ExoPIayer nopa 3apgayvm VK: ka
HacTpoWuKka acTumaTtopa,
BblOnopTa 1 6ydpepoB cokpaTuia
3a0epPXXKWN

‘




O cebe

Erop baxeHos, cTapwunin Android-paspaboTynk
B KomaHae VK.
OnbIT pa3paboTkn 6onee 6 net

AcnunpaHT YHuBepcuteta ITMO no nporpamwve

ICKyCCTBEHHbIA MHTENNEKT 1 MalUWHHOE
obyyeHue. CoTpyaHuk nabopatopum NTMO

@ [MpenopgasaTenb VK Education




5|/|611|(|0Te|(a
onhe video







TexHnyeckmne acnekTbl peannsaunin K

 OcHoBHOWM a3blk — kotlin * [lokpbIT eguHOIN CTaTUCTUKON
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YMeHbLWIN KONMMNYeCcTBO
3aBncaHmnnm Ha 30%
cpepncTtBamu ExoPlayer'a
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Kakne 6biBaloT CTO/bI
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Kakne 6biBatoT CTOJbl

Ctonn npwu ctapTe

V' rnjeepa HeT AaHHbIX
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Kakne 6biBatoT CTOJbl

Ctonn npwu ctapTe
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Kakne 6biBatoT CTOJbl
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KTO oTBe4vaeT 3a c6op

androidx.media3.common.Player.Listener {

/...

({STATE_IDLE, STATE_BUFFERING, STATE_READY, STATE_ENDED})
@interface {}

/**
* Called when the value returned from getPlaybackState() changes.
* @param playbackState The new playback {@Link }.

*/
default void onPlaybackStateChanged int playbackState) {}

}
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[ToKpbITE CTaTUCTUKON

val listener = object : Player.Listener {
var bufferingStartTimeMs: Long = -1

override fun onPlaybackStateChanged(playbackState: Int) {
when{
playbackState == STATE BUFFERING && bufferingStartTimeMs == -1L -> {
bufferingStartTimeMs = System.currentTimeMillis()

}
playbackState != STATE BUFFERING && bufferingStartTimeMs != -1L -> {

bufferingStartTimeMs = -1
//send analytics




[ToKpbITE CTaTUCTUKON

val listener = object : Player.Listener {
var bufferingStartTimeMs: Long = -1

override fun onPlaybackStateChanged(playbackState: Int) {
when{
playbackState == STATE BUFFERING && bufferingStartTimeMs == -1L -> {
bufferingStartTimeMs = System.currentTimeMillis()

}
playbackState != STATE BUFFERING && bufferingStartTimeMs != -1L -> {

bufferingStartTimeMs = -1
//send analytics

val player = ExoPlayer.Builder(context).build()
player.addListener(listener)
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bazoBas peannsauyus

/**
* Estimates bandwidth by Llistening to data transfers.
%

* The bandwidth estimate 1s calculated using a SlidingPercentile
and 1s updated each time a transfer ends. The initial estimate 1is
based on the current operator's network country code or the locale
of the user, as well as the network connection type. This can be

configured in the Builder.

*/

public final class DefaultBandwidthMeter implements
BandwidthMeter, TransferListener {...}
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bazoBas peannsauyus

SlidingPercentile
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bazoBas peannsauyus

public class SlidingPercentile {

//Adds a new weighted value.
public void addSample(int weight, float value) {...}

//Computes a percentile by integration.
public float getPercentile(float percentile) {...}

//Resets the sliding percentile.
public void reset() {...}

}

24



B3BelLeHHada cKob3dLlaa cpegHsas

35

30

25

20

15

10

6

8

10

t

12

14

Ye —
Ye —

16

18 20

[MPadunk ncxogHoM GyHKLNN (CUHNIA)
N ero ckonb3sauas cpegHss (KpacHas)
C WWMPWHOW OKHa n = 2

25



ba3oBag peannsayuns

public synchronized void onTransferEnd(DataSource source, DataSpec dataSpec, boolean isNetwork) {
long nowMs = clock.elapsedRealtime();

int sampleElapsedTimeMs = nowMs - sampleStartTimeMs;

totalElapsedTimeMs += sampleElapsedTimeMs;

totalBytesTransferred += sampleBytesTransferred;

if (sampleElapsedTimeMs > 0) {
float bitsPerSecond = (sampleBytesTransferred * 8000f) / sampleElapsedTimeMs;

slidingPercentile.addSample((int) Math.sgrt(sampleBytesTransferred), bitsPerSecond);
if (totalElapsedTimeMs >= ELAPSED MILLIS FOR_ESTIMATE
|| totalBytesTransferred >= BYTES TRANSFERRED FOR ESTIMATE) {
bitrateEstimate = (long) slidingPercentile.getPercentile(9.5f);

}
maybeNotifyBandwidthSample(sampleElapsedTimeMs, sampleBytesTransferred, bitrateEstimate);

sampleStartTimeMs = nowMs;
sampleBytesTransferred = 0;




ba3oBag peannsayuns

@Override
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ba3oBag peannsayuns
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ba3oBag peannsayuns
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ba3oBag peannsayuns
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ba3oBag peannsayuns
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ba3oBag peannsayuns

maybeNotifyBandwidthSample(sampleElapsedTimeMs, sampleBytesTransferred, bitrateEstimate);
sampleStartTimeMs = nowMs;
sampleBytesTransferred = 0;




DTOro oOCTaTOYHO?
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DTOro fOCTaTO4YHO?

Kagp 13 k/d “Cynepcemelika”. NpaBoo6nagaTens : Pixar Animation Studios
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Kyga cmoTpeTb ganbLue?

/**
* Estimates bandwidth by Llistening to data transfers.
%

* The bandwidth estimate 1s calculated using a SlidingPercentile and is updated
each time a transfer ends. The initial estimate i1s based on the current
operator's network country code or the locale of the user, as well as the network
connection type. This can be configured in the Builder.

*/

@UnstableApi
public final class DefaultBandwidthMeter implements BandwidthMeter,

TransferListener {...}




Kyga cmoTpeTb ganbLue?

/>I<>I<
* Estimates bandwidth by Llistening to data transfers.
sk

* The bandwidth estimate 1s calculated using a SlidingPercentile and is updated
each time a transfer ends. The initial estimate is based on the current
operator's network country code or the lLocale of the user, as well as the network
connection type. This can be configured in the Builder.

*/

@UnstableApi
oublic tinal class DetaultBancdwidthMeter implements BandwidthMeter,

TransferListener {...}




eter
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KTo ewle HacnepyeTt BandwidthMeter

public final class ExperimentalBandwidthMeter implements
BandwidthMeter, TransferListener {

@Override
public synchronized void onTransferEnd(DataSource source,
DataSpec dataSpec, boolean isNetwork) {

if (!isTransferAtFul LNetworkSpeed(dataSpec, isNetwork)) {
return;

}

bandwidthEstimator.onTransferEnd(source);

}




KTo ewle HacnepyeTt BandwidthMeter

bandwidthEstimator.onTransferEnd(source);
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Yto Ttakoe BandwidthEstimator?

/** The 1interface for different bandwidth estimation strategies. */

public interface BandwidthEstimator {

void onTransferInitializing(DataSource source);

void onTransferStart(DataSource source);

void onBytesTransferred(DataSource source, int bytesTransferred);
void onTransferEnd(DataSource source);

long getBandwidthEstimate();

void onNetworkTypeChange(long newBandwidthEstimate);




Yto Takoe BandwidthEstimator?

/** The 1interface for different bandwidth estimation strategies. */

public interface BandwidthEstimator {

void onTransferInitializing(DataSource source);

void onTransferStart(DataSource source);

void onBytesTransferred(DataSource source, int bytesTransferred);
void onTransferEnd(DataSource source);

long getBandwidthEstimate();

void onNetworkTypeChange(long newBandwidthEstimate);

TransferListener

BandwidthMeter




Kakune ectb BapuaHTbl BandwidthEstimator?

[Be peannsaunm B media3:

/**

* A BandwidthEstimator that captures a transfer sample each time all parallel transfers end
*/

public class CombinedParallelSampleBandwidthEstimator implements BandwidthEstimator

/**

* A BandwidthEstimator that captures a transfer sample each time a transfer ends. When

* parallel transfers are happening at the same time, the transferred bytes are aggregated in
a single sample.

*/
public class SplitParallelSampleBandwidthEstimator implements BandwidthEstimator
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BarngHem Ha meToa onTransferEnd

@Override
public void onTransferEnd(DataSource source) {
//...
long nowMs = clock.elapsedRealtime();
long sampleElapsedTimeMs = (int) (nowMs - sampleStartTimeMs);
if (sampleElapsedTimeMs > 0) {
bandwidthStatistic.addSample(sampleBytesTransferred, sampleElapsedTimeMs * 1000);
totalSamplesAdded++;
if (totalSamplesAdded > minSamples && totalBytesTransferred > minBytesTransferred) {
bandwidthEstimate = bandwidthStatistic.getBandwidthEstimate();

}
maybeNotifyBandwidthSample(

(int) sampleElapsedTimeMs, sampleBytesTransferred, bandwidthEstimate);
sampleBytesTransferred = 0;




BarngHem Ha meToa onTransferEnd

@Override
public void onTransferEnd(DataSource source) {
//...
long nowMs = clock.elapsedRealtime();
long sampleElapsedTimeMs = (int) (nowMs - sampleStartTimeMs);
if (sampleElapsedTimeMs > 0) {
bandwidthStatistic.addSample(sampleBytesTransferred, sampleElapsedTimeMs * 1000);
totalSamplesAdded++;
if (totalSamplesAdded > minSamples && totalBytesTransferred > minBytesTransferred) {
bandwidthEstimate = bandwidthStatistic.getBandwidthEstimate();
}

maybeNotifyBandwidthSample(
(int) sampleElapsedTimeMs, sampleBytesTransferred, bandwidthEstimate);
sampleBytesTransferred = 0;




BarngHem Ha meToa onTransferEnd

@Override

public void onTransferEnd(DataSource source) {
//...
long nowMs = clock.elapsedRealtime();

long sampleElapsedTimeMs = (int) (nowMs - sampleStartTimeMs);

if (sampleElapsedTimeMs > 0) {
bandwidthStatistic.addSample(sampleBytesTransferred, sampleElapsedTimeMs * 1000);
totalSamplesAdded++;

if (totalSamplesAdded > minSamples && totalBytesTransferred > minBytesTransferred) {
bandwidthEstimate = bandwidthStatistic.getBandwidthEstimate();
}

maybeNotifyBandwidthSample(

(int) sampleElapsedTimeMs, sampleBytesTransferred, bandwidthEstimate);
sampleBytesTransferred = 0;




BarngHem Ha meToa onTransferEnd

@Override
public void onTransferEnd(DataSource source) {
//...
long nowMs = clock.elapsedRealtime();
long sampleElapsedTimeMs = (int) (nowMs - sampleStartTimeMs);
if (sampleElapsedTimeMs > 0) {
bandwidthStatistic.addSample(sampleBytesTransferred, sampleElapsedTimeMs * 1000);
totalSamplesAdded++;
if (totalSamplesAdded > minSamples && totalBytesTransferred > minBytesTransferred) {
bandwidthEstimate = bandwidthStatistic.getBandwidthEstimate();
}

maybeNotifyBandwidthSample(
(int) sampleElapsedTimeMs, sampleBytesTransferred, bandwidthEstimate);
sampleBytesTransferred = 0;
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A BandwidthStatistic kto Takon?

/** The 1interface for different bandwidth estimation statistics. */
public interface BandwidthStatistic {

/**
* Adds a transfer sample to the statistic.
*/

void addSample(long bytes, long durationUs);

/**
* Returns the bandwidth estimate in bits per second, or {@Link
* BandwidthEstimator#ESTIMATE NOT AVAILABLE} 1if there 1is no estimate available yet.
*/

long getBandwidthEstimate();

/**
* Resets the statistic. The statistic should drop all samples and reset to its initial state,
* similar to right after construction.
*/

void reset();

}




A BandwidthStatistic kto Takon?

/** A BandwidthStatistic that calculates estimates using an exponential weighted average
public class ExponentialWeightedAverageStatistic implements BandwidthStatistic

/**

* A BandwidthStatistic that calculates estimates based on a sliding window weighted
* percentile.

*/

public class SlidingPercentileBandwidthStatistic implements BandwidthStatistic {

/**

* A BandwidthStatistic that calculates estimates based on a sliding window weighted
* average.

*/

public class SlidingWeightedAverageBandwidthStatistic implements BandwidthStatistic




dopmunpyem Ab

BandwidthMeter
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dopmunpyem Ab

BandwidthMeter

DefaultBandwidthMeter "””’——————————————
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dopmunpyem Ab

DefaultBandwidthMeter

BandwidthMeter

ExperimentalBandwidthMeter
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dopmupyem Ab

DefaultBandwidthMeter

BandwidthMeter

A Exper‘imentalBandwidthMeter‘
BandwidthEstimator *"’————————————_———_———
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dopmupyem Ab

DefaultBandwidthMeter

CombinedParallelSampleBandwidthEstimator

BandwidthMeter

*,,,——"""""’”’ﬂ~§§§§§§§~§--~‘"“* ExperimentalBandwidthMeter
BandwidthEstimator *"’————_————————__—————

SplitParallelSampleBandwidthEstimator
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dopmunpyem Ab

BandwidthMeter

DefaultBandwidthMeter ‘,,———""—"’——————~§§~§§§~§§§-§§~“‘* ExperimentalBandwidthMeter

CombinedParallelSampleBandwidthEstimator

\

BandwidthEstimator *""—_—————————__——————

‘///////\\\\\\\‘ SplitParallelSampleBandwidthEstimator
BandwidthStatistic "””””””””
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dopmupyem Ab o

BandwidthMeter

DefaultBandwidthMeter ‘,,———""——"——————~§§~§§§~§§§-§-“‘* ExperimentalBandwidthMeter
BandwidthEstimator *"’——__—————————__—————

CombinedParallelSampleBandwidthEstimator ‘///////\\\\\\\‘ SplitParallelSampleBandwidthEstimator
\ ot gttt ctic /

ExponentialWeightedAverageStatistic SlidingPercentileBandwidthStatistic

SlidingWeightedAverageBandwidthStatistic
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dopmupyem Ab o

BandwidthMeter

DefaultBandwidthMeter """——"’———————’——55555555555555555"‘* ExperimentalBandwidthMeter
BandwidthEstimator *“"——_————————__——————

CombinedParallelSampleBandwidthEstimator ‘///////\\\\\\\‘ SplitParallelSampleBandwidthEstimator
\ ot gttt ctic /

ExponentialWeightedAverageStatistic SlidingPercentileBandwidthStatistic

SlidingWeightedAverageBandwidthStatistic
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YTO eLllle MOXXHO HAaCTpPOUTb

Ana ExperimentalBandwidthMeter

1.

TimeToFirstByteEstimator —

anropuTM Onsa nogcyeTa aCTuMaTopa
Ha OCHOBE MepPBbIX 6aNT

InitialBitrateEstimate — HayanbHOE
3Ha4YeHne buTpenTa ons
onpeneneHHoro Trna ceTu

Ona BandwidthEstimator

1.

MinBytesTransferred —
MWHMasIbHOE KOM-BO 6anT
019 Havyana pacyéTa butpenta

MinSamples — MnHMManbHoe
KOJ1-BO C3MMJIOB 415 Havana
pacye€Ta buTpenTa
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[lo6aBnsem B NpPOEKT
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[lo6aBnsem B NpPOEKT

val bandwidthStatistic = SlidingPercentileBandwidthStatistic(
BANDWIDTH_MAX_ SAMPLES_COUNT,
BANDWIDTH PERCENTILE.coerceIn(©0.0, 1.0)
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[lo6aBngem B NpOeKT

val bandwidthEstimator = SplitParallelSampleBandwidthEstimator.Builder()
.setBandwidthStatistic(bandwidthStatistic)
.setMinBytesTransferred(MIN_BYTES_ TRANSFERRED)
.setMinSamples (MIN_SAMPLE_COUNT)
.build()
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[lo6aBnsem B NpPOEKT

val bandwidthMeter = ExperimentalBandwidthMeter.Builder(context)
.setBandwidthEstimator(bandwidthEstimator)
.setTimeToFirstByteEstimator(PercentileTimeToFirstByteEstimator())
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[lo6aBnsem B NpPOEKT

val player = ExoPlayer.Builder(context)
.setBandwidthMeter(bandwidthMeter)
.build()
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Pe3ynbTaTbl HTErpauunumn

va 876

CHWN3NOCb KONYEeCTBO
3aBlICaHNN

va 07

ynaJjio KOJIN4eCTBO BbIXOO0B
Ha CTOJIJ1aX
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YTo Takoe viewport
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KayecTBa Bnaeo

KayecTBO Bugeo

CooTHoLeHne nnkcenemn
(wnpwHa x BbICOTA)

KonnyecTBO nukcenen

144p
240p
360p
480p (SD)
720p (HD)
1080p (Full HD)
1440p (Quad HD)
2160p (4k Ultra HD)

4320p (8k Ultra HD)

256 x 144

426 x 240

640 x 360

854 x 480

1280 x720

1920 x 1080

2560 x1440

3840 x 2160

7 680 x4 320

36 864

102 240

230 400

409 920

921 600

2073 600

3686 400

8 294 400

33177 600
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CB#3b KayecTBa BNaeo n viewport

240p 720p
360p 1080p
480p 1440p

®parmeHT 13 Bugeo “borgaH Nlucesckun x Xac6uk | YTO BbI1O OAJIbLLE? | YBL", KaHan : YB[,
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CB#3b KayecTBa BNaeo n viewport

W N W /[
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1440p

I'IOII.CTABA ’

rIOJ:I.CTABA ‘
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CBA3b KayecTBa BUAeO 1 viewport

>

Yem MeHbLUe BbionopT,
TEeM XyXe rfas yesnoBeka

MOXET pasnnyaTb Ka4eCcTBO
KapPTUHOK B BbICOKMX
paspeLleHns
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CBA3b KayecTBa BUAeO 1 viewport

Yem mMmeHbLLe BblonopT,

TeM XyXe rnas yenoBeka
MOXET pa3ndaTb Ka4yeCcTBO
KapTUHOK B BbICOKIWX
paspeLueHmns

Yem MeHbLUe BblonopT,
TEM MEHbLUE nuKceneun

0119 OTOBpaXKeHss KapTUHOK
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Hangute 1 612 800 oTnnyunm

BorgaH Jluceeckuii x Xacéuk | YTO BblJ10
OANDbLUE? | Y4B/

Eweé

Q871K (D 414K £> 643K @)

TaBa #12 | Monos, LlacTyH, MosoB,
srirn Do
Hanee: Y70 6b1710 Aanblue? - AHACT...
47

BorgaH Jluceeckuii x Xacéuk | YTO BblJ10
OANDbLUE? | Y4B/

Ewe

wsgr PO

Q871K (D 414K £> 643K ®©

Wi

aBa #12 | Monos, LWacTyH, o308,

srn Do
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Hangute 1 612 800 oTnnyunm

BorgaH Jluceeckuii x Xacéuk | YTO BblJ10
OANDbLUE? | Y4B/

Q87K (J 414K 2> 643K

Eweé

BorgaH Jluceeckuii x Xacéuk | YTO BblJ10
OANDbLUE? | Y4B/

Ewe

wsgr PO

Q871K (D 414K £> 643K ®©

— [Hanee: Yto 6b1n0 Aanblue? - AHACT...
- ~% uBp?-3/47

1080p — 2073 600 nukcenen
1440p — 3 686 400 nukcenen
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Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

class OneVideoViewHolder {

constructor(surfaceView: SurfaceView) {
attachView(surfaceView)

}

constructor(textureView: TextureView) {
attachView(textureView)

}

@Volatile
var viewportSize: Size? = null
private set

private fun attachView(view: View) {
val setNonEmptyViewport: (View) -> Unit = { v ->
viewportSize = if (v.width == 0 || v.height == ©) null else Size(v.width, v.height)
}
setNonEmptyViewport(view)
view.addOnLayoutChangelListener { v, _, _, _, _, _, _, _, _ ->
setNonEmptyViewport(v)




Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

class OneVideoViewHolder {

constructor(surfaceView: SurfaceView) {
attachView(surfaceView)

}

constructor(textureView: TextureView) {
attachView(textureView)

}

@Volatile
var viewportSize: Size? = null
private set

private fun attachView(view: View) {
val setNonEmptyViewport: (View) -> Unit = { v ->
viewportSize = if (v.width == @ || v.height == @) null else Size(v.width, v.height)
}
setNonEmptyViewport(view)
view.addOnLayoutChangelListener { v, _,
setNonEmptyViewport(v)
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Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

class OneVideoViewHolder {

constructor(surfaceView: SurfaceView) {
attachView(surfaceView)

}

constructor(textureView: TextureView) {
attachView(textureView)

}

@Volatile
var viewportSize: Size? = null
private set

private fun attachView(view: View) {
val setNonEmptyViewport: (View) -> Unit = { v ->
viewportSize = if (v.width == @ || v.height == @) null else Size(v.width, v.height)
}
setNonEmptyViewport(view)
view.addOnLayoutChangelListener { v, _,
setNonEmptyViewport(v)
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Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

private fun attachView(view: View) {
val setNonEmptyViewport: (View) -> Unit = { v ->
viewportSize = if (v.width == 0 || v.height == ©) null else Size(v.width, v.height)
}
setNonEmptyViewport(view)
view.addOnLayoutChangelListener { v, _
setNonEmptyViewport(v)




Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

class OneVideoTrackSelection(
group: TrackGroup,
tracks: IntArray,
bandwidthMeter: BandwidthMeter,
private val viewportSizeProvider: () -> Size?,
: AdaptiveTrackSelection(
group,
tracks,
bandwidthMeter,




Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

class OneVideoTrackSelection(...) {

override fun updateSelectedTrack(...) {
super.updateSelectedTrack(...)
updateSelectedIndexByViewportSize()

}

private fun updateSelectedIndexByViewportSize() {
val viewportSize = viewportSizeProvider() ?: return
val needToAdaptToViewport = !fitsFully(viewportSize, videoTracks[selectedIndex])
if (needToAdaptToViewport) {
videoTracks.forkEachIndexed { index, format ->
if (fitsFully(viewportSize, format)) {
selectedIndex = index
return

private fun fitsFully(viewportSize: Size, format: Format) =
format.width <= viewportSize.width && format.height <= viewportSize.height




Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

private fun updateSelectedIndexByViewportSize() {
val viewportSize = viewportSizeProvider() ?: return
val needToAdaptToViewport = !fitsFully(viewportSize, videoTracks[selectedIndex])
if (needToAdaptToViewport) {
videoTracks.forEachIndexed { index, format ->
if (fitsFully(viewportSize, format)) {
selectedIndex = index
return

private fun fitsFully(viewportSize: Size, format: Format) =
format.width <= viewportSize.width && format.height <= viewportSize.height




Pelwlaem npo6semMy «JIMLLHNX» AaHHbIX

val trackSelectionFactory = OneVideoTrackSelection.Factory(viewportSizeProvider)
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PeLuaem npo6aemMy «JIMLHNX» OaHHbIX "

val trackSelector = DefaultTrackSelector(
context,
trackSelectionFactory

)
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PeLuaem npo6aemMy «JIMLHNX» OaHHbIX "

val player = ExoPlayer.Builder(context)
.setBandwidthMeter (bandwidthMeter)
.setTrackSelector(trackSelector)

.build
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VITorn

KOJIMYeCTBO 3aBNCaHUN
CHWN3MNNOCb Ha 13%

BpeMs rnokasa nepBoro Kagpa
YyCKOPWIOCb Ha 2%

NPUIOXEHNE CTaNo NoTPELGNATb
MeHbLUEe TpaduriKka 1 baTapewn

FTR n ANR npunoxeHuns
COKpPaTUNCD

G0



Ecnn HeEMHOro He XxBaTW/10 JAaHHOrO pa3aena

3‘ EgorBa 3 deB E

VMeHbLIaeM 3aBUCaHUA U ONTUMU3MpPYEM NoTpebneHmne Tpacduka: Kak KomaHaa
VK Bugeo pa6otaert c viewport Ha Android

, Android*, Paspa6oTka Mo6unbHbIX NpunoxeHun*, Pabota c Bupgeo*

TyTtopuan
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bydep
N HEe TOJ1bKO




YTOo Takoe 6ydep? 0

Kuplinov » Play
28 aBrycta B 16:00

31:30/ 44:55

YEPTOBLUMHA HA NOABOAHOWM NOAKE = Static Dread: The Submarine #1

152 TbiC npocMoOTpOB

Kak 06bl4HO BbIrNaanT 6ydep oas nonb3oBaTerns

®parmeHT 13 Buageo "YEPTOBLUMHA HA MOABOOHOW NOAKE W Static Dread: The Submarine #1", Kanan : Kuplinov » Play 93



YTOo Takoe 6ydep?

Kuplinov = Play v
28 aBrycta B 16:00

31:30/ 44:55

YEPTOBLLWHA HA NOABOAHOW NNOAKE » Static Dread: The Submarine #1

152 Tbic NpocMOTpPOB

Kak 06bl4HO BbIrNaguT 6ydep ons nosb3oBaTtens
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YTOo Takoe 6ydep?

Kak 06bl4HO BbIrNaanT 6ydep oas nonb3oBaTerns
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KTO 3a Hero orsevyaeT?
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KTO 3a Hero orsevyaeT?

androidx.media3.exoplayer.LoadControl
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KTO 3a Hero orsevyaeT?

androidx.media3.exoplayer.LoadControl

androidx.media3.exoplayer.DefaultLoadControl
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VI3 yero coctomnT

public Builder() {
playerTargetBufferBytes = new HashMap<>();
playerTargetBufferBytes.put(PlayerId.PRELOAD.name, DEFAULT TARGET BUFFER BYTES FOR PRELOAD);
minBufferMs = DEFAULT MIN_BUFFER MS;
minBufferForLocalPlaybackMs = DEFAULT_MIN_BUFFER_FOR_LOCAL_PLAYBACK MS;
maxBufferMs = DEFAULT_MAX_BUFFER_MS;
maxBufferForLocalPlaybackMs = DEFAULT_MAX_ BUFFER_FOR_LOCAL_PLAYBACK MS;
bufferForPlaybackMs = DEFAULT BUFFER _FOR _PLAYBACK MS;
bufferForPlaybackForLocalPlaybackMs = DEFAULT_BUFFER_FOR_PLAYBACK FOR_LOCAL_PLAYBACK MS;
bufferForPlaybackAfterRebufferMs = DEFAULT BUFFER FOR _PLAYBACK AFTER REBUFFER MS;
bufferForPlaybackAfterRebufferForLocalPlaybackMs =

DEFAULT BUFFER_FOR_PLAYBACK AFTER_REBUFFER_FOR_LOCAL_PLAYBACK MS;
targetBufferBytes = DEFAULT TARGET BUFFER BYTES;
prioritizeTimeOverSizeThresholds = DEFAULT_PRIORITIZE TIME OVER_SIZE THRESHOLDS;
prioritizeTimeOverSizeThresholdsForLocalPlayback =

DEFAULT _PRIORITIZE TIME OVER _SIZE THRESHOLDS FOR LOCAL PLAYBACK,
backBufferDurationMs = DEFAULT BACK BUFFER DURATION_MS;
retainBackBufferFromKeyframe = DEFAULT_RETAIN_BACK BUFFER_FROM_KEYFRAME;




VI3 yero coctomnT

public Builder() {
playerTargetBufferBytes = new HashMap<>();
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bufferForPlaybackAfterRebufferForLocalPlaybackMs =
DEFAULT BUFFER _FOR_PLAYBACK AFTER REBUFFER _FOR_LOCAL_PLAYBACK MS;
targetBufferBytes = DEFAULT TARGET BUFFER BYTES;
prioritizeTimeOverSizeThresholds = DEFAULT PRIORITIZE TIME OVER SIZE THRESHOLDS;
prioritizeTimeOverSizeThresholdsForLocalPlayback =
DEFAULT PRIORITIZE TIME OVER SIZE THRESHOLDS FOR LOCAL_PLAYBACK;
backBufferDurationMs = DEFAULT BACK BUFFER DURATION_MS;
retainBackBufferFromKeyframe = DEFAULT RETAIN BACK BUFFER FROM KEYFRAME;




VI3 yero coctomnT

public Builder() {
playerTargetBufferBytes = new HashMap<>();
playerTargetBufferBytes.put(PlayerId.PRELOAD.name, DEFAULT TARGET BUFFER BYTES FOR _PRELOAD);
minBufferMs = DEFAULT MIN BUFFER MS;
minBufferForLocalPlaybackMs = DEFAULT MIN BUFFER FOR LOCAL PLAYBACK MS;
maxBufferMs = DEFAULT_MAX_BUFFER_MS;
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prioritizeTimeOverSizeThresholdsForLocalPlayback =
DEFAULT PRIORITIZE TIME OVER SIZE THRESHOLDS FOR LOCAL_PLAYBACK;
backBufferDurationMs = DEFAULT BACK BUFFER DURATION_MS;
retainBackBufferFromKeyframe = DEFAULT RETAIN BACK BUFFER FROM KEYFRAME;




VI3 yero coctomnT

public Builder() {
playerTargetBufferBytes = new HashMap<>();
playerTargetBufferBytes.put(PlayerId.PRELOAD.name, DEFAULT TARGET BUFFER BYTES FOR _PRELOAD);
minBufferMs = DEFAULT MIN BUFFER MS;
minBufferForLocalPlaybackMs = DEFAULT MIN BUFFER FOR LOCAL PLAYBACK MS;
maxBufferMs = DEFAULT MAX BUFFER MS;
maxBufferForLocalPlaybackMs = DEFAULT MAX BUFFER FOR LOCAL PLAYBACK MS;
bufferForPlaybackMs = DEFAULT_BUFFER_FOR_PLAYBACK_MS;
bufferForPlaybackForLocalPlaybackMs = DEFAULT BUFFER _FOR PLAYBACK FOR LOCAL PLAYBACK MS;
bufferForPlaybackAfterRebufferMs = DEFAULT BUFFER FOR _PLAYBACK AFTER REBUFFER MS;
bufferForPlaybackAfterRebufferForLocalPlaybackMs =
DEFAULT BUFFER _FOR_PLAYBACK AFTER REBUFFER _FOR_LOCAL_PLAYBACK MS;
targetBufferBytes = DEFAULT TARGET BUFFER BYTES;
prioritizeTimeOverSizeThresholds = DEFAULT PRIORITIZE TIME OVER SIZE THRESHOLDS;
prioritizeTimeOverSizeThresholdsForLocalPlayback =
DEFAULT PRIORITIZE TIME OVER SIZE THRESHOLDS FOR LOCAL_PLAYBACK;
backBufferDurationMs = DEFAULT BACK BUFFER DURATION_MS;
retainBackBufferFromKeyframe = DEFAULT RETAIN BACK BUFFER FROM KEYFRAME;




VI3 yero coctomnT

public Builder() {
playerTargetBufferBytes = new HashMap<>();
playerTargetBufferBytes.put(PlayerId.PRELOAD.name, DEFAULT TARGET BUFFER BYTES FOR _PRELOAD);
minBufferMs = DEFAULT MIN BUFFER MS;
minBufferForLocalPlaybackMs = DEFAULT MIN BUFFER FOR LOCAL PLAYBACK MS;
maxBufferMs = DEFAULT MAX BUFFER MS;
maxBufferForLocalPlaybackMs = DEFAULT MAX BUFFER FOR LOCAL PLAYBACK MS;
bufferForPlaybackMs = DEFAULT BUFFER _FOR_PLAYBACK MS;
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Pa3bepem KaXkgbi napameTp ©

/**
* The default minimum duration of media that the player will attempt to
ensure 1s buffered at all times, in milliseconds.

*/
public static final int DEFAULT_MIN_BUFFER MS = 50 000;
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Pa3bepem KaXkgbi napameTp ©

Jx*

* The default maximum duration of media that the player will attempt
to buffer, in milliseconds.

3/
public static final int DEFAULT_MAX_BUFFER_MS = 50_600;
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Pa3bepem Kaxabin napameTp ©

/**

* The default duration of media that must be buffered for playback to start or resume
following a user action such as a seekR, in milliseconds.

*/
public static final int DEFAULT_BUFFER_FOR_PLAYBACK MS = 1000;

/**
* The default duration of media that must be buffered for playback to resume after a

rebuffer, in milliseconds. A rebuffer is defined to be caused by buffer depletion
rather than a user action.

*/
public static final int DEFAULT_BUFFER_FOR_PLAYBACK AFTER_REBUFFER_MS = 2000;
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Pa3bepem Kaxabi napameTp K

/** The default backR buffer duration in milliseconds. */
public static final int DEFAULT_BACK BUFFER DURATION MS = 0O;

107



Kak Bbi6paTb Hy>XHble napamMmeTpbl? B
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Kak BbI6paTb HY>XHble napamMeTpbl? ©

[MposecTn A/b
CO BCEMU BO3MOXHbIMW

napamMeTpamm
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Kak BbI6paTb HY>XHble napamMeTpbl?

[MposecTn A/b
CO BCEMUN BO3MOXHbIMVI
napameTpamu

Bbi6paTb Hy>Hble
napamMmeTpbl

B 3aBICMMOCTIN OT TunNa
N OopMbl NOTPEBNEHUNS
KOHTEHTa Ha OCHOBe
CTaTUCTUNKW
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wem 6anaHc

Cnvwkom MmaneHbknin bydpep —
oyayT CTONNbI

Cnvwkom 6onbLion bydep —
oyoyT OOMbl n nNWHWMA TpaduK
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Nwem 6anaHc K

Cnnwkom maneHbknm bydpep —
oyayT CTONNbI

Cnnwkom 6onbLion bydep —
oyoyT OOMbl n nuwHWUnN Tpaduk

HaeanbHbIN 6anaHc

Kagp 13 k/¢b "Mctuntenn: BoliHa 6eckoHedHocTn”, MNMpaBoo6nagaTens : Marvel Studios
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dopmnpyem Ab w
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Dopmunpyem Ab o

Paspenunun LoadControl
a9 BNOaeo 1 KNnnos

14



Dopmunpyem Ab o

Pa3spenunnn LoadControl Paspenunn LoadControl
014 BUAEO N KINMNOB On4a TUNoB AEeBalICOB
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K yemy Mbl npyLAn K

val bufferMs = when {
isClip -> 10 000
isHigh -> 120 000
else -> 70 000
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K yemy mbl npuyLnn ©

val bufferForPlaybackMs = 1000
val bufferAfterRebufferMs = 2000
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K yemy mbl npuyLnn B

val backBufferDurationMs = if (isClip) © else 50 000
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K yemy mbl npuyLnn 0

val loadControl = DefaultLoadControl.Builder()
.setBufferDurationsMs(bufferMs, bufferMs, bufferForPlaybackMs, bufferAfterRebufferMs)
.setBackBuffer(backBufferDurationMs, false)
.build()
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K yemy mbl npuyLnn o

val player = ExoPlayer.Builder(context)
.setBandwidthMeter(bandwidthMeter)
.setTrackSelector(trackSelector)
.setLoadControl(loadControl)
.build()
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VITOorm O

KOJINYECTBO 3aBNCaHN KOJINYECTBO OLLUNBOK
CHUXXEHO Ha 8% ynano Ha 2%

KOJINYEeCTBO 3aBNCaHWI Mpu FTR n ANR npunoxeHuns
nepemMoTKe CHMN3NNOCb Ha 12% COKpaTUNCD
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Yero po6mnncob
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IToroBbin BapunaHT nJjieepa o

val player = ExoPlayer.Builder(context)
.setBandwidthMeter (bandwidthMeter)

.setTrackSelector(trackSelector)
.setLoadControl(loadControl)
.build()

123



IToroBbin BapunaHT nJjieepa o

.setBandwidthMeter (bandwidthMeter)
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IToroBbin BapunaHT nJjieepa o

.setTrackSelector(trackSelector)
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IToroBbin BapunaHT nJjieepa o

.setLoadControl(loadControl)
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MeTpunkin ©

° CHmxeHune ctonnos Ha 30%

° CHMXeHMe BbIXOoAoB Ha cTonne Ha 12%

° CHmXeHne CcToNNoB Npu NnepemoTke Ha 12%
0 CHwmxeHue first byte u first frame

0 CHmxeHne ANRmn FTR




A yTO ganbwe? o
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A yTO panbLie? L«

c usePlatformDiagnostics
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A yTO panbLie? o

0 usePlatformDiagnostics

e stuckBufferingDetectionTimeoutMs
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A yTO panbLie? K

0 usePlatformDiagnostics

e stuckBufferingDetectionTimeoutMs

e seekParameters
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A yTO panbLie? L«

c usePlatformDiagnostics

e stuckBufferingDetectionTimeoutMs

e seekParameters

e shouldCancelChunkLoad BHyTpu TrackSelection
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A yTO panbLie? o

usePlatformDiagnostics
stuckBufferingDetectionTimeoutMs

seekParameters

shouldCancelChunkLoad BHyTpu TrackSelection

[lanbHenwee nsyvyeHume aK3bil...
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icnonb3ynte ¢ yMmOM npepacTaB/ieHHble MeXaHN3Mbl.
Peannsymnrte nx nog CBoun HYy>XAbl N NPOAYKTbI.
YaydwanTte paboTy nneepa and nosibsoBartesien.
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Cnacméo
3a BHUMaHune!




