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ANEQ T2 IFEIPES AHEESE GHA. UM main()R0UAM=E CIZ2E HIH AOIE
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[2IAE 1] 4™ & Render HIHAD|2 HO
static final int DEF_CAPTURE_SIZE = 62;
static final int DEF_RENDER_SIZE = 400,

CI22 main()2 ¥d8s QXNZ2A 2™ HIHIADJIQ Renderer HIHAIIE et 0|12 &
U2 oz HEsle f20ICH. Ol 22 s X2HS UFGDIRGHH AN Z2
AlSHE java AudioBufferControl - ¢ 120 - r 300 javasound://44100 1f 20| &S},

[2IAE 2] g8 o} B 22
int i =0;
while (i < args.length) {
if (args[i].equals("-c")) {
itt;
if (i > args.length) {
prUsage();
System.exit(0);
}
try {
captureBufSize = Integer.parselnt(args[i]);

} catch (NumberFormatException e) {

prUsage();
System.exit(0);
}
}else if (args[il.equals("-r")) {
it+t;

if (i > args.length) {
prUsage();
System.exit(0);

}

try {

renderBufSize = Integer.parselnt(args[il):



} catch (NumberFormatException e) {
prUsage();
System.exit(0);

}

}else {
mIStr = args[il;

}
itt;

}

if (mIStr == null) {
prUsage();
System.exit(0);

? T2 A8 20| Eots HIH AIOIZE 2 S0ls 28d ANZRH 202

HHE EXOF AHECE ENols XNEER TZ2EE2 HEE HI|6I0H Medialocators

0lJF JDt=gt DataSourceE MAE = UL

[2IAE 3] OOIH AAQ &5 22
Medialocator ml;
if ((ml = new Medialocator (mIStr)) == null) {
System.err.printin("Cannot build media locator from: " + mIStr);
prUsage();
System.exit(0);
}
DataSource ds = null;
try {
ds = Manager .createDataSource(ml);
} catch (Exception e) {
System.err.printin("Cannot create DataSource from: " + ml);

System.exit(0);

}
UMt 20| HOIEHAAE &ESsts 22101 #8dot0A ot= AudioBufferControl £ A4
ol RE= ZeA9 eopn() HIMAEE 0|26t GOIEHAA, @U2 2 H 37 &



Renderer HIHAJIE o1X&E EAHZCLE.
AudioBufferControl abc = new AudioBufferControl();

[2lAE 4] AudioBufferControl ZcHA S MAHI HAE =
)
)

if (labc.open(ds, captureBufSize, renderBufSize)

System.exit(0);

}

OlM= AudioBufferControl 2ciAE HE {A&ol= HHHOICH. Ol SHA= FramesS &2
0, JI2HQl Player, Processor2 OlHIE Xc2lE @ot0 ControllerListener()E& F& St
HeRez P8E HASE open()0IH, O open()HASOHA 28E 2 22 HMeldts
g Fgsttt. 8N, &= OO0lH 240t HI HEE=S M3dl==X2 HEE THEoHOF
SHCh. BHHIH HEE2 OI0IEHAAL getControl() HIXESE S 20HE &= JA2MH, OIS

gtetgt2 Control EO0I=Ch. BtEtE Control &2 BIIH ZAEZ0| Null gtOl OtLIetEH, Ol
| setBufferLength()E S5l0d HIHS AJIE LUIMAHE &2 XESUCH [2l
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[2IAE 5] HIOIEHAAS HHAEEZE MO
Control ¢ = (Control)ds.getControl("javax.media.control.BufferControl");
if (¢ !=null)

((BufferControl)c).setBufferLength(captureBufSize);

Old= f0AM MES COIEHAAS Sot0d 018 0|28 ZZANAE == 220ICH [
AE B]0IAM= Manager 222 2| createProcessor() HIAEESE 0|20t ZZHANE MHE
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try {
p = Manager .createProcessor (ds);

} catch (Exception e) {
System.err.printin("Failed to create a processor from the given DataSource: " + e);
return false;

}

p.addControl lerListener (this);

p.configure();

if (!waitForState(p.Configured)) {
System.err.printin("Failed to configure the processor.");
return false;

}

p.setContentDescriptor (null);

p.realize();

if (lwaitForState(p.Realized)) {
System.err.printin("Failed to realize the processor.");

return false;

}

Renderer HIHS 2AJ| MXIEE Z=2Z MMt Realized® = Prefetched &IJ| H&EO AHS
H=O010F SHCH. [2IAE 6]2 SotH Z=ZAMIMIb realized & &EHE &0QIGt1, OI=0
Renderer HIHAJI2l XI&, ZTZAHIAM2l prefetched XAS JAIH=H ECt. [ClAE 7]
Soll 7S YHEsS =Holot BX. ZZ2AMASl getControls()E Sotd ZZAIAMU SS=
ZHEE tigs &S6t 1, 0ledst AEE0! BufferControl QIXIE &0l6t= WEO0| 220t
Ct. OIEN 20& BIH HEES 0l HHHAEZ2 A7 XIE Renderer 012t <2l ME

ot D XIot= Rendererll HHAEEZSAS EQ18 41 setBufferLength()E Sot0 Renderer
A

°f HIHAJIE X&Eet=0 ZZNAE prefetched &EHZ 0SS AIZITH

[2IAE 7] Z2ANIM2 AEHB 20 Renderer HIH 3712 XA
Control cs[] = p.getControls();
Object owner;
for (int i =05 i <cs.length; i++) {
if (csli] instanceof Owned &% cs[i] instanceof BufferControl) {
owner = ((Owned)cs[i]).getOwner();
if (owner instanceof Renderer) {
((BufferControl)csli]).setBufferLength(renderBufSize);



}

p.prefetch();

if (waitForState(p.Prefetched)) {
System.err.printin("Failed to prefetch the processor.");

return false;

}

Ct2& OI0IH AAZ2H 20 & VisualComponent2t ControlPanelComponentE S AI2|=
S22 Sdoldlt Z=2AIMe oME  HMel =&O0ICH. 0l 22 T2 NA S
getVisualComponent () OIAAE 2t getControlPanelComponent() HIAEE Sot0l &ESE = U
Ch. 0401 NtXIQ &AAS Ot&lE ZZHMAME start() HAEE S6tH 2SS AI2ICH
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[eIAE 8] Componento 2 22

// Display the visual & control component if there's one.

setlLayout (new Borderlayout());

Component ¢c;

Component vc;

if ((vc = p.getVisualComponent()) != null) {
add("Center", vc);

}

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

}

p.start();

setVisible(true);

public void controllerUpdate(Control lerEvent evt) {
if (evt instanceof ConfigureCompleteEvent ||

evt instanceof RealizeCompleteEvent ||



evt instanceof PrefetchCompleteEvent) {
synchronized (waitSync) {
stateTransitionOK = true;
waitSync.notifyAll();
}
} else if (evt instanceof ResourceUnavailableEvent) {
synchronized (waitSync) {
stateTransitionOK = false;
waitSync.notifyAll();
}
} else if (evt instanceof EndOfMediaEvent) {
p.setMediaTime(new Time(0)):
} else if (evt instanceof SizeChangeEvent) {

}
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[2IAE 9] PushBufferDataSource SechA 9l =&

package jmfsample.media.protocol.live;

import javax.media.Time;
import javax.media.Medialocator;
import javax.media.protocol.=;

import java.io.l|OException;

public class DataSource extends PushBufferDataSource {
public PushBufferStream [] getStreams() {
if (streams == null) {
streams = new LiveStream[1];
stream = streams[0] = new LiveStream();
}

return streams;
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2 A HONMXHE MIIK &H2 S0t jmfsample.media.protocol . livect]

HAIGIACH. =20 022 IMFREgistryE S50 CIOIEAAC SE2 2ot I X
222 ZZ2EES LHAHUA jmfsamples S=otd IMStudioOlA Open URLE Sot( live:
2 ZZ2E XNESHH =20l XE& HAEH HOIHAAE &SEUL. UM HE
gm&mmﬂ)W&EEP%WN%@N%mW%%%&@@G.w$&9!?§mM|EEmﬂ
20| 0 2=20lA LiveStreamOlct= MEZ2 ZcHAE 0IScHAHIELCH

PushBufferStream 2ciA 2t MY E =S 28 Runnable

[all]
I

0

o
1
o
ol
=
Ll
Q

[2IAE 10] PushBufferDataSource 2eHAQl HH S
protected Object [] controls = new Object[0];
protected boolean started = false;
protected String contentType = "raw";
protected boolean connected = false;
protected Time duration = DURATION_UNKNOWN;
protected LiveStream [] streams = null;

protected LiveStream stream = null;

[2IAE 10]0IM E=X M PushBufferDataSource £ && 8t DataSource 2eHAMIA
MBEY BHH-E HOoIRUCH. 2 H2I0 M= DataSourcell ContentTypeE IS EXIE2
HIOIEHE = “ Raw” & H2lotA 204, DataSource2 AIZEHEQ! duration® FoE &
2B =2 DURATION_UNKNOWN=2Z XIZEGHRUCH. AX CIOIEHAADN AKX = BHHHEIY 22
LiveStream & AtSSIACH. GIINK A& 22 A JI2& 2l PushBufferDataSource

2 A EAHDF OlRH&CH. 2Lk PushBufferDataSources=
javax.media.protocol.DataSource OIA SHEEJ| [H2O0M

javax.media.protocol .DataSourcelAl 8AHE HMAEZSZ CHAl E2HF=AHOE
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[2IAE 11] javax.media.protocol.DataSourcell HIAE
public String getContentType() {
if (lconnected){
System.err.printin("Error: DataSource not connected");
return null;
}

return contentType;



public void connect() throws IOException {
if (connected)
return;

connected = true;

public void disconnect() {
try {
if (started)
stop();
} catch (IOException e) {}

connected = false;

public void start() throws IOException {
if (lconnected)
throw new java.lang.Error("DataSource must be connected before it can be
started");
if (started)
return;
started = true;

stream.start(true);

public void stop() throws IOException {
if ((lconnected) || (!started))
return;
started = false;

stream.start(false);

public Object [] getControls() {

return controls;



public Object getControl(String controlType) {
try {
Class cls = Class.forName(controlType);
Object cs[] = getControls();
for (inti=0; i< cs.length; i++) {
if (cls.isInstance(cslil))
return cslil;
}
return null;
} catch (Exception e) {

return null;

public Time getDuration() {

return duration;

—~

£ &&= getContentType()OICt. Ol HIXEE= HIOIHAAD LHREHCZ HME
TEIAHU=XE LAF= HAEOICH = FRUAME " raw” Bl 22 XNIES
O QIO AADF Connected EI X L RUACHH Nul IS BHEIGHH EICH OS2 A4HE
= connect(), disconnect() HIASO0IC. Ol HIAESOHAE ZeHIE 0125101 2 X
OO aAC HE HRE ZHOIN F=I€S +8otn, HOIHAAS HBO0 BUS
82 stop(JHIAEESE SEGHSB PEHIUJCH. CHS start(), stop() HAES 2EOICH
Ol R20A HEHSZ LiveStrean HIHE *SAIIA ZH, HRH2SZ= LiveStream®|
MY EDL 2SEN OOIH 2D HEs oAt U382z PEE HAE=
getControls()OICt. Ol HIAESEE CIOIEfAALHOI ControlPanelComponent,
VisualComponent , CacheingControl Components2 X2 &= HEES HIEES BHetol=
Ass YL HAYez REE HAS= getburation() 2N 2 FEUAMN=

DURAT |ON_KNOWNS  XI & St U Ct.

Ol M= PushBufferStreams SR8 A%£5l= LiveStreansS RSoIHEA. HA
PushBufferStreamOl CHol HAZ2ot DA StCH. 0] 2cHA= HIHEEHZ GI0OIEHE Pushole
SIHHOIAZM AN AEZES SHMUHH MAl OICIH OO |S8S22AM Mddle HEsS

+SSHCH Ol ME&l= OIC 24X = javax.media.Buffer2 28X EHOIT Ol &t
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[2IAE 12] LiveStream@l A& Xt
public LiveStream() {
if (videoData) {
int X, y, pOS, revpos;
size = new Dimension(320, 240);
maxDatalength = size.width * size.height * 3;
rgbFormat = new RGBFormat(size, maxDatalength,
Format.byteArray,
frameRate,
24,
3,2, 1,
3, size.width * 3,
VideoFormat.FALSE,
Format.NOT_SPECIFIED);
data = new byte[maxDatalength];
pos = 0;
revpos = (size.height — 1) * size.width * 3;
for (y = 0; y < size.height / 2; y++) {
for (x = 0; x < size.width; x++) {
byte value = (byte) ((y*2) & OxFF);
data[pos++] = value;
data[pos++] = 0;
data[pos++] = 0;
data[revpos++] = value;
data[revpos++] = 0;
data[revpos++] = 0;
}
revpos —= size.width  6;
¥
}else {
audioFormat = new AudioFormat(AudioFormat.LINEAR,



8000.0,
8,
1,
Format.NOT_SPECIFIED,
AudioFormat.SIGNED,
8,
Format.NOT_SPECIFIED,
Format.byteArray);
maxDatalength = 1000;
}
thread = new Thread(this);
}

= TEliAE Sl Sd= X&ots HAE OOIE AAS S IotK HdXt
S20A 220l HICIL Zo) QL2 EoMS ZOGHAL eHES
N

320%240 FJ|IZ RGBEUS

]

[2IAE 13] SourceStream & HMAE

public ContentDescriptor getContentDescriptor() {
return cd;

}

public long getContentLength() {
return LENGTH_UNKNOWN;

}

public boolean endOfStream() {

return false;

OlMl EE 222 SourceStreamUlA HAIZIHU= 3IHXI2 HIA=0|LCH

GetContentDescriptor(), getContentLength(), endOfStream()2 3JtXl WM ES Ol =LC}.

= TElAE 2HMAQ OOole AA2 H0IE XRot)| W20l LENGTH_UNKNOWNS
X &Eotod =ALCH

[2IAE 14] PushBufferStream 2t&1 HIAE
int seagNo = 0;



double freqg = 2.0;

public Format getFormat() {
if (videoData)
return rgbFormat;
else

return audioFormat;

public void read(Buffer buffer) throws IOException {
synchronized (this) {
Object outdata = buffer.getData();
if (outdata == null ||
l(outdata.getClass() == Format.byteArray) ||
((byte[])outdata).length < maxDatalength) {
outdata = new byte[maxDatalength];
buffer.setData(outdata);
}
if (videoData) {
buffer.setFormat( rgbFormat );
buffer.setTimeStamp( (long) (seaNo * (1000 / frameRate) * 1000000) );
int lineNo = (segNo * 2) % size.height;
int chunkStart = lineNo * size.width * 3;
System.arraycopy(data, chunkStart,
outdata, 0,maxDataLength — (chunkStart));
if (chunkStart !=0) {
System.arraycopy(data, 0, outdata, maxDatalength — chunkStart, chunkStart);
}
}else {
buffer.setFormat( audioFormat );
buffer.setTimeStamp( 1000000000 / 8 );
for (inti=0;i<1000; i++) {
((byte[1)outdata)[i] = (byte) (Math.sin(i / freq) * 32);
freq = (freq + 0.01);
if (freq > 10.0)
freq = 2.0;



s
buffer.setSequenceNumber( seagNo );
buffer.setLength(maxDatalength);
buffer.setFlags(0);
buffer.setHeader( null );
seaNo++;
}
}
public void setTransferHandler(BufferTransferHandler transferHandler) {
synchronized (this) {
this.transferHandler = transferHandler;
notifyAll();

void start(boolean started) {
synchronized ( this ) {

this.started = started:;

if (started && !thread.isAlive()) {
thread = new Thread(this);
thread.start();

}

notifyAll();

OlHl 8 222 PushBufferStream0il 2t E HAESO0ICH F28E HRAESSUHA
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[CIAE 15] MY E HH AS2
public void run() {
while (started) {
synchronized (this) {
while (transferHandler == null && started) {
try {
wait(1000);

} catch (InterruptedException ie) {

}

}
if (started && transferHandler != null) {
transferHandler.transferData(this);
try {
Thread.currentThread().sleep( 10 );
} catch (InterruptedException ise) {

}

}
public Object [] getControls() {
return controls;
}
public Object getControl(String controlType) {
try {
Class cls = Class.forName(controlType);
Object cs[] = getControls();
for (inti=0; i< cs.length; i++) {
if (cls.isInstance(cslil))
return cslil;
}

return null;

} catch (Exception e) {  // no such controlType or such control

return null;
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[O8 3] HAE OOoIEHAA 2020

JMFRegistryE S0t SE& HO0HAAE HE 06t ®I5tH JMStudioE #*=5H0
Bt File BI=2l Open URLE Eot0 Rcle= HAE HOIEHAAL 2XE XIEGHH
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Open URL

URL: (live://

Dpenl Cancell

[0 4] dIOIE A9 AXKE

o

Open URL HE&HE otl= 220 AM HAE HIOIEHS AMECR fAXIQI live:// E &L 2
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[0 5] IMStudioE S8 HAE HI0IHAAS E0]
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