System.err.println(" - Received an RTP

PayloadChangeEvent.") ;

System.err.println("Sorry, cannot handle payload change.") ;
System.exit (0) ;

}

else if (evt instanceof NewReceiveStreamEvent) {

try {
stream = ((NewReceiveStreamEvent)evt).getReceiveStream() ;
DataSource ds = stream.getDataSource() ;

// Find out the formats.
RTPControl ctl =
(RTPControl)ds.getControl ("javax.media.rtp.RTPControl") ;

if (etl t= null){
System.err.println(" - Recevied new RTP stream: " +
ctl.getFormat()) ;
} else
System.err.println(" = - Recevied new RTP stream") ;
if (participant == null)
System.err.println(" The sender of this stream
had yet to be identified.");
else {
System.err.println(" The stream comes from: " +

participant.getCNAME()) ;

// create a player by passing datasource to the Media
Manager
Player p = javax.media.Manager.createPlayer (ds) ;
if (p == null)
return;

p.addControllerListener (this) ;

p.realize() ;

PlayerWindow pw = new PlayerWindow(p, stream);
playerWindows.addElement (pw) ;



// Notify intialize() that a new stream had arrived.
synchronized (dataSync) ({

dataReceived = true;

dataSync.notifyAll () ;

}

} catch (Exception e) {
System.err.println("NewReceiveStreamEvent exception " +
e.getMessage()) ;
return;

}
}

else if (evt instanceof StreamMappedEvent) {

if (stream != null && stream.getDataSource() != null) {
DataSource ds = stream.getDataSource() ;
// Find out the formats.
RTPControlfFctl =
(RTPControl)ds.getControl ("javax.media.rtp.RTPControl") ;

System.err.println(" - The previously unidentified
stream ") ;
if flgtl != null)
System.err.println (" " + ctl.getFormat()) ;
System.err.println(" had now been identified as sent
by: " + participant.getCNAME());

}

else if (evt instanceof ByeEvent)

System.err.println(" - Got \'"bye\" from: " +
participant.getCNAME()) ;

PlayerWindow pw = find(stream);

if (pw != null) {

pw.close () ;

playerWindows. removeElement (pw) ;

/**

* ControllerListener for the Players.

wf
public synchronized void controllerUpdate (ControllerEvent ce) {

Player p = (Player)ce.getSourceController() ;

if (p == null)
return;

// Get this when the internal players are realized.
if (ce instanceof RealizeCompleteEvent) {
PlayerWindow pw = find(p) ;
if (pw == null) {
// Some strange happened.
System.err.println("Internal error!");
System.exit (-1);

pw.initialized) ;
pw.setVisible(true);



p.start();

if (ce instanceof ControllerErrorEvent) {
p.removeControllerListener (this) ;
PlayerWindow pw = find(p);
if (pw != null) {
pw.close () ;
playerWindows. removeElement (pw) ;

System.err.println ("AVReceive2 internal error: " + ce);

}

/**
* A utility class to parse the session addresses.
)

class SessionLabel {
public String addr = null;

public int port;
public int ttl = 1;

SessionLabel (String session) throws IllegalArgumentException (

int off;
String portStr = null, ttlStr = null;

if (session != null && session.length() > 0) {
while (session.length() > 1 && session.charAt(0) == '/"')
session = session.substring(l) ;

// Now see if there's a addr specified.
off = session.indexOf('/"');
if (off == -1) |
if (!session.equals(""))
addr = session;
} else {
addr = session.substring (0, off) ;
session = session.substring(off + 1);
// Now see if there's a port specified
off = session.indexOf('/');
if (off == -1) ({
if (!session.equals(""))
portStr = session;
} else {
portStr = session.substring(0, off);
session = session.substring(off + 1);
// Now see if there's a ttl specified
off = session.indexOf('/');
if (off == -1) {
if (!session.equals(""))
ttlStr = session;
} else {
ttlStr = session.substring (0, off);
}

}
}
}

if (addr == null)
throw new IllegalArgumentException() ;

if(portstr v='null)



try {
Integer integer = Integer.valueOf (portStr) ;
if (integer != null)
port = integer.intValue() ;
} catch (Throwable t) {
throw new IllegalArgumentException() ;

} else
throw new IllegalArgumentException() ;

if (ttlStr != null) {
try {
Integer integer = Integer.valueOf (ttlStr) ;
if (integer != null)

ttl = integer.intValue() ;
} catch (Throwable t) {
throw new IllegalArgumentException() ;
} .

}

/**
* GUI classes for the Player.
7

class PlayerWindow extends Frame {

Player player;
ReceiveStream stream;

PlayerWindow (Player p, ReceiveStream strm) {

player = p;
stream = strm;

}

public void initialize() A
add (new PlayerPanel (player)) ;
}

public void close() {
player.close() ;
setVisible(false);
dispose() ;

}

public void addNotify() {
super.addNotify () ;

pack() ;
}
/**
* GUI classes for the Player.
o

class PlayerPanel extends Panel (
Component vc, cc;
PlayerPanel (Player p)

setlayout (new. BorderLayout () ;
if" ((vc ="p.getVisualComponent ()) 1= "null)



add ("Center", vc);
if ((cc = p.getControlPanelComponent()) != null)
add ("South", cc);

}

public Dimension getPreferredSize()
int w = 0, h = 0;
if (ve != null) {
Dimension size = vc.getPreferredSize();
w = size.width;
h = size.height;

}

if (cc != null) {
Dimension size = cc.getPreferredSize();
if (w == 0)
w = size.width;

h += size.height;

if (w < 160)
w = 160;
return new Dimension(w, h);
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