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PSDK 1.3 for Android Programmer's Guide

Overview and prerequisites

The Adobe Primetime Software Development Kit (PSDK) client for Android is a toolkit that provides you with the
means to add advanced video playback functionality to your applications. This PSDK also supports ad insertion,
content protection, and analytics.

The PSDK for Android is implemented entirely in Java . It includes an APl and sample code to help you create an
advanced media player and integrate Primetime features into the player.

This guide assumes that you understand developing applications using Java. It walks you through the steps required
to create a video player in Java on Android devices using the Primetime Player SDK.

Overview of the Player SDK

The Primetime Player SDK for Android includes a variety of features.
The following list describes some of the PSDK'’s functionality:

* VOD and live/linear streaming

* Support for full-event replay

» Seamless ad insertion and tracking through VAST/VMAP

* Access to digital rights management (DRM)-related services

» Playback of HLS streams unencrypted or with Protected HTTP Live Streaming (PHLS), AES128, or Adobe Access
protection

* Client tracking and QoS measurement and reporting

* Notifications that enable the PSDK and your application to communicate asynchronously about the status of videos,
advertisements, and other elements, and also that log activity

» Management of the playback window, including methods that play, stop, pause, seek, and retrieve the playhead
position

» Closed captioning (608, 708, WebVTT) and alternate forms of audio for increased accessibility

* Control for text styling in captions

* DVR capability, fast forward and fast rewind (trick-play mode), and slow motion

« Bit-rate controls and adaptive bit-rate logic

» Custom cue tags for ads

* Failover

» Debug logging

* Adjustable playback buffers

« 302 redirect optimization

* Customizable content/ad insertion workflow including blackout signaling

 Customizable advertising playback policies

» Fragment duration, size and time-to-download tracking support

Considerations

Keep this information in mind while using the PSDK for Android .
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* Playback is supported only for HTTP Live Streaming (HLS) content.

» Main video content can be either multiplexed (video and audio streams are in the same rendition) or unmultiplexed
(video and audio streams are in separate renditions).

* The PSDK API is implemented in Java .

* Video playback requires the Adobe Video Engine (AVE). This affects how and when media resources can be
accessed:

« Closed captioning is supported to the extent provided by AVE.

» Depending on encoder precision, the actual encoded media duration may differ from the durations recorded in
the stream resource manifest.

There is no reliable way to resynchronize between the ideal virtual timeline and actual playout timeline. Progress
tracking of the stream playback for ad management and Video Analytics must use the actual playout time, so
reporting and user interface behavior might not precisely track the media and advertisement content.

 The incoming user agent for all HTTP requests from the Android PSDK contains the following string pattern:
"Adobe Prinetime/psdk_version + original User Agent"

Requirements

The Android player requires specific properties for media content, manifest content, DRM, and software versions.
System and software requirements

Confirm that your hardware, operating system, and application versions are sufficient for this version of the PSDK.

Operating system | Android 2.3 or later (3.1 is not officially supported)

CPU 1 GHz Single Core or equivalent
RAM 256 MB
GPU Hardware GPU required for playback

Content and manifest requirements

Check the restrictions and requirements for streams and playlist/manifests, including DRM encryption keys.

Content segment duration The duration of any given segment must not exceed the target duration
specified in the manifest file.

DRM - Adobe Access If the DRM-protected stream is multiple bit rate (MBR), the DRM encryption
key used for the MBR should be the same as the key used in all the bit-rate
streams.

Ad variant manifests Ad variant manifests must have the same bit-rate renditions as that of the

main content.

#EXT-X-VERSION requirements

The version of #EXT-X-VERSION in the .m3u8 file affects what features are available to your application and what
EXT tags are valid in your playlist/manifest.

About the #EXT-X-VERSION tag, which specifies the HLS protocol version:

* The version must match the features and attributes contained within the HLS playlist; otherwise, playback errors
might occur. Refer to the most recent version of the HTTP Live Streaming specification.

Updated 24 June 2014
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« If the tag is not included in the master or media playlists or if no version is specified, then version 1 is used by
default and any content that does not comply with version 1 will not play.

» We recommend the use of at least version 2 for playback in PSDK-based clients. Clients and servers must implement
the versions as follows for various features:

Use at least this version To use these features
EXT-X-VERSION:2 The IV attribute of the EXT-X-KEY tag

EXT-X-VERSION:3 « Floating-point EXTINF duration values

The duration tags (#EXTINF:<duration>,<title>) in version 2 were rounded to
integer values. Version 3 and above require durations to be exact in floating point.

* PSDK features such as Ad Insertion and seamless ABR

EXT-X-VERSION:4 « The EXT-X-BYTERANGE tag

* The EXT-X-I-FRAME-STREAM-INF tag

* The EXT-X-I-FRAMES-ONLY tag

* The EXT-X-MEDIA tag

» The AUDIO and VIDEO attributes of the EXT-X-STREAM-INF tag
* PSDK alternate audio

Best practices

These are recommended practices for the Adobe PSDK for Android .

» Use HLS Version 3.0 or above for program content.

New features for 1.3

Summary of product enhancements for the 1.3 Android PSDK.
* Blackout signaling

The opportunity resolver workflow ( Pl acenent Opport uni t yDet ect or ) is a component of the PSDK used to
detect custom tags in the stream and create placement opportunities. These placement opportunities are then sent
to the content resolver ( Cont ent Resol ver ) to customize the content/ad insertion workflow based on the placement
opportunity properties and metadata.

The PSDK includes a default opportunity resolver that understands default ad cues, and a default ad resolver that
provides ads to be inserted based on the ad metadata provided in the player item. You can replace these default
resolvers to customize the workflow of custom tag detection and ad/content insertion to implement different scenarios
such as recognizing custom tags for ad insertion, implementing a custom ad provider, or providing blackouts. See
Customize opportunity and content resolvers.

» Greater Ad Insertion Flexibility

You can now customize your viewers' advertising experience. Set custom ad policies for unique viewer situations
(play, seek, fast forward, rewind, resume) and business rules. See Playback behavior and optional customizations.

* Enhanced video analytics with heartbeat support
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Turn-key integration with the Adobe Analytics and Primetime player monitoring through the Video heartbeat library.
Simply provide your SiteCatalyst tracking server, report suite ID, and configuration parameters to have a fully
functional video implementation. Analytics about video viewing sessions can be viewed in real-time inside Primetime
player monitoring and is fully integrated into your Adobe Analytics report suite.

See Use Video Analytics in a PSDK-based player.
* Enhanced FF and RW (trick play)

Rewind and Fast Forward your video streams just like your favorite DVD player or DVR. Primetime players now
support the ability to play back content at speeds 2x - 32x.

Note: Live DVR use cases are not fully supported at this time.

See Use trick play mode (FF and REW) and slow motion.
* New font type sets for closed captioning

Adobe now bundles CVAA-compliant fonts with our Android PSDK. This change was made with accessibility in
mind and will ensure that there is a consistent captioning experience across all Android devices. See Control
closed-caption styling.

SDK changes for 1.3

Several API interfaces have changed for the 1.3 PSDK for Android .

Element Description

Method changed: The first parameter of MediaPlayerltemLoader now has the same

« MediaPlayerltemLoader context as that of the first parameter of the VideoEngineAdapter.

DefaultMediaPlayer new methods:

* seekToLocalTime
* convertToLocalTime
* getLocalTime

New classes: Supports customizable ad playback behavior.

« DefaultAdPolicySelector
« AdvertisingMetadata
* AdPolicyInfo

Renamed classes: « Renamed to AdPolicySelector

» AdBreakPolicySelector

Migrate from PSDK 1.2 to 1.3

The 1.3 PSDK includes various API changes that might affect your existing applications.
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Update ad-playback behavior for PSDK 1.3

The way in which ad break behavior is controlled has changed. In addition, some API elements have changed or
been renamed as a result.

Ad behavior changes include:

» The AdBr eakPol i cySel ect or interface is replaced by AdPol i cySel ect or, which has the following methods:
*public AdBreakPolicy sel ectPolicyFor AdBr eak( AdPol i cyl nfo adPol i cyl nfo);
e public List<AdBreakPl acenent > sel ect AdBr eaksToPl ay( AdPol i cyl nfo adPol i cyl nfo);

e public AdPolicy sel ectPolicyForSeekl nt oAd( AdPol i cyl nfo adPol i cyl nf 0);
e publ i c AdBreakAsWat ched sel ect Wt chedPol i cyFor AdBr eak( AdPol i cyl nfo adPol i cyl nfo);

» The Def aul t AdBr eakPol i cySel ect or class is replaced by Def aul t AdPol i cySel ect or, which implements
AdPol i cySel ect or.

To reproduce the same ad behavior as in the PSDK 1.2:

Create a Cust omAdPol i cySel ect or class that either extends the Def aul t AdPol i cySel ect or class orimplements
the AdPol i cySel ect or interface. In Cust omAdPol i cySel ect or:

a) Override the sel ect Pol i cyFor AdBr eak method. For normal playback, make sure that it returns the same
AdBr eakPol i cy as in the PSDK 1.2.

For example:

» Return AdBreakPolicy.PLAY if your old ad breaks are always kept on the timeline after play.
 Return AdBreakPolicy. REMOVE if your old ad breaks are always removed from the timeline after play.

b) Override sel ect AdBr eaksToPl ay method and implement:

« Return the last AdBr eak whenever a seek forward occurs. (Note: Playback resumes from the desired seek
position instead of from the ad break end position.)
* Return null whenever a seek backward occurs.

c) Override sel ect Pol i cyFor Seekl nt oAd method and implement:

 Return AdPolicy.PLAY FROM_AD_ BREAK_ BEGIN whenever a seek forward occurs.
» Return AdPolicy.SKIP_AD_BREAK whenever a seek backward occurs.

Create a video player

The PSDK provides the tools that you need for creating your own advanced video player application, which you can
integrate with other Primetime components.

Follow these instructions to create your own Primetime player:

Work with cookies

You can use use Android utilities to write arbitrary data to cookies for session management, gate access, and so
on.

One possible use for this is in conjunction with some kind of authentication when making requests to the key server.
For example:

1. Your customer logs into your website in a browser and their login shows that they are allowed to view content.
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2. Your application generates an authentication token, based on what is expected by the license server. Pass that
value to the PSDK.

3. The PSDK sets that value in the cookie header.

4. When the PSDK makes a request to the key server to get a key to decrypt the content, that request contains the
authentication value in the cookie header, so the key server knows the request is valid.

Create a cookieManager and add your cookies for the URIs to your cookieStore. For example:

Cooki eManager cooki eManager =new Cooki eManager () ;

Cooki eHandl er . set Def aul t (cooki eManager) ;

Ht t pCooki e cooki e=new Htt pCooki e("lang","fr");

cooki e. set Dormai n("twi tter.cont);

cooki e.setPath("/");

cooki e. set Versi on(0) ;

cooki eManager . get Cooki eStore().add(newURl ("http://twitter.conl "), cookie);

The PSDK queries this cookieManager at runtime and checks whether there are any cookies associated with
the URL and uses those automatically.

Set up the MediaPlayer

The Medi aPl ayer interface for Android encapsulates the functionality and behavior of a media player.

The PSDK library provides a single implementation of the Medi aPl ayer interface: the Def aul t Medi aPl ayer class.
When you need video-playback functionality, instantiate Def aul t Medi aPl ayer .

Note: Interact with the Def aul t Medi aPl ayer instance only with the methods exposed by the Medi aPl ayer
interface.

1. Instantiate a MediaPlayer using the public Def aul t Medi aPl ayer . cr eat e factory method, passing a Java Android
application context object:

public static MediaPl ayer create(Context context)

2. Call medi aPl ayer . get Vi ewto get a reference to the Medi aPl ayer Vi ew instance:

Medi aPl ayer Vi ew getView() throws |11l egal StateExcepti on;

3. Place the Medi aPl ayer Vi ewinstance inside a Fr aneLayout instance, effectively placing the video on the device's
screen:

FranelLayout playerFrane = (FraneLayout) view findViewByld(R id.playerFrane);
pl ayer Frane. addVi ew( nedi aPl ayer. getView));

The Medi aPl ayer instance is now available and properly configured to display video content on the device screen.

Listen for Primetime Player events

Your player must listen for events (notifications) from the PSDK that indicate the state of the player or the completion
of various actions.

The real-time nature of video playback requires asynchronous (nonblocking) activity for many PSDK operations.The
PSDK communicates asynchronously with your application by dispatching events (notifications). You implement
event listeners as callbacks that take appropriate actions when they receive events from the PSDK.
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Your application generally initiates nonblocking operations, and the PSDK calls your registered callback event
listeners when the associated operation is complete. In addition, the PSDK uses events to notify you of errors, state

changes, and other information.

Implement event listener callbacks

You should implement callback event listeners for most of the possible PSDK events (notifications) and register

them with the MediaPlayer.

Listeners are defined as public internal interfaces inside the Medi aPl ayer interface.

1. Implement callbacks for each of the events that your application is likely to receive.

For example, if you incorporate advertising in your playback, implement the AdPl aybackEvent Li st ener callbacks.

Implement callbacks for playback events, which include notifications event listeners for the
Medi aPl ayer St at usChangeEvent . STATUS_CHANGE event, which notifies your application that the player's state
has changed. Changes in state can indicate errors and can also affect which actions your player can take.

that the player's status has changed.

2. Register your callback listeners with the Medi aPl ayer object using Medi aPl ayer . addEvent Li st ener .

Playback events

The PSDK dispatches playback events in response to media playback operations such as when a video starts

playing.

To be notified about all playback-related events, register an implementation of Medi aPl ayer . Pl aybackEvent Li st ener

including the following event callbacks:

Event

onPlayComplete

onPlayStart

onPrepared

onSizeAvailable (long height, long width)

onStateChanged (MediaPlayer.PlayerState
state, MediaPlayerNaotification notification)

onTimedMetadata ( TimedMetadata
timedMetadata)
onTimelineUpdated

onTimelineUpdated

onUpdated

Meaning

The end of a media source has been reached.
Playback of a media source has started.

The media player has successfully prepared the media.
The size of the media is available.

The state of the media player has changed. Your application should
handle errors in this callback.

A new timed metadata is discovered in the manifest.

The media player has an updated timeline. The timeline might
contain new ads or some ads might have been removed.

The manifest refreshed for a live asset and old ad breaks were
removed from the timeline or new ad opportunities (cue points) were
discovered. The media player tries to resolve and place any new
ads on the timeline. Therefore, use this event to check whether the
timeline has any updates (MediaPlayer.getTimeline). (VOD does
not change during playback.)

The media player has successfully updated the media in either of
these cases:

* For each manifest refresh for a live asset.

Updated 24 June 2014


http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onPlayComplete()
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onPlayStart()
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onPrepared()
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onSizeAvailable(long, long)
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlayerState.html
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayerNotification.html
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onTimedMetadata(com.adobe.mediacore.metadata.TimedMetadata)
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/metadata/TimedMetadata.html
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onTimelineUpdated()
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onTimelineUpdated()
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.html#getTimeline()
http://help.adobe.com/en_US/primetime/api/javadoc/com/adobe/mediacore/MediaPlayer.PlaybackEventListener.html#onUpdated()

PSDK 1.3 for Android Programmer's Guide 12

Event Meaning

« When a VOD or live asset has closed captioning and activity is
first discovered for a closed captioning track.

Some examples of the order of some events that include playback events:

» When successfully loading a media resource through the Medi aPl ayer . r epl aceCur r ent method, the order of
events is:

» MediaPlayerStatusChangedEvent.INITIALIZING
» MediaPlayerltemEvent.ITEM_CREATED
» MediaPlayerStatusChangeEvent.INITIALIZED

» When preparing for playback through Medi aPl ayer . pr epar eToPl ay, the order of events is:

» MediaPlayerStatusChangedEvent.PREPARING
* TimelineOperationEvent. TIMELINE_UPDATED
» MediaPlayerStatusChangedEvent. PREPARED

« For live/linear streams, during playback as playback window advances and additional opportunities are resolved,
the order of events is:

» MediaPlayerltemEvent.ITEM_UPDATED
* TimelineOperationEvent. TIMELINE_UPDATED

The following example shows a typical progression of events:

nedi aPl ayer. addEvent Li st ener (Medi aPl ayer . Event . PLAYBACK, new Medi aPl ayer . Pl aybackEvent Li st ener ()

{
@verride
public void onPrepared() {...}

@verride
public void onUpdated() {...}

@verride
public void onPlayStart() {...}

@verride
public void onPlayConplete() {...}

@verride
public void onSi zeAvai |l abl e(1 ong height, long width) {...}

@verride

public void onStateChanged(Medi aPl ayer. Pl ayer State state,
Medi aPl ayer Noti fication notification) {...}

) ¢

Ad playback events

The PSDK dispatches ad-playback events in response to ad-related operations such as when an ad starts playing.

To be notified about all ad-playback related events, register an implementation of
Medi aPl ayer . AdPI aybackEvent Li st ener including the following callbacks:

Event Meaning
onAdBreakComplete (AdBreak adBreak) An ad break has played completely.
onAdBreakStart (AdBreak adBreak) An ad break has started.

onAdClick (AdBreak adBreak, Ad ad, AdClick | The user has clicked the ad. Provides information to your application
adClick) about the ad that the user clicked, in response to your application
calling notifyd i ck onthe Medi aPl ayer Vi ew.

onAdComplete (AdBreak adBreak, Ad ad) An ad has played completely.
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Event Meaning

onAdProgress (AdBreak adBreak, Ad ad, int | Ad playback has progressed.
percentage)

onAdStart (AdBreak adBreak, Ad ad) An ad has started.

When playing ads, the order of events is:

» AdBreakPlaybackEvent. AD_ BREAK_STARTED

» AdPlaybackEvent.AD_STARTED

» AdPlaybackEvent. AD_PROGRESS ( this will be dispatched multiple times during the ad playback)
» AdPlaybackEvent. AD_COMPLETED

» AdBreakPlaybackEvent.AD_ BREAK_COMPLETED

The ad-related events (AD_STARTED, AD_PROGRESS, and AD_COMPLETED) are dispatched for every ad
contained within an ad break.

The following example shows a typical progression of ad playback events:

nmedi aPl ayer . addEvent Li st ener ( Medi aPl ayer. Event . AD_PLAYBACK, new
Medi aPl ayer . AdPl aybackEvent Li st ener () {

@verride
public void onAdBreakStart (AdBreak adBreak) { ... }

@verride
public void onAdStart (AdBreak adBreak, Ad ad) { ... }

@verride
public void onAdProgress(AdBreak adBreak, Ad ad, int percentage) { ... }

@verride
public void onAdConpl et e( AdBreak adBreak, Ad ad) { ... }

@verride
public void onAdBreakConpl et e( AdBreak adBreak) { ... }

@verride
public void onAdd i ck( AdBreak adBreak, Ad ad, AdClick adCick) { ... }

1)
QoS events

The PSDK dispatches quality of service (QoS) events to notify your application about events that could influence
the computation of QoS statistics, such as the buffering, seeking, and loading events.

To be naotified about all QoS-related events, register an implementation of Medi aPl ayer . QOSEvent Li st ener including
the following callbacks:

Event Meaning

onBufferComplete Buffering is complete.

onBufferStart Buffering has started.
onLoadInfo(loadInfo) A fragment has successfully downloaded.
onOperationFailed(MediaPlayerNotification.Warning | A recoverable error has occurred.
warning)

onSeekComplete(long adjustedTime) Seeking is complete.

onSeekStart Seeking is starting.

When seeking, the order of events is as follows:

» SeekEvent.SEEK_POSITION_ADJUSTED (if the desired seek position is modified by the current advertising
policies)
» SeekEvent.SEEK_BEGIN
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» SeekEvent.SEEK_END

Any ad-related events are dispatched after the SeekEvent. SEEK_END event.

The following example shows a typical progression of these events:

medi aPl ayer . addEvent Li st ener (Medi aPl ayer. Event. Q0S, new Medi aPl ayer . QOSEvent Li st ener () {

@verride
public void onBufferStart ()

@verride
public voi d onBufferConpl ete()

@verride
public void onSeekStart ()

@verride
public void onSeekConpl et e(| ong adj ust edTi ne)

@verride

public void onLoadl nf o(Loadl nfo | oadl nf 0)

@verride
public void onQOperationFail ed( Medi aPl ayer Not i fi cati on. WAr ni ng war ni ng)

) §
DRM events

The PSDK dispatches digital rights management (DRM) events in response to DRM-related operations such as
when new DRM metadata becomes available.

To be notified about all DRM-related events, register an implementation of Medi aPl ayer . DRVEvent Li st ener including
the following callbacks:

Event Meaning

onDRMMetadata (DRMMetadatalnfo New DRM metadata is available.
drmMetadatalnfo)
DRVIMeiadsiainbBvert DRV METADATA INFO AVALABLE

The following example shows a typical progression of these events:

nmedi aPl ayer . addEvent Li st ener ( Medi aPl ayer. Event. DRM new Medi aPl ayer . DRVEvent Li st ener () {

@verride
public void onDRMet adat a(byte[] data, int length, long tinestanmp) {...}
) ¢

Loader events
The PSDK dispatches media player item events in response to loading a media item.

These events provide an alternative workflow. You are not required to implement this interface when creating a
MediaPlayer. Use this when you want to have a Medi aPl ayer | t enLoader .

To be notified about events related to loading a media player resource, register an implementation of
Medi aPl ayer | t enlLoader . Loader Li st ener including the following callbacks:

Event Meaning
onLoadComplete(mediaPlayerltem playerltem) | Media resource loading completed successfully.

onError A problem occurred with media resource loading.

Set up error handling

Set up a single place in your application in which to perform error handling in response to the ERROR state .
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1. Implement a callback for Pl aybackEvent Li st ener. onSt at eChanged.
2. Inyour callback, when the state parameter is Pl ayer St at e. ERROR, provide logic to handle all errors.
3. After the error is handled, reset the Medi aPl ayer object or load a new media resource.

When the MediaPlayer object is in the ERROR state, it cannot exit this state until you either reset the MediaPlayer
object (via the Medi aPl ayer . r eset method) or load a new media resource (Medi aPl ayer. repl aceCurrent|tem
Medi aPl ayer. Repl aceCurrent|temn.

For example:

nedi aPl ayer. addEvent Li st ener (Medi aPl ayer . Event . PLAYBACK, new Medi aPl ayer . Pl aybackEvent Li st ener ()

{
@verride
public voi d onSt at eChanged( Medi aPl ayer. Pl ayer St at e state, Medi aPl ayerNotification notification)

if (state == Medi aPl ayer. Pl ayer St at e. ERROR) {
/1 handl e PSDK error here
}

Configure the player user interface

With the PSDK, you can control the basic playback experience for live and video on demand (VOD). The PSDK
does not configure the player for you; instead, it provides methods and properties on the player instance that you
can use to configure the player user interface.

Implement a play/pause button
Using PSDK methods, you can set up pause and play buttons for the user.
1. Wait for the PSDK to call your Pl aybackEvent Li st ener. onPrepar ed callback.

This ensures that the media resource has successfully loaded. If the player is not in the PREPARED state ,
attempting to call the following methods throws an lllegalStateException.

2. Create a pause/play button and have it call the PSDK:

* To start playback.
void play() throws Il egal StateException;

* To pause playback.
voi d pause() throws |l egal StateException;

3. Use the Medi aPl ayer. Pl aybackEvent Li st ener. onSt at eChanged callback to check for errors or to take other
appropriate actions.

The PSDK calls this callback when the pause or play methods are called. The PSDK passes information about
the state change in the callback, including the new state , such as PAUSED or PLAYING.

Identify whether the content is live or VOD
In some cases, you need to know whether the media content is live or VOD.

1. Wait for the PSDK to call your Pl aybackEvent Li st ener. onPrepared callback.
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This ensures that the media resource has successfully loaded. If the player is not in at least the PREPARED
state , attempting to call the following methods throws an lllegalStateException.

Calli sLi ve from the Medi aPl ayer | t eminterface.
bool ean i sLive();

Provide a volume control

You can set up a user interface control for the player's volume.

1.

Wait for the PSDK to call your Pl aybackEvent Li st ener. onPr epar ed callback.

This ensures that the media resource has successfully loaded. If the player is not in the PREPARED state
attempting to call the following methods throws an lllegalStateException.

. Call set Vol une to set the audio volume.

The parameter for the set Vol unme method represents the requested actual volume level expressed as a percentage
of the maximum level, where 0 is silent and 100 is full volume. The default is 1.
voi d set Vol unme(int volunme) throws |11 egal StateException;

Your player can be in any state except RELEASED or ERROR to use this method.

Display the duration, current time, and remaining time of the video

You can use the PSDK to retrieve information about the media that you can then display on the seek bar.

1.

Wait for the PSDK to call your Pl aybackEvent Li st ener. onPrepar ed callback.

This ensures that the media resource has successfully loaded. If the player is not in at least the PREPARED
state , attempting to call the following methods throws an lllegalStateException.

. Retrieve the current playhead time using the Medi aPl ayer . get Cur r ent Ti me method.

This returns the current playhead position on the virtual timeline expressed in milliseconds. The time is calculated
relative to the resolved stream, which could contain multiple instances of alternate content (multiple ads or ad
breaks spliced into the main stream). For live/linear streams, the returned time is always inside the playback
window range.

long getCurrentTine() throws |11l egal StateException;

Retrieve the playback range of the stream and determine the duration.
a) Use the nedi aPl ayer . get Pl aybackRange method to get the virtual timeline time range.
Ti neRange get Pl aybackRange() throws |11 egal St ateExcepti on;

b) To determine the duration, subtract the start from the end of the range.
This includes the duration of any additional content inserted into the stream (ads)
c) Parse the time range using medi acore. uti | s. Ti meRange nedi acore. uti|s. Ti meRange.

For VOD, the range always begins with zero and the end value equals the sum of the main content duration
and the durations of any additional content inserted into the stream (ads).

For a linear/live asset, the range represents the playback window range. This range changes during playback.
The PSDK calls your onUpdat ed callback to indicate that the media item was refreshed and that its attributes
(including the playback range) were updated.
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4. Use the methods available on the MediaPlayer and the SeekBar class that is publicly available in the Android
SDK to set up the control-bar parameters.

For example, here is a possible layout that contains the SeekBar and two Text Vi ew elements.

<Li near Layout
andr oi d: i d=" @i d/ contr ol Bar Layout "
andr oi d: | ayout _wi dt h="rmat ch_parent"
andr oi d: | ayout _hei ght ="wrap_content"
andr oi d: | ayout _al i gnPar ent Bott om="t r ue"
andr oi d: backgr ound=" @ndr oi d: col or/ bl ack"
androi d: ori entati on="horizontal " >
<Text Vi ew
androi d: i d=" @i d/ pl ayer Current Ti mneText "
androi d: | ayout _wi dt h="wr ap_content"
androi d: | ayout _hei ght ="wr ap_content"
androi d: | ayout _mar gi n="7dp"
andr oi d: t ext =" 00: 00"
andr oi d: t ext Col or =" @ndr oi d: col or/white" />
<SeekBar
androi d: i d=" @i d/ pl ayer SeekBar "
androi d: | ayout _wi dt h="w ap_content"
androi d: | ayout _hei ght ="wrap_content"
androi d: | ayout _wei ght="1" />
<Text Vi ew
androi d: i d=" @i d/ pl ayer Tot al Ti meText "
androi d: | ayout _wi dt h="w ap_content"
androi d: | ayout _hei ght ="wr ap_content"
androi d: | ayout _mar gi n="7dp"
andr oi d: t ext =" 00: 00"
andr oi d: t ext Col or =" @ndr oi d: col or/white" />
</ Li near Layout >

5. Use a timer to periodically retrieve the current time and update the SeekBar, as shown in the following figure:

The following example uses the C ock. j ava helper class as the timer, which is available in the PMPDemoApp.
This class sets an event listener and triggers an onTick event every second, or another timeout value that you
can specify.

pl aybackC ock = new C ock( PLAYBACK CLOCK, CLOCK_ TI MER);
pl aybackC ockEvent Li stener = new Cl ock. C ockEvent Li stener () {

@verride
public void onTick(String nane) {

/1 Timer event is received. Update the SeekBar here.
}

i ;
pl aybackC ock. addC ockEvent Li st ener ( pl aybackCl ockEvent Li st ener) ;

On every clock tick, this example retrieves the media player's current position and updates the SeekBar. It uses
the two TextView elements to mark the current time and the playback range end position as numeric values.

@verride
public void onTick(String nane) {
i f (mediaPlayer != null && medi aPl ayer.getStatus() == Player State. PLAYI NG ({
handl er. post (new Runnabl e() {
@verride
public void run() {
seekBar . set Progress((int)
nmedi aPl ayer. get Current Ti ne());
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current Ti meText . set Text (ti meSt anpToText (
nmedi aPl ayer.getCurrentTine()));
total Ti meText. set Text (ti meStanpToText (
nmedi aPl ayer . get Pl aybackRange().getEnd()));

1),

Display a seek scrub bar with the current playback time position

The PSDK supports seeking to a specific position (time) in live streams where the stream is either a sliding-window
playlist or an event type and in VOD.

You can seek to a particular location in the stream.

Note:

Seeking in a live stream is allowed only for DVR.

1. Wait for the PSDK to be in a valid state for seeking.

Valid states are PREPARED, COMPLETE, PAUSED, and PLAYING. Being in a valid state ensures that the
media resource has successfully loaded. If the player is not in a valid seekable state , attempting to call the
following methods throws an lllegalStateException.

For example, wait for the PSDK to call your Pl aybackEvent Li st ener. onPr epar ed callback.
2. Pass the requested seek position to the Medi aPl ayer . seek method as a parameter expressed in milliseconds.

This moves the play head to a different position in the stream. Note that the requested seek position might not
coincide with the actual computed position.
voi d seek(long position) throws Il egal StateException;

3. Wait for the PSDK to call the QOSEvent Li st ener . onSeekConpl et e callback, which returns the adjusted position
in the callback's position parameter.

This is important because the actual start position after the seek could be different than the requested position.
Various rules might apply, including:

* Playback behavior is affected if a seek or other repositioning ends in the middle of an ad break or skips ad
breaks.

* You can seek only in the asset’s seekable duration. For video on demand, that is from O through the asset's
duration.

4. Use the native SeekBar to set an OnSeekBar ChangeLi st ener to see when the user is scrubbing.

In the following example, the user scrubs the seek bar to seek to the desired position.

seekBar . set OnSeekBar ChangelLi st ener (new SeekBar . OnSeekBar ChangelLi st ener () {
@verride
public void onProgressChanged(SeekBar seekBar, int progress, boolean isFronmJser) {
if (isFronmser) ({

/1l Update the seek bar thunb, with the position provided by the user.

set Posi tion(progress);

}

} .

@verride

public void onStartTracki ngTouch( SeekBar seekBar) {
i sSeeki ng = true;

}
@verride
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public void onStopTracki ngTouch( SeekBar seekBar) ({

i sSeeking = fal se;

/'l Retrieve the playback range.

Ti meRange pl aybackRange = nedi aPl ayer . get Pl aybackRange();

/1 Make sure to seek inside the playback range.

| ong seekPosition = Math. m n(Math. round(seekBar. get Progress()), playbackRange. getDuration());
/'l Perform seek.

seek( pl aybackRange. get Begi n() + seekPosition);

i) ¢
5. Set up event listener callbacks for changes in the user’s seek activity.

The seek operation is asynchronous, so the PSDK dispatches these events related to seeking:

* QOSEvent Li st ener. onSeekSt art - Called to indicate that seek is starting.
* QOSEvent Li st ener. onSeekConpl ete - Called to indicate that seeking was successful.
» QOSEvent Li st ener. onOper ati onFai | ed - Called to indicate that seeking was unsuccessful.

The media player might readjust the seek position provided by the user. Therefore, check the
QCSEvent Li st ener . onSeekConpl et e callback, which returns the adjusted seek position.

6. Listen for the QOSEvent Li st ener. onQper ati onFai |l ed event, which indicates that the seek operation failed
for various reasons, and take appropriate actions.

QCSEvent Li st ener . onOper at i onFai | ed passes the appropriate warning. Your application needs to decide
how to proceed in this case. For instance, it could try to seek again or it could continue playback from the previous
position.

Construct a control bar enhanced for DVR

You can implement a control bar with DVR support for VOD and live streaming. DVR support includes the concept
of a seekable window and the client live point.

« For VOD, the length of the seekable window is the duration of the entire asset.

* For live streaming, the length of the DVR (seekable) window is defined as the time range starting at the live playback
window and ending at the client live point.

The client live point is calculated by subtracting the buffered length from the live window end. The target duration
is a value bigger than or equal to the maximum duration of a fragment in the manifest; the default value is 10000
ms. The control bar for live playback supports DVR by first positioning the thumb at the client live point when starting
playback and by displaying a region that marks the area where seek is not allowed.

i DVR Window |  Buffer Length

| < » |
w"ﬁ

LiveWindowStart CligntLivePoint

To implement a control bar with DVR support, follow the steps for displaying a seek scrub bar, with a few minor
differences:

* You can choose to implement a control bar that is mapped only for the seekable range instead of for the playback
range. Any user interaction for seek can be considered safe in the seekable range.
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« You can choose to implement a control bar that is mapped for the playback range but that also displays the
seekable range. To do this:

1. Add an overlay over the control bar that represents the playback range.

2. When the user starts to seek, check whether the desired seek position is within the seekable range using
get Seekabl eRange .

Ti meRange seekabl eRange = _nedi aPl ayer . get Seekabl eRange() ;
i f (seekabl eRange. cont ai ns(desiredSeekPosition)) {

_medi aPl ayer . seek(desi redPosi tion);
}

You can also choose to seek to the client live point using the LI VE_PO NT constant.
nedi aPl ayer. seek( Medi aPl ayer. LI VE_PQO NT) ;

Use trick play mode (FF and REW) and slow motion

You can set up your player to allow the user to fast forward, rewind, play in slow motion, and resume playing at a
normal speed.

This feature allows your video player to switch from normal playback (1x) to fast forward or fast rewind mode; these
features are collectively known as trick play. The transition from normal play mode to trick play is performed by
setting the rate on the Medi aPl ayer to a trick-play value.

The PSDK dispatches events related to trick play:

» Medi aPl ayer Event . RATE_SELECTED when the r at e value changes to a different value.
* Medi aPl ayer Event . RATE_PLAYI NG when playback resumes at the selected rate

* Both of these events when returning from trick-play mode to normal play mode because the PSDK internally sets
the rate to normal play

The Medi aPl ayer | t emclass exposes the allowed playback rates. The PSDK automatically selects the closest
allowed rate if the set rate is not in the list of allowed rates.

Limitations and behavior at various rates of playback
Using different rates of playback has an effect on what features are enabled and what actions are allowed.
The following apply during trick-play mode (fast forward and fast rewind):

» The master playlist must contain I-frame-only segments.

* Only the key frames from the I-frame track are displayed on the screen.

* Play and pause are enabled.

* Seek is disallowed. If you need to seek, call pause to get out of trick play mode and then call seek.

 The adaptive bit rate (ABR) logic is disabled. A single bit rate is chosen and used during the entire trick-play session.
The chosen bit rate is between the lowest provided one and 800 kbps.

 The audio track and closed captions are disabled.
* When ads are incorporated into the stream:

» Ad breaks are ignored and no ad events are fired.

» The Medi aPl ayer Event . AD_BREAK_SKI PPED event is raised right before an ad break is about to be skipped. The
r eason property indicates that trick-play has caused the skip operation (seek can also cause skips). Your player
application can use this event to implement custom logic related to the skipped ad breaks.
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* When returning from trick play, a seek operation is performed internally on the return position. This means that
the selected ad playback policy related to seek over ads applies also when returning from trick play. The default
behavior would be that the last skipped ad break is played each time the player returns from trick-play mode,
forcing the playback to resume to the selected return position only after the last skipped ad break plays. This
behavior depends on your application's selected ad policy and can change when the policy changes.

* The timeline exposed by PSDK to your player app is not modified even if ad breaks are skipped. The PSDK
informs your application with the AD_BREAK_SKI PPED event that an ad break is about to be skipped, even it is
present on the timeline.

* The current time value jumps forward (on fast forward) or backward (on fast rewind) with the duration of the
skipped ad break. This jump behavior for the current time allows the stream duration to remain unmodified during
trick play. Your player application can get the local time value to track the time relative only to the main content.
No time jumps are performed on the values returned for the local time when skipping an ad.

* Your player application can transition to trick play only while playing the main content. An error is dispatched if
the application tries to switch to trick play while playing an ad break.

* You cannot change the rate to trick play mode when you are in the allowed playback rate range and within an ad
break.

* You can drop out of trick play mode into play, pause, or slow motion (that is, the allowed playback rates) and all
the removed ads are restored.

* You can enter trick play mode from any of the allowed playback rates, and only at that point ads are removed
from the timeline.

The following apply during slow-motion playback:

* All HLS streams support slow-motion playback (the I-frame playlist is not used in this case).
 The audio track is disabled; closed captions continue to render.

* ABR logic continues to work.

« Ad-related workflows are the same as for normal playback.

* Play, pause, and seek behavior is the same as for trick play.

* When ads are incorporated into the stream:

* Ads are not removed from the timeline and ad breaks are not skipped.
Trick-play APl elements
The PSDK includes methods, properties, and events for implementing fast forward and rewind.
* Medi aPl ayer. set Rat e

Rate value Effect on playback

2,4,8,16 Switches to fast-forward mode with the specified multiplier faster than normal (for example, 4
is 4 times faster than normal)

-2,-4,-8,-16 Switches to fast-rewind mode
1 Switches to normal play mode (calling pl ay is the same as setting the rate property to 1.0)
0 Pauses (calling pause is the same as setting the rate property to 0.0)

0.25, 0.5, 0.75 Switches to slow motion

* Medi aPl ayer. get Rat e
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* Pl aybackRat eEvent . get Rate

* Medi aPl ayer. get Local Ti ne

* Medi aPl ayer Event . RATE_SELECTED

* Medi aPl ayer Event . RATE_PLAYI NG

* Medi aPl ayerltem i sTri ckPl aySupported

* Medi aPl ayer | t em get Avai | abl ePl aybackRat es
* Medi aPl ayer Event . AD_BREAK_SKI PPED

Implement fast forward and rewind (trick-play mode)
Changing the playback rate is a single step.

Initiate trick play mode by setting the rate property for the MediaPlayer class to an allowed value.

Just to show how to set the rate, this example sets it using a dialog.

private void sel ect Pl aybackRat e()
PMPDenoApp. | ogger . i (LOG TAG + "#sel ect Pl aybackRat e", "Di spl ayi ng pl ayback rate chooser
dialog.");

final String itens[] = getAvail abeRatesArray();
final int selectedRatelndex = get Sel ect edRat el ndex();
new Al ert Di al og. Bui | der (get Activity())
.setTitle(R string. Pl ayerControl RTDi al ogTitl e)
. set Si ngl eChoi cel tens(itens, sel ectedRatel ndex, new
Di al ogl nterface. OnCl i ckLi stener() {
public void ondick(Di al oglnterface dialog, int whichButton) ({
Medi aPl ayerltem currentltem = _nedi aPl ayer.getCurrentlten();
Fl oat desiredRate =
currentltem get Avai | abl ePl aybackRat es() . get (whi chButton);

/] set rate
_medi aPl ayer. set Rat e(desi redRat e. f| oat Val ue());

/1 Dismss dial og.
di al og. cancel ();

})
.set NegativeButton(R string.PlayerControl RTD al ogCancel, new

Di al ogl nterface. OnCl i ckLi stener () {
public void onCick(Di al oglnterface dialog, int whichButton) {
/1 Just cancel the dial og.

})
.show() ;

Enter a stream at a specific time

By default, when starting playback, VOD media starts at 0 and live media starts at the client live point (Medi aPl ayer .
LI VE_PA NT ). You can choose to override the default behavior.

Pass a position to Medi aPl ayer . prepar eToPl ay.
The PSDK then considers the position given as the starting point for the asset. No seek operation is required.

If the position is not inside the seekable range, the default positions are used.

For example:

| ong desiredPostion = //TODO : choose a val ue;

@verride
publ i c voi d onSt at eChanged( Medi aPl ayer. Pl ayer St ate state, Medi aPl ayerNotification notification)

{
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switch (state) {
case | NI Tl ALI ZED:
_medi aPl ayer. prepar eToPl ay(desi redPosi tion);
br eak;
case PREPARI NG
showBuf f eri ngSpi nner () ;
br eak;

Control the quality with adaptive bit rates (ABR)

The PSDK can play video assets that have multiple bit rates to provide more than one quality level.

Based on the bandwidth conditions and the quality of playback (frame rate), the video engine automatically switches
the quality level to provide the best playback experience. The PSDK performs transitions between the various quality
levels seamlessly and automatically. PSDK exposes the list of renditions and enables you to control some aspects
of the adaptive streaming experience.

You can specify multiple profiles that have different bit rates. You can change your ABR settings at any time and
the player switches to use the profile that most closely matches the most recent settings.

To configure the adaptive bit-rate (ABR) engine, choose values for the ABR parameters.

1.

Decide on the minimum and maximum bit rates.

These define a range of bit rates from which the ABR engine can choose. The ABR engine uses profiles only
from this range when downloading fragments and rendering images on screen.

. Decide on the initial bit rate, in bits per second, to use when beginning playback.

For preload of the first downloaded fragment, the PSDK selects the profile with the bit-rate value that is closest
to (equal to or less than) this initial value. For the first fragment, the minimum/maximum range is ignored.

Decide on the ABR policy, which determines how quickly the engine switches between available quality profiles.

When set to the aggressive policy, the video engine moves much more quickly to a higher-resolution profile than
when the conservative policy is selected. The ABRCont r ol Par anet er s class exposes the ABRPol i cy enumeration,
which defines the following policy values:

* ABR_CONSERVATIVE

* ABR_MODERATE
* ABR_AGGRESSIVE

. Set the ABR parameter values.

You can set these values only in the ABRControlParameters constructor, but you can construct a new one at
any time.

publ i c ABRControl Paraneters(int initialBitRate,
int mnBitRate,
int maxBitRate,
ABRCont r ol Par anet er s. ABRPol i cy abr Pol i cy)

Assign the new ABR parameter values to the media player.
Medi aPl ayer . set ABRCont r ol Par anet er s( ABRCont r ol Par anet ers par ans)

Note:

The PMPDemoApp scrub bar does not include settings for controlling the ABR parameters, but it makes the
controls available from the options menu that is accessible with the ActionBar.
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Initialize the MediaPlayer for a specific video

Each time that you play different video content, you must initialize a MediaResource instance with information about
the video content, then load the media resource.

Create a media resource
The Medi aResour ce class represents the content that is about to be loaded by the Medi aPl ayer class.

1. Create a Medi aResour ce by passing information about the media to Medi aResour ce. creat eFronir| .

Parameter Description
URL Required. The location of the manifest/playlist for the content to be loaded.
Metadata Required when using the Medi aResour ce with the cr eat eFr omr I method. Otherwise, pass

null. An instance of the Met adat a class (a dictionary-like structure). This structure might
contain additional information about the content that is about to be loaded, such as information
about alternate or ad content to place inside the main content.

try {
/'l create a Medi aResource instance pointing to sone HLS cont ent

Met adat a netadata = //TODO. create netadata
Medi aResour ce nedi aResource =
Medi aResour ce. creat eFronr| (" http://ww. exanpl e. com vi deo/ sone- vi deo. nBu8", netadata);
} catch(I1legal Argunent Exception ex) {
/'l this exception is thrown if the URL does not point to a valid url.

}

2. Check the media type and optionally retrieve other information about the media:

A

<7 Important: Currently, the Android PSDK supports only HLS content. If you attempt to load content of
type other than HLS, such as HDS, the PSDK dispatches an error event.

Method Returns

getType The type of the content to be loaded. Usually you can detect the type of the resource from
the URL, but sometimes when custom naming schemes are involved, this is not possible.
This is a simple enumeration, Medi aResour ce. Type, which defines the types of content that
can be loaded by the MediaPlayer. This enumeration defines two values: HLS and HDS.
Each value is associated with the string representing the file extensions commonly used:
"m3u8" for HLS and "f4m" for HDS, respectively.

getUrl The URL of the location of the manifest/playlist for the content to be loaded.

getMetadata An instance of the Met adat a class (a dictionary-like structure). This structure contains
additional optional information about the content that is about to be loaded.
3. Load the media resource in either way:
* Load it directly inside the MediaPlayer

* Load it using MediaPlayerltemLoader

Load a media resource inside the MediaPlayer

One way of loading a media resource is to directly instantiate a MediaResource and load the video content to be
played.
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Loading a MediaResource is an asynchronous multiple-step process.

Create the MediaPlayer
instance

Call
MediaPlayer.replaceCurrentitem

Implement the
MediaPlayer.PlaybackEventListener
interface

Register the listener
implementation with the
MediaPlayer instance

Call MediaPlayer.prepareToPlay

Wait for
PlaybackEventListener.onPrepared
callback to be triggered

MediaPlayerite:
available and pla
can start

1. Replace the MediaPlayer's currently playable item by calling Medi aPl ayer. repl aceCurrent!tem, passing an
existing Medi aResour ce instance.

This starts the resource loading process.

2. Register an implementation of the Medi aPl ayer . Pl aybackEvent Li st ener interface with the Medi aPl ayer
instance. Check for at least the following callbacks:

* onPrepared

* onStateChanged, and check for INITIALIZED and ERROR

Through this event listener, the Medi aPl ayer object can notify your application when the media resource is
successfully loaded.

3. When the media player state changesto INITIALIZED , you can call Medi aPl ayer . pr epar eToPl ay.
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This state indicates that the media has successfully loaded. Calling pr epar eToPI ay starts the advertising
resolution and placement process.

4. When the PSDK calls the onPr epar ed callback, the media stream has successfully loaded and is prepared for
playback.

In case of failure, the MediaPlayer switches to the ERROR state and notifies your application by calling your
Pl aybackEvent Li st ener. onSt at eChanged callback. The PSDK passes several parameters, including these:

* A state parameter of type Medi aPl ayer . Pl ayer St at e with the value of Medi aPl ayer . Pl ayer St at e. ERROR.

* A notification parameter of type Medi aPl ayer Noti fi cati on that contains diagnostic information about the error
event.

The following simplified sample code illustrates the process of loading a media resource:

/1 medi aResource is a properly configured Medi aResource instance
/1 medi aPl ayer is a Medi aPl ayer instance
/'l register a PlaybackEventListener inplenmentation with the MediaPl ayer instance
nmedi aPl ayer . addEvent Li st ener ( Medi aPl ayer . Event . PLAYBACK,
new Medi aPl ayer . Pl aybackEvent Li stener () {
@verride
public void onPrepared() {
/1 at this point, the resource is successfully | oaded and avail abl e
/1 and the Medi aPlayer is ready to start the playback
/'l once the resource is |oaded, the MediaPlayer is able to
/'l provide a reference to the current "playable itent
Medi aPl ayerltem pl ayerltem = nedi aPl ayer.getCurrentlten();
if (playerltem!= null) {
/1 here we can take a | ook at the properties of the
/1 | oaded stream

}

}
@verride
public voi d onStat eChanged( Medi aPl ayer. Pl ayer St at e st at e,

Medi aPl ayer Noti fication notification) {
if (state == Medi aPl ayer. Pl ayer St at e. ERROR) {

/'l somet hi ng bad happened - the resource cannot be | oaded

/1 details about the problem are provided via the Medi aPl ayerNotification instance

}el se
if (state == Medi aPl ayer. Pl ayer State. | N Tl ALI AZED) {

nmedi aPl ayer . prepareToPl ay();

/ inplementation of the other nmethods in the PlaybackEventListener interface

}
}
/
.}

Load a media resource using MediaPlayerltemLoader

Another way to resolve a media resource is with Medi aPl ayer I t enLoader . This is useful when you want to obtain
information about a particular media stream without the full instantiation of a Medi aPl ayer instance.

Through the Medi aPl ayer | t enlLoader class, you can exchange a media resource for the corresponding

Medi aPl ayer | t emwithout attaching a view to a Medi aPl ayer instance, which would lead to the allocation of the
video decoding hardware resources. The process of obtaining the Medi aPl ayer | t eminstance is asynchronous.

1. Implement the Medi aPl ayer | t enlLoader . Loader Li st ener callback interface. This interface defines two methods:

* Loader Li st ener . onErr or callback function: The PSDK uses this to inform your application that an error has
occurred. The PSDK provides as parameters an error code and a description string that contains diagnostic
information.
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e Loader Li st ener . onLoadConpl et e callback function: The PSDK uses this to inform your application that the
desired information is available in the form of a Medi aPl ayer | t eminstance that is passed on as a parameter
to the callback.

2. Register this instance to the PSDK by passing it as a parameter to the constructor of the Medi aPl ayer | t emLoader .
3. Call Medi aPl ayer | t enLoader . | oad, passing an instance of a Medi aResour ce object.

The URL of the Medi aResour ce object must point to the stream for which you want to obtain information.

Here is an example:

/'l instantiate the listener interface
Medi aPl ayer |t enLoader. Loader Li stener _itenlLoaderListener =
new Medi aPl ayer|tenloader. LoaderLi stener () ({

@verride
public void onError(Medi aError Code nedi aError Code, String description) {
/'l something went wong - |ook at the error code and descri ption
}
@verride
public void onLoadConpl et e( Medi aPl ayer|tem pl ayerlten) {
/1 information is available - ook at the data in the "playerltenm object
}
}

/1 instantiate the MediaPl ayerltenlioader object (pass the |istener as paraneter)

Medi aPl ayer |t enLoader itenloader = new Medi aPl ayer|tenioader(_itenloaderListener);

/'l create the Medi aResource instance and set the URL to point to the actual nedia stream
Medi aResour ce nedi aResource =

Medi aResour ce. creat eFromr | ("http://exanpl e. com nedi a/test _nedi a. nBu8", null);

/1 load the media resource

i t enLoader . | oad( medi aResour ce) ;

Monitor quality of service statistics

Quality of service (QoS) offers a detailed view into how the video engine is performing, without a lot of integration
work.

Some QoS information that you can use:

Track at the fragment level using load information

The PSDK provides QoS information about downloaded fragments and tracks. All the QoS information related to
resources that are downloaded is exposed through the Loadl nf o class.

The PSDK provides download information about downloads of

* Playlist/manifest files
* Fragments files
* Tracks files

1. Implement the onLoadl nf o callback event listener.
2. Register the event listener, which the PSDK calls every time a fragment has downloaded.
3. Read the data of interest from the Loadl nf o parameter passed to the callback.

Property Type Description

downloadDuration |long The duration of the download in milliseconds.

mediaDuration long The media duration of the downloaded fragments in milliseconds.
periodindex int The timeline period index associated with the downloaded resource.
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Property Type Description

size long The size of the downloaded resource in bytes.

trackindex int The index of the corresponding track, if known; otherwise, 0.
trackName String The name of the corresponding track, if known; otherwise, null.
trackType String The type of the corresponding track, if known; otherwise, null.
type The type of the download :

* MANIFEST - indicates that the PSDK downloaded a playlist/manifest
* FRAGMENT - indicates that the PSDK downloaded a fragment

* TRACK - indicates that the PSDK downloaded a fragment associated
with a specific track

url String The URL pointing to the downloaded resource.

Note:

The PSDK does not differentiate between the time it took the client to connect to the server and the time
it took to download the full fragment. For example, the PSDK provides information that a 10 MB segment
took 8 seconds to download, but does not identify that it took 4 seconds until the first byte and another 4
seconds to download the entire fragment.

Read QOS playback and device statistics

You can read playback and device statistics from the QOSProvider as often as needed.

The QOSPr ovi der class provides various statistics, including information related to buffering, bit rates, frame rates,
time data, and various other topics.

You can also get information about the device, such as manufacturer, model, operating system, SDK version,
manufacturer's device ID, and screen size/density manufacturer, model, operating system, SDK version, and screen
size/density.

1. Instantiate a media player.

2. Create a QOSPr ovi der object and attach it to the media player.

/'l Create Media Pl ayer.
_medi aQosProvi der = new QOSProvi der (get Activity().getApplicationContext());
_nmedi aQosProvi der . att achMedi aPl ayer (_nedi aPl ayer) ;

The QGSPr ovi der constructor takes a player context, because it will need it to retrieve device-specific information
such as the model, manufacturer, and operating system.

3. Optionally read playback statistics.

One solution for reading playback statistics would be to have a timer that periodically fetches the new QoS values
from the QOSPr ovi der . For example:

_pl aybackC ock = new C ock( PLAYBACK CLCCK, 1000); // every 1 second
_pl aybackC ockEvent Li stener = new C ock. C ockEvent Li stener () {
@verride
public void onTick(String nane) ({
get Activity().runOnU Thread(new Runnabl e() {

@verride

public void run() {

Pl aybackl nf or mati on pl aybackl nformati on = _nedi aQosProvi der. get Pl aybackl nfornati on();
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set Qslten("Frane rate", (int) playbacklnfornation. getFraneRate());

set Qosl ten("Dropped franes", (int) pl aybackl nf or nmat i on. get Dr oppedFr aneCount () ) ;
setQoslten("Bitrate", (int) playbacklnformation.getBitrate());
setQosltem("Buffering tinme", (int) playbacklnformation.getBufferingTine());

set Qslten("Buffer length", (int) playbacklnformation. getBufferLength());
setQoslten("Buffer time", (int) pl aybackl nf or mat i on. getBufferTinme());

set Qslten("Enpty buffer count”, (int) playbacklnfornmation.getEnptyBufferCount());
setQosltem("Tinme to load", (int) playbacklnformation.getTi meToLoad());
setQoslten("Tinme to start”, (int) playbacklnfornmation. getTineToStart());

e

4. Optionally read device-specific information.
/'l Show devi ce information
Devi cel nformati on devi cel nfo = new QOSProvi der (get Appl i cati onCont ext()). get Devi cel nfornation();

tv = (TextView) view findViewByld(R id.aboutDeviceMdel);
tv. set Text (parent.getString(R string.about Devi ceMbdel ) +
" " + devicelnfo.get Manufacturer() + " - " + devicel nfo. getMdel ());
tv = (TextView) view findViewByld(R id.aboutDeviceSoftware);
tv. set Text (parent.get String(R string. about Devi ceSoftware) +
" + devicelnfo.getOS() + ", SDK: " + devicelnfo.getSDK());
tv = (TextView) view findViewByld(R id.aboutDeviceResolution); String orientation =
parent . get Resour ces().get Configuration().orientation ==
Confi guration. ORI ENTATI ON_LANDSCAPE ? "l andscape" : "portrait";
tv. set Text (parent.getString(R string.about Devi ceResol ution) +
' + devi cel nfo. get Wdt hPi xel s() + "x" + devicel nfo. get Hei ght Pi xel s() +
" (" + orientation + ")");

HTTP 302 redirect optimization

If a URL request is redirected, subsequent requests made to similar locations use the final URL, thereby avoiding
302 responses. This is enabled automatically.

Work with MediaPlayer objects

The Medi aPl ayer object represents your media player and a Medi aPl ayer | t emrepresents audio or video on your
player.

About the MediaPlayerltem class

Successfully loading a media resource creates an instance of the Medi aPl ayer I t emclass.

The Medi aResour ce represents a request issued by the application layer to the Medi aPl ayer instance to load some
content. The Medi aPl ayer starts by resolving the media resource and continues by loading the associated manifest
file and parsing it (this is the asynchronous part of the resource loading process). At the end of the resource resolving
process, the Medi aPl ayer | t eminstance is produced, so the Medi aPl ayer | t eminstance is basically the resolved
version of a Medi aResour ce.

The PSDK provides access to the newly created Medi aPl ayer | t eminstance through Medi aPl ayer . get Current |t em
Wait for the resource to be successfully loaded before accessing the media player item.
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Lifecycle and states of the MediaPlayer object

From the moment when the Medi aPl ayer instance is created to the moment it is terminated (reused or removed),
the Medi aPl ayer object completes a series of transitions from one state to another.

The list of states is defined in  Medi aPl ayer. Pl ayer State .You can retrieve the current state of the
Medi aPl ayer object with Medi aPl ayer. get St at us .
Pl ayer State get Status() throws Il egal StateException;

Knowing the player’s state is useful because some operations are permitted only while the player is in a particular
state . For example, pl ay cannot be called while in IDLE . It must be called after reaching the PREPARED state

The ERROR state also changes what can happen next.

Here is how the basic procedure for loading a media resource inside the Medi aPl ayer corresponds to state transitions:
The initial state is IDLE .

Your application calls Medi aPl ayer. repl aceCurrent | tem , which moves the player to INITIALIZING .

The PSDK loads the resource. If successful, the state becomes INITIALIZED .

Your application calls Medi aPl ayer . prepar eToPl ay. The state becomes PREPARING .

The PSDK prepares the media stream and starts the ad resolving and ad insertion (if enabled).

o g M w NP

When this finishes (either ads are inserted into the timeline or the ad procedure has failed), the player state
becomes PREPARED .

7. As your application plays and pauses the media, the state moves among PLAYING and PAUSED ***Android
nfa***

8. When the player reaches the end of the stream, the state becomes COMPLETE .
9. When your application releases the media player, the state becomes RELEASED .

10. If an error occurs at any time during the process, the state becomes ERROR .

The following state-transition diagram shows the lifecycle of a MediaPlayer instance.
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You can use the state to provide feedback to the user on the process (for example, a spinner while waiting for the

next state change) or to take the next steps in playing the media, such as waiting for the appropriate state before
calling the next method.
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For example:
@verride

32

publ i c voi d onSt at eChanged( Medi aPl ayer. Pl ayer St ate state, Medi aPl ayerNotification notification)

switch (state) {

/1 It is recormended that you call

case | NI TI ALI ZED:
_nedi aPl ayer . prepar eToPl ay();

br eak;

case PREPARI NG
showBuf f eri ngSpi nner () ;

br eak;

case PREPARED:
hi deBuf f eri ngSpi nner () ;

prepareToPl ay() after receiving the I N TlIALI ZED st at e.

MediaPlayer methods for accessing MediaResource information

The methods in the Medi aPl ayer | t emclass allow you to obtain information about the content stream represented
by a loaded MediaResource.

Purpose

Ad tags

Live stream

DRM
protected

Closed
captions

Alternate
audio tracks

Method
List<String> getAdTags()

boolean isLive();
boolean isProtected();

List<DRMMetadatalnfo>
getDRMMetadatalnfos();

boolean hasClosedCaptions();

List<ClosedCaptionsTrack>
getClosedCationsTracks();

ClosedCaptionsTrack get
SelectedClosedCaptionsTrack();

boolean hasAlternateAudio();

List<AudioTrack> getAudioTracks();

Description

Provides the list of ad tags that are used for the ad
placement process.

True if the stream is live; false if it is VOD.
True if the stream is DRM protected.

Lists all the DRM metadata objects discovered in
the manifest.

True if closed-caption tracks are available.

Provides a list of available closed-caption tracks.

Retrieves the closed caption track selected with
SelectClosedCaptionsTrack.

True if the stream has alternate audio tracks.

Note: The main (default) audio track is also
part of the alternate audio track list.

The PSDK for Android considers the main audio
track to be one of the items in the alternate audio
track list. Because of this, the only case where

Medi aPl ayer | t em hasAl t er nat eAudi o returns false
is when the stream has no audio at all. If the content
has only one audio track, this method returns true,
and Medi aPl ayer |t em get Audi oTr acks returns
a list with a single element (the default audio track).

Provides a list of available alternate audio tracks.
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Purpose Method Description
AudioTrack getSelectedAudioTrack(); Retrieves the currently selected audio track selected
with Sel ect Audi oTr ack.
Timed boolean hasTimedMetadata(); True if the stream has associated timed metadata.
metadata

List<TimedMetadata> getTimedMetadata(); | Provides a list of the timed metadata objects
associated with the stream.

Multiple boolean isDynamic(); True if the stream is a multiple bit-rate (MBR) stream.
rofiles (bit . . . . . . :

Eates) ( List<Profile> getProfiles(); Provides a list of the associated profiles.

Trick play boolean isTrickPlaySupported(); True if the player supports fast forward, rewind, and
resume.

List< Float> getAvailablePlaybackRates () Provides the list of available playback rates in the

context of the trick-play feature.

Media MediaResource getResource(); Returns the media resource associated with this

resource item.

Reuse or remove a MediaPlayer instance

You can terminate a Medi aPl ayer instance in two ways.

Reset or reuse a MediaPlayer instance

Resetting a MediaPlayer instance returns it to its uninitialized state, which is called IDLE in MediaPlayer.PlayerState

Resetting a Medi aPl ayer instance is useful in the following cases:

* When you want to reuse a Medi aPl ayer instance but need to load a different Medi aResour ce (video content).
Resetting allows you to reuse the MediaPlayer instance without the overhead of releasing resources, recreating
the Medi aPl ayer, and reallocating resources. The r epl aceCurr ent I t emmethod automatically does these steps
for you, without having to call the reset method.

» When the MediaPlayer is in an ERROR state and needs to be cleared. This is the only way to recover from the
ERROR state.

1. Callreset toreturnthe Medi aPl ayer instance to its uninitialized state:

void reset() throws |l1legal StateException;

2. Use Medi aPl ayer. repl aceCurrent | t emto load another Medi aResour ce (or, in the case of clearing an error,
the same Medi aResour ce).

3. When you receive the Pl aybackEvent Li st ener. onPr epar ed callback, you can start the playback.

Release a MediaPlayer instance and resources
Release a MediaPlayer instance and resources when you no longer need the MediaResource.

Releasing a Medi aPl ayer object deallocates the underlying hardware resources associated with this Medi aPl ayer
object. Release a Medi aPl ayer when it is no longer useful. For several reasons, it is good practice to do this:

 Holding unnecessary resources can affect performance.
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 Leaving an unneeded Medi aPl ayer object can lead to continuous battery consumption for mobile devices.

* Playback failure might occur for other applications if multiple instances of the same video-codec are not supported
on a device.

Call the r el ease method:

voi d rel ease() throws Il egal StateException;

After the Medi aPl ayer instance is released, you can no longer use it. Calling any method of the Medi aPl ayer
interface after it is released results in an lllegalStateException being thrown.

Inspect the playback timeline

You can obtain a description of the timeline associated with the currently selected item that is being played by the
PSDK. This is most useful when your application displays a custom scrub-bar control in which the content sections
that correspond to ad content are identified.

The PMPDemoApp reference implementation for the Android PSDK library implements this as follows and as seen
in the following screen shot.

1. Access the Ti nel i ne object in the Medi aPl ayer using the get Ti nel i ne method.

The Ti nel i ne class encapsulates the information related to the contents of the timeline associated with the
media item that is currently loaded by the Medi aPl ayer instance.The Ti nel i ne class gives access to a read-only
view of the underlying timeline. The Ti nel i ne class provides a getter method that provides an iterator through
a list of Ti nel i neMar ker objects.

2. lterate through the list of Ti nel i neMar ker s and use the returned information to implement your timeline.
A Ti nel i neMar ker object contains two pieces of information:

* The position of the marker on the timeline (in milliseconds)
* The duration of the marker on the timeline (in milliseconds)

3. Implement the listener callback interface Medi aPl ayer . Pl aybackEvent Li st ener . onTi mel i neUpdat ed and
register it with the Ti nel i ne object.
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The Ti mel i ne object can then inform your application about any changes that may occur in the playback timeline
by calling your OnTi nel i neUpdat ed listener.

/'l access the tineline object
Tineline tineline = medi aPl ayer. get Ti neline();
/] iterate through the list of TinelineMarkers
Iterator<TinelineMarker> iterator = tineline.tinelineMarkers();
while (iterator.hasNext()) {

Ti mel i neMar ker marker = iterator.next();

/1 the start position of the narker

| ong startPos = marker.getTine();

/1 the duration of the marker

| ong duration = marker.getDuration();

Configure buffering

You can set different buffering policies in the PSDK, consisting of the initial buffer time and the buffer time, depending
on your needs, such as the device, the operating system, or the network conditions.

When the media player buffer reaches the initial buffer time, playback begins.

This improves the start-up time because the player does not wait for the entire buffer to fill before starting playback.
Instead, after a few seconds are buffered, playback begins. While the video is being rendered, the player continues
buffering new fragments. There is a risk, however, when network conditions are poor, that playback could be
interrupted by periods of buffering, instead of having a long initial buffering time before starting playback (when the
initial buffer time has a high value).

The player buffers fragments until it reaches the buffer time value. This is actually the minimum buffer length, so the
actual buffer length can exceed this value.

A maximum buffer length, above which the buffer will not go, is calculated from the minimum length.

Set buffering times
The MediaPlayer provides methods to set and get the buffer control parameters.

If you do not set the buffer control parameters before beginning playback, the media player defaults to 2 seconds
for the initial buffer and 30 seconds for the buffer time.

1. Set up the Buf f er Cont r ol Par anet er s object, which encapsulates the control parameters (the initial buffer time
and play buffer time). This class provides two factory methods:

epublic static BufferControl Paraneters createSinpl e(long bufferTinme) (inthiscase the initial buffer
time is equal to the buffer time)

epublic static BufferControl Paraneters createbDual (long initialBuffer, |ong bufferTine)

These methods throw an lllegalArgumentException if the parameters are not valid, such as when:

 The initial buffer time is lower than zero
* The initial buffer time is bigger than the buffer time

2. To set the buffer parameters:
voi d set Buf f er Cont r ol Par anet er s( Buf f er Cont r ol Par anet ers par ans)

3. To get the current buffer parameter values:

Buf f er Cont r ol Par anet ers get Buf f er Cont r ol Par anet er s()
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If the AVE cannot set the specified values, the media player enters the ERROR state. The error code is
SET_BUFFER_PARAMETERS_ERROR.

For example, to set the initial buffer to 5 seconds and the buffer time to 30 seconds:
nmedi aPl ayer . set Buf f er Cont r ol Par anet er s( Buf f er Cont r ol Par anet er s. cr eat eDual (5000, 30000));

The PMPDemoApp demonstrates this feature; use the application’s settings to set the buffer values.

Include advertising

The Primetime SDK for Android allows you to request ads for your live/linear and VOD content through its Primetime
Ad Decisioning interface.

Ad Decisioning works with the PSDK to identify ad opportunities, resolve ads, and insert resolved ads into your video
streams.

The following sections describe how to incorporate ads in your video content.

Advertising requirements

Advertising and main video content must meet certain requirements when you incorporate ads into your video
content.

» The HLS version of the advertising content must be no later than the HLS version of the main content.

* Target duration and any individual fragment duration of the ad must not exceed the target duration of the main
content.

* Ads can be either multiplexed or not, with no restrictions, whether or not the main content is multiplexed.

About ad insertion

The PSDK advertising workflow has three phases, and information about ad placement comes from two possible
sources.

PSDK ad insertion includes ad resolving for VOD, live streaming, and linear streaming, along with ad tracking and
ad playback. The PSDK makes the required requests to the ad server, receives information about ads for the specified
content, and places the ads into the content.

The PSDK groups ads into ad breaks, each of which contains one or more ads that play in sequence. The PSDK
inserts ads into the main content as members of an ad break.

The PSDK process for placing ads within ad breaks into your main content has three phases:

 Opportunity detection: The PSDK uses stream information to detect possible and desired locations for ads.

« Ad resolution: The PSDK communicates with an advertisement server to retrieve the ads to splice into the content.

» Ad placement: The PSDK loads the specified ads and places them in ad breaks on the content timeline at the
specified locations and recomputes the virtual timeline if needed.

The PSDK can obtain the possible locations for ad placement in two ways:

» Use manifest metadata/cues

This is common for live/linear streams. The PSDK is responsible for detecting such metadata/cues, extracting the
necessary information from them, and communicating with an advertising server to obtain the corresponding ads.
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The PSDK usually splices in the resolved ads by replacing main content at the location indicated by the
metadata/cues; otherwise, the client would drop further and further behind the actual live point.

» Use advertising server map

This is common for video-on-demand (VOD) streams. Usually, metadata about these streams are registered into
the advertising server before playback. The PSDK retrieves the ad timeline and corresponding ads from the server.
The PSDK usually splices the resolved ads by insertion into the main content as indicated by the server map.

By default, the PSDK uses manifest cues for live/linear streams and advertising server maps for VOD streams.
However, to support full-event replay for live events, your application must take extra steps.

VOD client ad resolving and insertion
For VOD content, the PSDK inserts ad breaks by splicing into the main content so that the timeline duration increases.

Before playback, the PSDK resolves known ads, inserts ad breaks into the main content as described by a timeline
returned from Ad Decisioning, and recomputes the virtual timeline if needed.

In VOD, the PSDK inserts ads as follows:

* Pre-roll: The PSDK inserts an ad break at the beginning of the content.
» Mid-roll: The PSDK inserts one or more ad breaks in the middle of the content.
« Post-roll: The PSDK appends an ad break to the end of the content.

After playback starts, no further changes can occur in the content. For example:

+ No additional ad insertion occurs.
* Ad deletion is not supported, so you cannot delete built-in ads from the content to offer an ad-free experience.
* Ad replacement is not supported, so you cannot replace built-in ads with targeted ads.

Live and linear client ad resolving and insertion

For live/linear content, the PSDK replaces part of the stream by substituting a chunk of main content with an ad
break of the same duration so that the timeline duration remains the same.

Before and during playback, the PSDK resolves known ads, replaces parts of the main content with ad breaks of
equal duration at positions specified by cue points in the stream defined by the manifest, and recomputes the virtual
timeline if needed.

For live and linear video streaming, the PSDK inserts ads as follows:

* Pre-roll: The PSDK inserts an ad break at the beginning of the content.
* Mid-roll: The PSDK inserts one or more ad breaks in the middle of the content.

The PSDK accepts the ad break even if the duration is longer or shorter than the cue point replacement duration.

By default, the PSDK supports the following cue as a valid ad marker when resolving and placing ads:
* #EXT-X-CUE

This marker requires the metadata field DURATION in seconds and the cue's unique ID. For example:
#EXT- X- CUE: DURATI ON=27, I D=". . . "

You can define and subscribe to additional cues (tags).

After playback starts, the video engine periodically refreshes the manifest file. The PSDK resolves any new ads and
inserts them when a cue point is encountered in the live or linear stream defined in the manifest.
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Each time after ads are resolved and inserted, the PSDK recomputes the virtual timeline and dispatches a
Medi aPl ayer . Pl aybackEvent Li st ener. onUpdat ed event to your application.

Client ad tracking
The PSDK automatically tracks ads for VOD and live/linear streaming.

The PSDK uses notifications to inform your application about an ad's progress, such as when an ad begins and
when it ends.

Playback behavior with ads: Default and customized

The behavior of media playback is affected by seeking, pausing, DVR fast forward or rewind (trick-play mode), and
the inclusion of advertising. The PSDK provides ways for you to override the default behavior.

Note: The PSDK does not provide a way to disable seeking during ads. Adobe recommends that your
application disable seeking during ads.

For livel/linear:

* Resuming playback after a pause results in continuing playback with the buffered content at the time of the pause
operation. If the resuming position is still within the playback range, the playback should be continuous. Otherwise,
the PSDK jumps to the new live point. Also, you can choose a different playback point by performing a seek
operation.

» The PSDK resolves ads between cues after the position the application enters live playback. Playback begins after
the first cue is resolved. The default value for entering live playback is the client live point, but you can choose a
different position. All cues before the initial position are resolved after the application performs a seek in the DVR
window.

The following table describes how the PSDK handles ads and ad breaks during playback.

Description Default PSDK behavior policy Customization available
through
AdBr eakPol i cySel ect or

During normal play, an ad break is
encountered.

Specify a different policy for
the ad break using
sel ect Pol i cyFor AdBr eak.

« For live/linear, plays the ad break, whether or
not it has already been watched.

 For VOD, plays the ad break and then
removes it.

Your application seeks forward over |Plays the last unwatched ad break that was | Choose which of the

ad break(s) into main content. skipped over, then resumes playback at the |skipped breaks to play
desired seek position upon break(s) playback |using
completion. sel ect AdBr eaksToPI ay.
Your application seeks backward over | No ad break plays and skips to the desired Choose which of the
ad break(s) into main content. seek position. skipped breaks to play
using

sel ect AdBr eaksToH ay.

Your application seeks forward into | Plays from the beginning of the ad in which the | Specify a different ad policy
an ad break. seek ended. for the ad break and for the
specific ad where the seek
ended using
sel ect Pol i cyFor Seekl nt 0Ad.
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Your application seeks backward into | Plays from the beginning of the ad in which the

an ad break. seek ended.

Your application seeks forward or If the last ad break skipped has already been
backward over watched ad break(s) |watched, skips to the user-selected seek
into main content. position.

Your application seeks forward or Skips the ad break and seeks to the position

backward over one or more ad breaks | immediately following the ad break.
and drops into a watched ad break.

Your application goes into trick-play | Skips all ads during fast forward or rewind,
(DVR mode). Play rate can be plays the last break skipped after trick play
negative (rewind), between 0 and 1 | ends, and skips to the user-selected trick play
(slow forward) or greater than 1 (fast | position upon break(s) playback completion.
forward).

39

Specify a different ad policy
for the ad break and for the
specific ad in which the
seek ended using

sel ect Pol i cyFor Seekl nt 0Ad.

Select which of the skipped
breaks to play using

sel ect AdBr eaksToPlI ay,
and determine which have
already been watched using
the i sWat ched property.

Specify a different ad policy
for the ad break (with the
watched status set to true)
and for the specific ad
where the seek ended using
sel ect Pol i cyFor Seekl nt 0Ad.

Select which of the skipped
breaks to play after trick
play ends using

sel ect AdBr eaksToPI ay.

Note: By default, the PSDK marks an ad break as watched immediately upon entering the first ad in the ad

break.

Customize playback with ads

When playback reaches or passes an ad break or ends within an ad break, the PSDK defines certain default behavior
for the positioning of the current playhead. You can override the default behavior through the AdBr eakPol i cySel ect or

class.

The default behavior might vary depending on whether the user passed the ad break during normal playback or by

seeking in a video or repositioning it with fast forward or rewind (trick play).

Here are some ideas for possible ad-playback behavior customization.

» Save the position in a video where the user stopped watching and resume the user at the same position in a future

session.

« If an ad break is presented to the user, display no more ads for some number of minutes even if the user seeks to

a new position.

* If the content fails to play (live or VOD) after a few minutes, restart the stream or fail over to a different source for

the same content.

On the fail-over playback session, you might want to disable pre-roll and/or mid-roll ads to allow the user to skip
ads and resume to the previous failed position. The PSDK provides methods to enable skipping pre-roll and mid-roll

ads.
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Advertising API elements for playback

The PSDK provides classes and methods with which you can customize the playback behavior of content that
contains advertising.

The following API elements are useful for customizing playback:

APl element Provides

AdvertisingMetadata adBr eakAsWat ched property. Specifies the policy for
marking an ad break as having been watched.

MediaPlayer Get the local time of the playback; seek to that time.

Note: get Local Ti me in Medi aPl ayer returns
the current time relative to the original content
(without dynamically spliced ads).

get Local Ti ne in AdBr eak returns the start time
of the break relative to the original content.

AdBreakPolicy Enumerates possible playback policies for ad breaks.

AdPolicy Enumerates possible playback policies for ads.

AdPolicySelector Interface that allows customization of the PSDK ad
behavior.

DefaultAdPolicySelector Class that implements the default PSDK behavior.

Your application can override this class to customize
one or more of the default behaviors without having
to implement the full interface.

MediaPlayer * get Local Ti me. The local time of the playback

excluding the placed ad breaks.
* seekTolLocal Ti ne. Seeks to a local time in stream.
e convert ToLocal Ti me. Converts a virtual position
on the timeline to the local position.

Use the default playback behavior

You can choose to use default ad behaviors.

To use default behaviors:

» If you have implemented your own AdvertisingFactory class, then return null for cr eat eAdPol i cySel ect or

« If you do not have custom implementation for the AdvertisingFactory class, then the PSDK by default uses a
new instance of Def aul t AdPol i cySel ect or .
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Set up for customized playback

You can customize or override ad behaviors supported by PSDK in two ways. In either case, you must register the
ad policy instance with the PSDK.

To customize ad behaviors, your application can either:
* Implement the AdPol i cySel ect or interface and implement all its methods.
This is recommended if you need to override all the default ad behaviors.

 Extend the Def aul t AdPol i cySel ect or class and provide implementations for only those behaviors that require
customization.

This is recommended if you need to override only some of the default behaviors.
In both cases, do the following.

1. Assign the policy instance to be used by the PSDK through the advertising factory.

Note: Any custom ad policy that is registered at the beginning of playback is cleared when the MediaPlayer
instance is deallocated. Your application must register a policy selector instance every time a new playback
session is created.

For example:

/'l create a Custom Advertising Factory
private AdvertisingFactory createCustomAdverti singFactory() {
return new AdvertisingFactory() ({

@j/er ride
publ i c AdPolicySel ector createAdPolicySel ector(MediaPl ayerltem nedi aPl ayerltem

return new Cust omAdPol i cySel ect or (nedi aPl ayerlten);

b
/'l register the custom advertising factory with nmedia player

advertisingFactory = createCustomAdverti singFactory();
nedi aPl ayer . regi st er AdCl i ent Fact ory(adverti si ngFactory);

2. Implement any customizations.

Skip ad breaks for a certain period of time

Default PSDK behavior is to force an ad break to play when the user seeks over an ad break. You could customize
the behavior to skip an ad break if the time elapsed from a previous break completion is within a certain number of
minutes.

The following example of a customized ad policy selector skips any ads within the next five minutes (wall clock time)
after a user has watched an ad break.

1. Save the current system time whenever the user finishes watching an ad break.

@verride
public void onAdBreakConpl et e( AdBr eak adBreak) {

i f ' (1 sShoul dPl ayUpcom ngAdBr eakRul eEnabl ed())
Cust omAdPol i cySel ect or. set Last AdBr eakPl ayedTi ne(System current TimeM I 1is());
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2. Extend the default ad policy selector to override the default behavior.
package com adobe. nedi acor e. sanpl e. adverti si ng;

i nport com adobe. nmedi acor e. Def aul t AdPol i cySel ect or;

i mport com adobe. nedi acor e. Medi aPl ayer|tem

i nport com adobe. nedi acore. tineline.advertising. AdBreakPl acenent ;

i nport com adobe. nedi acore. tineline.advertising. AdBreakPolicy;

i mport com adobe. nedi acore. tineline.advertising. AdPolicyl nfo;

i mport com adobe. nedi acore. tineline.advertising.Placenent! nformation;
i nport java.util.ArraylList;

i mport java.util.List;

public class CustomAdPol i cySel ect or extends Defaul t AdPol i cySel ector {

private final |ong M N _BREAK | NTERVAL = 300000; // 5 minutes interval for next ad break
to be played

private Medi aPl ayerltem _nedi aPl ayerltem

private static |ong _| ast AdBreakPl ayedTi ne;

publ i c Cust omAdPol i cySel ect or (Medi aPl ayer|tem nedi aPl ayerlten) {
super (medi aPl ayerltemn);
_medi aPl ayer|l tem = nedi aPl ayer|tem
_l ast AdBr eakPl ayedTi ne = 0;

}

@verride
publ i c AdBreakPolicy sel ect Pol i cyFor AdBreak( AdPol i cyl nfo adPolicyl nfo) {
i f (shoul dPl ayAdBreaks()) {
AdBr eakPl acenment adBr eakPl acenent = adPol i cyl nf o. get AdBr eakPl acenment s(). get (0);

/1 This condition will renove the pre-roll ad fromlive stream after watching
if
(adBr eakPl acenent . get Pl acenent () . get Type() . equal s( Pl acenment | nf or mati on. Type. PRE_ROLL) &&
_medi aPl ayerltemisLive()) {
return AdBreakPol i cy. REMOVE _AFTER PLAY;
}

if
(adBr eakPl acenent . get Pl acenent (). get Type() . equal s(Pl acenent | nf or mati on. Type. PRE_ROLL)) {
return AdBreakPolicy. PLAY;

/1 This condition will renove every ad break that has been watched once. Coment
this section if you want to play watched ad breaks again.
i f (adBreakPl acenent. get AdBreak().isWatched()) {
return AdBreakPolicy. SKI P;

}
return AdBreakPol i cy. REMOVE _AFTER_PLAY;

}
return AdBreakPolicy. SKI P;
}

@verride
publ i c Li st <AdBreakPl acenent > sel ect AdBr eaksToPl ay( AdPol i cyl nfo adPol i cyl nfo) {
i f (shoul dPl ayAdBreaks()) {
Li st <AdBr eakPl acenent > adBr eakPl acenents = adPol i cyl nf 0. get AdBr eakPl acenment s() ;

i f (adBreakPl acenments != null) ({
int size = adBreakPl acenents. size();
/| Seek Forward Condition
if (size >0 && adPolicylnfo.getCurrentTime() <= adPol i cyl nfo. get SeekToTi nme())

Li st <AdBr eakPl acenent > adBreaks = new ArraylLi st <AdBr eakPl acenent >();
AdBr eakPl acenent adBr eakPl acenent = adBreakPl acenents. get (0);
/!l Resune logic - This will be hel pful in resum ng the content froml ast
saved pl ayback session, and just play the pre-roll ad
i f(adPolicylnfo.getCurrentTine() == 0){

i f (adBr eakPl acenent . get Pl acenent (). get Type(). equal s(Pl acenent | nformati on. Type. PRE_ROLL) &&

I adBr eakPl acenent . get AdBreak().i sWatched()) {
[/ comrent this line if you just need to seek to the user's |ast
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known position wi thout playing pre-roll ad. ZD#820
adBr eaks. add( adBr eakPl acenent) ;
return adBreaks;
} el se{
return null

} else {
adBr eakPl acenment = adBr eakPl acenents. get (size -1);
i f (!adBreakPl acenent. get AdBreak().isWatched()) {
adBr eaks. add( adBr eakPl acenent) ;
return adBreaks;

}

/'l Seek backward condition
} else if (size > 0 & adPolicylnfo.getCurrentTine() >
adPol i cyl nf 0. get SeekToTi ne()) {
Li st <AdBr eakPl acenent > adBr eaks = new ArrayLi st <AdBr eakPl acenment >() ;
AdBr eakPl acenent adBreakPl acenent = adBreakPl acenents. get (0);
i f(!adBreakPl acenent . get AdBreak().isWatched()) {
adBr eaks. add( adBr eakPl acenent) ;
return adBreaks;
} else {
return adBreaks;
}

}
}
return null

}

public static void setlLast AdBreakPl ayedTi me(l ong | ast AdBr eakPl ayedTi me) {
_l ast AdBr eakPl ayedTi ne = | ast AdBr eakPl ayedTi ne;
}

/1 used to decide if upcom ng AdBreak should be played or not, Custoner use case #2 - Five
m nut e AdBreak rul e
private bool ean shoul dPl ayAdBr eaks() {
long currentTine = SystemcurrentTineM I 1is();
if (_lastAdBreakPl ayedTinme <= 0) {
return true;

}
if (_lastAdBreakPl ayedTine > 0 & (currentTime - _| ast AdBreakPl ayedTi ne) >
M N_BREAK_| NTERVAL) {
return true;
/'l return false for not playing Ad if this Ad occurs with 5 mnutes of |ast Ad

pl ayback
return fal se;
}

Save the video position and resume later
You can save the current playback position in a video and resume the user at the same position in a future session.

Dynamically inserted ads differ between user sessions, so saving the position with spliced ads will refer to a different
position in a future session. The PSDK provides methods to retrieve the playback position, ignoring spliced ads.
Your application can then seek to a specific position while ignoring spliced ads.

1. When the user quits a video, retrieve and save the position in the video (excluding duration of ads).

Ad breaks can vary in each session due to ad patterns, frequency capping, and so on. Therefore, the current
time of the video in one session could be different in a future session. When saving a position in the video, retrieve
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the local time (which excludes the duration of all ads up to that position), which you can save either on the device
or in a database on the server.

For example, if the user is at the 20th minute of the video and this includes five minutes of ads, current time will
be 1200 seconds, while local time at this position will be 900.

Note: Local time and current time are the same for live/linear streams. In this case, convert ToLocal Ti ne
has no effect. For VOD, local time remains unchanged while ads play.

/1 Save the user session when player activity stops

@verride
public void onStop(){
super . onSt op() ;

prefs =
Pr ef er enceManager . get Def aul t Shar edPr ef erences(get Activity().getApplicationContext());
Shar edPr ef erences. Editor editor = prefs.edit();
edi tor. put Long(LAST_LOCAL_TI ME, _nedi aPl ayer. get Local Ti me()); /1
get the local tine where stream stopped playing and save it in System preferences
editor. putString(LAST _MEDI A RESOURCE, _contentl nfo.toMedi aResource().getUl ());
editor.commt();

}
. Restore the user session when player activity resumes.
@verride

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

prefs =
Pr ef er enceManager . get Def aul t Shar edPr ef erences(get Activity().getApplicati onContext());
i f(prefs.getString(LAST_MEDI A RESOURCE,
"nil").equal s(_content|nfo.toMedi aResource().getUl ())){
_last KnownLocal Ti ne = prefs. get Long(LAST_LOCAL_TI ME, 0); /'l get the | ast |ocal
time saved in system preferences
i f(_I ast KnownLocal Ti ne > 0){
_shoul dResunePl ayback = true;
}

}
. Resume the user at the same position.

To resume the user to the same position saved from a previous session, use seekToLocal Ti me. Call this method
only with local time values. Incorrectly calling it with the current time results in incorrect behavior. (To seek to the
current time, use seek. ) When your application receives the onSt at eChanged status change event, seek to the
saved local time.

. Provide the ad breaks to present to the user through the ad policy selector interface.

Implement a custom ad policy selector (by extending the default ad policy selector). Provide the ad breaks that
must be presented to the user by implementing sel ect AdBr eaksToPl ay. This method includes a pre-roll ad
break and the mid-roll ad breaks before the local time position. Your application can decide to play a pre-roll ad
break and resume to the specified local time, play a mid-roll ad break and resume to the specified local time, or
play no ad breaks.

Metadata for ad insertion

Ad providers, such as the Adobe Ad Decisioning server, require configuration values to enable connection to the
provider and for the ad resolver to work.
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The PSDK includes the Ad Decisioning library. For your content to include advertising from the Ad Decisioning
server, your application must provide the PSDK with the required AuditudeSettings information for connecting to
the Ad Server:

» The medialD, which identifies the specific content to play
* A default medialD

Although optional, using this is highly recommended. It enables ads to be served even when your request to the
ad server is invalid, content is incorrectly configured, Ad Decisioning is experiencing delays in propagating the
data, or one of the Ad Decisioning back-end processes is malfunctioning or unavailable.

» The zonelD, assigned by Adobe to identify your company or Web site
» Ad server domain, specifies the domain of your assigned ad server
» Other targeting parameters

You can include other targeting parameters depending on your needs and on the ad provider.

Set up metadata for ad insertion

Use the helper class  Audi tudeSettings , which extends the Met adat aNode class, to set up Ad Decisioning
metadata.

Advertising metadata is contained within the Medi aResour ce. Met adat a et adat a property. When starting the
playback of a new video, your application is responsible for setting the correct advertising metadata.

1. Buildthe AuditudeSettings instance.
Audi t udeSet ti ngs audi tudeSetti ngs = new Audi tudeSettings();

2. Set the Ad Decisioning medialD, zonelD, domain, and, optionally, targeting parameters.

audi tudeSetti ngs. set Zonel d("your Zonel d") ;

audi tudeSetti ngs. set Medi al d("your Vi deol d") ;

audi tudeSet ti ngs. set Def aul t Medi al d( " def Vi deol d");

audi tudeSet ti ngs. set Domai n( " your Audi t udeDomai n") ;

Met adat a targeti ngParaneters = new Met adat aNode() ;

targeti ngParanet ers. set Val ue("desired_parant, "desired_val ue");

audi tudeSetti ngs. set Tar geti ngPar anet er s(t argeti ngParaneters);

Met adat aNode result = new Met adat aNode() ;

resul t.set Node( Def aul t Met adat aKeys. AUDI TUDE_METADATA _KEY. get Val ue(), audi tudeSetti ngs);

3. Create a Medi aResour ce instance using the media stream URL and the previously created advertising metadata.

Medi aResour ce nedi aResource =
Medi aResour ce. creat eFromr| ("http://exanpl e. com nedi a/test _nedi a. nBu8", Met adat aNode) ;

4. Load the Medi aResour ce object through the Medi aPl ayer. replaceCurrentltem (android) method.
The Medi aPl ayer starts loading and processing the media stream manifest.

5. Whenthe Medi aPl ayer transitions to the INITIALIZED status, get the media stream characteristics in the form
of a Medi aPl ayer | t eminstance through the Medi aPl ayer. get Curr et | t emmethod.

6. Querythe Medi aPl ayerltem instance to see whether the stream is live, whether it has alternate audio tracks,
or whether it is protected.

7. Call Medi aPl ayer . prepar eToPl ay to start the advertising workflow.

After the ads have been resolved and placed on the timeline, the Medi aPl ayer transitions to the PREPARED
state.

8. Call Medi aPl ayer. pl ay to start the playback.
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The PSDK now includes ads when your media plays.

Enable ads in full-event replay

Full-event replay (FER) is a VOD asset that acts, in terms of ad insertion, as a live/DVR asset, so your application
must take steps to ensure that ads are placed correctly.

For live content, the PSDK uses the metadata/cues presented in the manifest to determine where to place ads.
However, sometimes live/linear content looks like VOD content, for example, when live content completes, an
EXT-X-ENDLIST tag is appended to the live manifest. For HLS, the presence of the EXT-X-ENDLIST tag means
that the stream is a VOD stream, and there is no way for the PSDK to automatically differentiate it from a normal
VOD stream so that it can insert ads correctly.

Therefore, your application must notify the PSDK of this situation by specifying the AdSi gnal i nghbde.

For a FER stream, you do not want the Ad Decisioning server to provide the list of ad breaks that need to be inserted
on the timeline prior to beginning playback, as would be usual for VOD. Instead, by specifying a different signaling
mode, the PSDK reads all the cue points from the FER manifest and goes to the ad server for each cue point to
request an ad break (similar to live/DVR).

Besides each request associated with a cue point, the PSDK makes an additional ad request for pre-roll ads.

1. Obtain from an external source (VCMS, etc.) the signaling mode that should be used.
2. Create advertising-related metadata as usual.

3. Specify the AdSi gnal i ngode using Adverti si ngMet adat a. set Si gnal i nghbde if the default behavior must
be overridden.

Valid values are DEFAULT, SERVER_MAP, and MANIFEST_CUES.

You must set the ad signaling mode before calling pr epar eToPI ay. After the PSDK has started resolving and
placing ads on the timeline, any change to the ad signaling mode is ignored. The recommended way is to set it
when creating the advertising metadata for the resource (when creating the Audit udeSet ti ngs object).

4. Continue to playback as usual.

Audi t udeSet ti ngs audi tudeSettings = new AuditudeSettings();
audi t udeSet ti ngs. set Si gnal i ngMbde( AdSi gnal i ngMbde. MANI FEST_CUES) ;
audi tudeSet ti ngs. set Donai n("your - audi t ude- donai n") ;
audi tudeSet ti ngs. set Zonel d( "your - audi t ude- zone-i d");
audi tudeSetti ngs. set Medi al d("your - nedi a-id");
/'l set additional targeting paraneters or custom paraneters
Met adat aNode nedi aMet adata = new Met adat aNode() ;
nedi aMet adat a. set Node( Def aul t Met adat aKeys. AUDI TUDE_METADATA KEY. get Val ue(), auditudeSettings);
Medi aResour ce nedi aResource = Medi aResour ce. createFronr| ("your-streamurl”, medi aMet adat a) ;
final Medi aPl ayer nedi aPl ayer = Defaul t Medi aPl ayer. creat e( get Appl i cati onContext());
nedi aPl ayer. addEvent Li st ener (Medi aPl ayer . Event . PLAYBACK, new Medi aPl ayer . Pl aybackEvent Li st ener ()
{
@verride
public void onPrepared() {
/1 the player is prepared and all ads have been pl aced
nmedi aPl ayer . pl ay();

}
@verride
public void onUpdated() {
}
@verride
public void onTi mnedMet adat a( Ti nredMet adat a ti mnedMet adata) {
}
@verride
public void onTinmelineUpdated() ({
}
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@verride
public void onPlayStart() {
/'l the playback has started we can update U control
/'l for exanple: renobve starting/buffering slate if needed

}
@verride
public void onPl ayConpl ete() {
/'l playback has reached the end of stream ( ads included )
/1 if we want to rewind we can call
nmedi aPl ayer . seek( medi aPl ayer. get Seekabl eRange() . get Begi n());

}
@verride
publ i c voi d onSt at eChanged( Medi aPl ayer. Pl ayer St at e state, Medi aPl ayerNotification notification)

if (state == Medi aPl ayer. Pl ayerState. | N Tl ALI ZED) {
nmedi aPl ayer . prepareToPl ay();
}

}
@verride
public void onSi zeAvai |l abl e(l ong height, long wi dth) {
/1l video size was update
/'l you can use height and width to resize the nedia player view

%) 5 _

nmedi aPl ayer. repl aceCurrent|ten( medi aResource);

Ad signaling mode

The ad signaling mode specifies from where the video stream should get advertising information.
Valid values are DEFAULT, SERVER_MAP, and MANIFEST_CUES.

The following table describes the effect of AdSignalingMode values for various HLS stream types.

Default Manifest cues Ad server map
Video on ;

* Uses server map for * Uses in-stream cues for placement | « Uses server map for placement
Demand placement detection detection detection

* Ads are inserted * Pre-roll ads are inserted in the  Ads are inserted

main stream
» Mid-rolls ads replace main stream
Liveflinear |, Uses manifest cues for |+ Uses in-stream cues for placement Not supported
placement detection detection

« Ads replace main stream | » Ads replace main stream

Clickable ads

The PSDK provides you with information so that you can act upon click-through ads. As you create your player Ul,
you are responsible for deciding how to respond when a user clicks on a clickable ad.

For the Android PSDK, only linear ads can be clickable.

Respond to clicks on ads

When a user clicks on an ad or a related button, your application is responsible for responding. The PSDK provides
you with information about the destination URL for the click.
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1. Set up an event listener for the PSDK to provide you with click-through information.
a) Register an AdPl aybackEvent Li st ener. onAdd i ck.
When an end user clicks a banner, the PSDK dispatches this natification, including information about the destination
for the click.
2. Monitor user interactions on clickable ads.
3. When the user touches or clicks the ad or button, notify the PSDK.
a) To do this, call noti fyd i ck on the Medi aPl ayer Vi ew.

4, Listen for the onAdd i ck( AdBreak adBreak, Ad ad, AdC ick add ick) event from the PSDK.
5. Retrieve the click-through URL and related information.
a) Use the getter methods for the Add i ck instance.

6. Pause the video.
7. Use the click-through information to display the ad click-through URL and any related information.
For example, you could display it in one of the following ways:

 Open the click-through URL in a browser within your application.

On desktop platforms, the video ad playback area is typically used for invoking click-through URLSs upon user
clicks.

» Redirect the user to their external mobile web browser.

On mobile devices, the video ad playback area is used for other functions, such as hiding and showing controls,
pausing playback, expanding to full screen, and so on. Therefore, on mobile devices, a separate view, such as
a sponsor button, is usually presented to the user as a means to launch the click-through URL.

8. Close the browser window in which the click-through information is displayed and resume playing the video.

For example:

private final MediaPl ayer. AdPl aybackEvent Li st ener _adPl aybackEvent Li stener =
new Medi aPl ayer. AdPl aybackEvent Li st ener () {

}
@verride
public void onAdStart (AdBreak adBreak, Ad ad) {
[/ TODO | nmpl ement external tracking |ogic
/1 TODO Notify the user that an ad has started by an U update
/1 Notify the user that the ad is clickable
if (ad.isCickable()) {
[/ TODO Modify the U to give the user the possibility to
choose to click upon the primary asset

}

}

@verride

public void onAdd i ck( AdBreak adBreak, Ad ad, AdCick addick) {
/1 Open the native browser to display the click through url
Ui uri = Uri.parse(adCick.getUrl ());
Intent intent = new Intent (ACTION.VIEW wuri);

try {
startActivity(intent);

} catch (Exception e) {
/'l Log exception
}

}

Separate the clickable ad process

It is good practice to separate your player's Ul logic from the process that manages ad clicks.
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One way to do this is to implement multiple Fragments for an Activity.

1.

Implement one fragment to contain the MediaPlayer (to be responsible for video playback).

This Fragment should call notifyClick.

public class PlayerFragnment extends Sherl ockFragnment {

public void notifyAddick () {
_nmedi aPl ayer. getView).notifyCdick();
}

Implement a different fragment to display a Ul element that indicates that an ad is clickable, monitor that Ul
element, and communicate user clicks to the fragment that contains the MediaPlayer.

This Fragment should declare an interface for fragment communication. The Fragment captures the interface
implementation during its onAttach lifecycle method and can then call the Interface methods to communicate
with the Activity.

public class Playerdickabl eAdFragnent extends Sherl ockFragnent {
private ViewG oup vi ewG oup;
private Button button;
OnAdUser | nt eraction cal |l back;
@verride
public View onCreateView LayoutlInflater inflater, ViewG oup container, Bundle
savedl nst anceState) {
/1 the custom fragnent is defined by a custom button
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viewGoup = (ViewGoup) inflater.inflate(R |ayout.fragnment_player_clickabl e_ad, container,

fal se);
button = (Button) viewG oup.findViewByld(R id.clickButton);
/1 register a click listener to detect user interaction
button. set OnCl i ckLi st ener (new Vi ew. OnCl i ckLi stener () {
@verride
public void onCdick(Viewv) {
/1 send the event back to the activity
cal | back. onAdC i ck();
}
1) .
Vi ewG oup. set Visibility(View INVISIBLE);
return vi ewa oup;

}
public void hide() {
Vi ewG oup. set Visibility(View |NVISIBLE);

}
public void show) {
Vi ewG oup. set Visibility(View VISIBLE);

}

@verride

public void onAttach(Activity activity) {
super.onAttach(activity);
/1 attaches the interface inplenmentation

/1 if the container activity does not inplenent the nmethods fromthe interface an exception

wi |l be thrown
try {
cal | back = (OnAdUserlInteraction) activity;
} catch (C assCast Exception e) {
t hrow new C assCast Exception(activity.toString()
+ " nust inplement OnAdUser|nteraction");

}

/'l user defined interface that allows fragnent conmunication
/1 must be inplenmented by the container activity

public interface OnAdUserlnteraction {

public void onAdd i ck();

Updated 24 June 2014



PSDK 1.3 for Android Programmer's Guide 50

Pause and resume playback
When your application responds to clicks on ads, it should pause playback of the main video content.

Override the onPause and onResume from the Android Activity.

@verride

public void onResune() {

super . onResune() ;

request Audi oFocus() ;

if (_lastKnownStatus == Medi aPl ayer. Pl ayer St at e. PAUSED) {
_nedi aPl ayer. pl ay();

}

}

@verride
public void onPause() {
super . onPause() ;
if (_mediaPlayer !'= null) {
i f (_medi aPl ayer.getStatus() == MediaPl ayer. Pl ayer St at e. PLAYI NG | |
_nmedi aPl ayer. get Status() == Medi aPl ayer. Pl ayer St at e. PAUSED) {
_savedPl ayer State = _nedi aPl ayer. get Status();
_last KnownTi me = _nedi aPl ayer. get Current Ti me();
}
i f (_nediaPl ayer. getStatus() == Medi aPl ayer. Pl ayer St at e. PLAYI NG {
_nedi aPl ayer. pause();
_last KnownSt at us = Medi aPl ayer. Pl ayer St at e. PAUSED;

}
}

abandonAudi oFocus() ;

}

Repackage third-party ads

Some third-party ads cannot be stitched into the HLS content stream due to incompatible video formats. To address
this situation, Primetime Ad Insertion and the Android PSDK provide third-party creative repackaging for
progressive-download MP4 videos.

In some situations, you might need to incorporate ads (creatives) that are transcoded and served by a third party
into your ad insertion workflow. For example, these could be ads that are served by an agency ad server, by your
inventory partner, or by an ad network.

If a requested ad is available only as an MP4, the PSDK skips that ad and issues a request to the Primetime Ad
Insertion back end to repackage the ad as HLS so that a compatible version will be available the next time that the
ad is encountered. The back end generates multiple-bit-rate HLS renditions of the ad and stores these on the
Primetime CDN. Then, the next time the PSDK receives an ad response that points to that ad, the PSDK uses the
HLS version from the Primetime CDN.

To enable this optional feature, contact your Adobe representative.

Configure and use custom HLS tags

Media streams can carry additional metadata in the form of tags contained within the playlist/manifest file, such as
to indicate the placement of advertising. You can specify custom tag names and be notified when certain tags appear
in the manifest file.
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The PSDK provides out-of-the-box support for specific #EXT advertising tags. Your application could use custom
tags for enhancing the advertising workflow or for supporting blackout scenarios. To support such advanced workflows,
the PSDK allows you to specify additional tags in the manifest beyond the standard tags, and to receive notification
when these tags appear in the manifest file by subscribing to the tags. You can subscribe to custom tags both for
VoD and live/linear streams.

Overview of custom tags

Here is an example of a customized VOD asset:

#EXTMBU

#EXT- X- VERSI ON: 3

#EXT- X- TARGETDURATI ON: 7
#EXT- X- ASSET: Al D=10

#EXTI NF: 9. 9766,
segl.ts

#EXTI NF: 9. 9766,
seg2.ts

#EXTI NF: 9. 9766,
seg3.ts

#EXT- X- AD: DURATI ON=10
#EXTI NF: 9. 9766,
seg4.ts

H#EXTI NF: 9. 9766,
seg5.ts

#EXT- X- ENDLI ST

Your application could set up the following:

* To be notified when #EXT-X-ASSET tags, or any other set of custom tag hames to which you have subscribed,
are present in the file.

* To have ad insertion occur when an #EXT-X-AD tag, or any other custom tag name, is found in the stream.

Config class methods for tags

You can configure custom tag names in the PSDK globally with the PSDKConf i g class.

The PSDK applies the global configuration automatically to any media stream that does not specify a stream-specific
configuration.

PSDKConf i g exposes these methods for managing the custom tags:
Subscribe to specific custom tags
public static String[] getSubscribedTags() Retrieves the current list of subscribed tags.

public static void setSubscribedTags(String[] |Sets the list of subscribed tags that will be exposed to
tags); the application.

Your application is also automatically subscribed to all
tags transmitted through set AdTags.

Customize the ad tags used by the default opportunity detector
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public static String[] getAdTags(); Retrieves the current list of ad tags.

public static void setAdTags(String[] tags); Sets the list of ad tags that will be used by default
opportunity generator.

Note the following:

* The setter methods do not allow the tags parameter to contain null values. If encountered, the PSDK throws an
lllegalArgumentException.

» The custom tag name must contain the # prefix. For example, #EXT-X-ASSET is a correct custom tag name;
EXT-X-ASSET is incorrect.

* You cannot change the configuration after the media stream has been loaded.

Timed metadata class

When the PSDK detects a subscribed tag within the playlist/manifest, it automatically tries to process it and expose
it in the form of a Ti medMet adat a object. The class provides the following elements.

Property Type Description

id long Unique identifier of the timed metadata. Usually is extracted from the cue/tag
ID attribute if present. Otherwise, a unique random value is provided. Use
getld.

metadata Metadata The processed/extracted information from the playlist/manifest custom tag.
Use get Met adat a.

name String The name of the timed metadata. If the type is TAG, then the value
represents the cue/tag name. If the type is ID3, then this is null. Use
get Nane.

time long The time position, in milliseconds, relative to the start of the main content

where this timed metadata is present in the stream. Use get Ti ne.

type Type The type of the timed metadata. Use get Type.

* TAG - indicates that the timed metadata was created from a tag contained
within the playlist/manifest

« ID3 - indicates that the timed metadata was created from an ID3 tag
contained within the media stream

Note the following:

» The PSDK automatically extracts the attributes list into key-value pairs and stores them in the metadata property.
» The PSDK automatically strips leading and trailing quotes (") from the values.

« If the extraction fails (due to a custom tag format), then the metadata property will be empty and it is your application's
responsibility to extract the actual information. No error is thrown in this case.

Element Description
public enum Type { TAG |D3} Possible types for the timed metadata.

publ i c Ti medMvet adat a( Type type, long time, |ong | Default constructor (time is the local stream time).
id, String nane, Metadata netadata);

public long getTinme(); The time position, relative to the start of the main content,
where this metadata was inserted into the stream.
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Element

publ i c Metadata get Metadata();
public Type get Type();

public long getld();

public String getNane();

Subscribe to custom ad tags
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Description
The metadata inserted into the stream.
Returns the type of the timed metadata.

Returns the ID extracted from the cue/tag attributes if
present. Otherwise, a unique random value is provided.

Returns the name of the cue (usually the HLS tag name).

The PSDK prepares Ti medMet adat a objects for subscribed tags every time they are encountered in the content
manifest. You must subscribe to the tags before the playback starts.

To subscribe with the PSDK to be notified about custom tags within HLS manifests:

Set the custom ad tag names globally by passing an array that contains the custom tags to set Subscri bedTags

in PSDKConf i g.

Include the # prefix when working with HLS streams.

For example:

String[] array = new String[3];
array[ 0] "#EXT- X- ASSET" ;

array[ 1] " #EXT- X- BLACKOUT" ;

array[ 2] = "#EXT- CATCLS- SCTE35";
PSDKConf i g. set Subscri bedTags(array);

Add listeners for timed-metadata notifications

To receive notifications about tags in the manifest, implement the appropriate event listener(s).

You can monitor timed metadata by listening for the following events, which notify your application of related activity:

» onTimedMetadata: Every time that a unique subscribed tag is identified during parsing of the content, the PSDK
prepares a new Ti nedMet adat a object and dispatches this event. The object contains information about the tag

name (what you subscribed to), the local time in

Listen for events:

the playback where this tag will appear, and other data.

private final MediaPl ayer. Pl aybackEventLi stener pl aybackEventListener =
new Medi aPl ayer. Pl aybackEvent Li st ener () {

@verride

public void onTi nedMet adat a( Ti nedMet adat a ti nedMet adata) {
PMPDenpApp. | ogger. e(LOG_TAG + "#onTi nedMet adat a",

"New tinmed netadata. Nanme "
ti medMet adat a. get Nane() + ",

b

+
time " + tinedMetadata.getTinme() + ".");

I’T’Edl aPl ayer. addEvent Li st ener (Medi aPl ayer. Event . PLAYBACK, pl aybackEvent Li stener);

If you are also interested in ID3 metadata, they use the same onTimedMetadata listener to indicate the presence
of an ID3 tag. This should not cause any confusion, however, because you can use the TimedMetadata's type

property to differentiate between TAG and ID3.
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Store timed-metadata objects as they are dispatched
Your application is responsible for using the appropriate Ti medMet adat a objects at the appropriate times.

During content parsing, which happens prior to playback, the PSDK identifies subscribed tags and notifies your
application about them. The time associated with each Ti nedMet adat a is the local time on the playback timeline.

Your application must:

1. Keep track of the current playback time.
2. Match the current playback time against the already-dispatched Ti medMet adat a objects.

3. Use the Ti nedMet adat a where the start time equals the current local playback time.
The following example shows how to save Ti medMet adat a objects in an ArrayList.

private List<Ti redMet adata> _ti nedMet adat aLi st = new Arrayli st <Ti nredMet adat a>() ;
publ ic void onTi redMet adat a( Ti nredMet adat a ti medMet adata) {

i f . (ti medMet adat a. get Nane() . equal sl gnoreCase("#EXT- X-CUE")) {
_tinedMet adat aLi st. add(ti nedMet adat a) ;

}

Use timed metadata at the appropriate time
Use TimedMetadata when the current playback time matches the start time.

Use the saved ArrayList from the previous topic to actually use these saved Ti nedMet adat a objects during playback.

1. Run atimer and query current playback time repeatedly.

2. Find all the Ti medMet adat a objects whose start time values match the current playback time. You can use these
objects to perform various actions.

When checking whether the current playback time matches any TimedMetadata objects, put this as a condition
as well: shoul dTri gger Subscri bedTagEvent . The timeline might change due to various ad behaviors. For
example, one or more ad breaks might be moved from their original positions on the timeline.

shoul dTri gger Subscri bedTagEvent makes sure that the TimeMetadata object's start time matches the current
playback time correctly.

For example:
_pl aybackC ockEvent Li st ener = new Cl ock. C ockEvent Li stener () {

@verride
public void onTick(String nane) {
get Activity().runOnU Thread(new Runnabl e() {
@verride
public void run() {

/* handl e ti mednet adata object list */
if (_mediaPlayer != null && _tinmedMetadataList != null &&
_tinmedMet adat aLi st.size() > 0) {
if (_lastKnownStatus == Medi aPl ayer. Pl ayer St at e. PLAYI NG {
I ong local Time = _nedi aPl ayer. get Local Ti me() ;
I'terator<TinedMetadata> iterator = _tinmedMetadatalist.iterator();
while (iterator.hasNext()) {
Ti medMet adata ti nedMetadata = iterator. next();
long diff = local Tine - tinmedMetadata. getTine();
if (diff >= 0 &&
di ff <= PLAYBACK CLOCK | NTERVAL &&
_nedi aPl ayer. shoul dTri gger Subscri bedTagEvent ()) {

/1 use timed netadata object
PMPDenoApp. | ogger.i (LOG TAG + "#METADATA CLOCK", "Local tine:
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" + | ocal Ti ne
+" ; tinmed netadata start tine:
+ timedMetadata + ".");

}
1)

I
_pl aybackd ock. addC ockEvent Li st ener (_pl aybackC ockEvent Li st ener);

3. Periodically flush stale Ti medMet adat a instances from the list to prevent memory from growing continuously.

Add custom ad markers

With custom ad markers, you can mark specific sections of the main content as ad-related content periods.

This feature is most useful when content is being recorded (possibly from a live event) and the result of the recording
is a single HLS stream. The recording itself contains both main content and advertising-related content in a single
HLS video-on-demand (VOD) stream. The recording process does not keep track of the ad-related segments, so
the information related to the positioning of the ads inside the main content is lost.

You might be able to obtain the information related to the positioning of the ad-content periods from other out-of-band
sources (such as external CMS systems).The PSDK allows you to define custom markers, through which this out-of-
band information can be passed to the timeline manager subsystem. The intention is to mark the content sections
that match the specified ad-related content in such a way that all ad-specific playback events are triggered in the
same manner as if these custom ad-periods were explicitly placed on the player's timeline.

Ad tracking is not handled internally by the PSDK, such as when ads are resolved by Ad Decisioning (Auditude).
However, the PSDK defines two abstractions that define the way ad-related content is represented on the timeline:
the ad break and the individual ad. An ad break is an ordered list of individual consecutive ads. Playback events
are triggered separately for ad breaks (start and complete for each break) and ads (start and complete for each ad).

The PSDK dispatches ad tracking events to your application, so you can implement your own tracking logic. If you
set custom ad markers, you will receive the onAdBreakStart, onAdStart, onAdProgress, onAdComplete, and
onAdBreakComplete events.

TimeRange class

The main purpose of custom ad markers is to enable you to pass on to the PSDK a set of TimeRange specifications
that represent timeline segments.

Each TimeRange specification in the set represents a segment on the playback timeline (maintained internally by
the PSDK) that must be marked appropriately as an ad-related period.

The TimeRange class is a simple data structure that exposes two read-only properties, the start position and the
end position on the timeline, which abstracts the idea of a time range inside the playback timeline. Both values are
expressed in milliseconds. Here is a summary of the TimeRange class:

public final class TineRange {
/'l the start/end val ues are provided at construction tinme
public static Ti mneRange createRange(long begin, |ong duration) {...}

/'l only getters are avail able
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public long getBegin() {...}
public long getEnd() {...}
public long getDuration() {...}

MediaPlayer and MediaResource classes
A MediaResource represents the content that is about to be loaded by the MediaPlayer instance.

The PSDK library provides a simple means to load and prepare content for playback via the r epl aceCurrent|ltem
method in the MediaPlayer interface. This method receives as the sole input argument an instance of the
MediaResource class. The MediaResource class brings together the following information:

* A URL: This represents the location of the content that is about to be loaded.

* A type: This is the type of content that is about to be loaded. This is a simple enumeration in the MediaResource
class that defines the types of content that can be loaded by the MediaPlayer. Possible values are HLS and HDS.
Each value is associated with the string representing the file extensions commonly used, “m3u8” for HLS and “f4m”
for HDS.

» Some metadata: An instance of the Metadata class (basically a dictionary-like structure). This structure may contain
additional information about the content that is about to be loaded (such as information about the alternate/ad-
content that should be placed inside the main content).

The metadata is the venue through which information related to alternate content is passed on to the PSDK. The
Metadata interface defines the API for a generic key-value store, where both the key and the value are plain strings.

TimeRangeCollection class

The TimeRangeCollection utility class abstracts the notion of an ordered collection of TimeRange specifications and
provides services to translate itself into a Metadata instance.
public final class TineRangeCol | ection {
/1 default constructor method
publi ¢ Ti mreRangeCol | ecti on(Type type) {...}
/1 the list of timerange specifications provided at construction tine
publ i ¢ Ti mreRangeCol | ecti on( Type type, List<TineRange> tineRanges) {...}
/1 timerange specs can al so be added | ater
public void addTi nreRange( Ti nreRange tineRange) {...}
/1 translate the set of tinerange specs into a Metadata instance
public Metadata toMedat ada(Met adata options) {...}

}

The type parameter, which is the first positional parameter in the signature of the constructor methods, is an instance
of the Ti neRangeCol | ecti on#Type enumeration (part of the Ti neRangeCol | ecti on class). The only value that is
currently defined by this enumeration is CUSTOM_AD_MARKERS, which states that the Ti neRangeCol | ecti on is
a collection of time-rage specifications associated with custom ad markers.

Place TimeRange ad markers on the timeline
This example shows the recommended way to include TimeRange specifications on the playback timeline.

1. Translate the out-of-band ad-positioning information into a list of TimeRange specifications (that is, instances of
the TimeRange class).

2. Use the set of TimeRange specifications to populate an instance of the TimeRangeCollection class.

3. Pass the Metadata instance, which can be obtained from the TimeRangeCollection instance, to the
replaceCurrentltem method (part of the MediaPlayer interface).
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4. Wait for the PSDK to transition to the PREPARED state by waiting for the PlaybackEventListener#onPrepared
callback to be triggered.

5. Start video playback by calling the play method (part of the MediaPlayer interface).

* Handling timeline conflicts: There might be cases when some TimeRange specifications overlap on the playback
timeline. For example, the value of the start position corresponding to a TimeRange specification might be lower
than the value of the end position that was already placed. In this case, the PSDK silently adjusts the start position
of the offending TimeRange specification to avoid timeline conflicts. Through this adjustment, the new TimeRange
becomes shorter than originally specified. If the adjustment is so extreme that it would lead to a TimeRange with
a duration of zero ms, the PSDK silently drops the offending TimeRange specification.

* When TimeRange specifications for custom ad breaks are provided, the PSDK attempts to translate these into ads
that are grouped inside ad breaks. The PSDK looks for adjacent TimeRange specifications and clusters them into
separate ad breaks. If there are time ranges that are not adjacent to any other time range, they are translated into
ad breaks that contain a single ad.

* Itis assumed that the media player item that is being loaded points to a VOD asset. The PSDK checks this whenever
your application tries to load a media resource whose metadata contains TimeRange specifications that can be
used only in the context of the custom ad-markers feature. If the underlying asset is not of type VOD, the PSDK
library throws an exception.

* When dealing with custom ad markers, the PSDK deactivates other ad-resolving mechanisms (via Adobe Ad
Decisioning (Auditude) or other ad provisioning system). You can use either one of the various ad-resolver modules
provided by the PSDK or the custom ad-markers mechanism. When using the custom ad-markers API, the ad
content is considered already resolved and placed on the timeline.

The following code snippet provides a simple example where a set of three TimeRange specifications are placed
on the timeline as custom ad-markers.

/1l Assune that the 3 tinmerange specs are obtained through external neans: CMS, etc.
/'l Use these 3 tinmerange specs to popul ate the Ti neRangeCol | ection instance

Ti neRangeCol | ection ti mneRanges = new Ti neRangeCol | ecti on();

ti meRanges. addTi neRange( new Ti neRange( 0, 10000) ) ;

t i meRanges. addTi neRange( new Ti neRange( 15000, 20000) ) ;

ti mreRanges. addTi neRange( new Ti neRange( 25000, 30000));

/'l create and configure a Medi aResource instance

Medi aResour ce nedi aResource =

Medi aResour ce. creat eFronmr | (" www. exanpl e. com vi deo/ t est _vi deo. nBu8",
ti meRanges. t oMedat ada(nul 1)) ;

/'l prepare the content for playback by creating

/1 NOTE: nedi aPl ayer is an instance of a properly configured Medi aPl ayer
nedi aPl ayer . repl aceCurrent|ten(nmedi aResource);

/1 wait for the PSDK to reach the PREPARED state

Medi aPl ayer . Pl aybackEvent Li st ener pl aybackEventLi stener = new
Medi aPl ayer . Pl aybackEvent Li stener () {
@verride
public void onPrepared() {
/1 the PSDK in in the PREPARED state. W are allowed to start the playback
nedi aPl ayer . pl ay();

Control the seek-over-ads behavior

You can override the default behavior for how the PSDK handles seeks over ads when using custom ad markers.
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The PSDK implements a default behavior when a seek operation is performed over an ad-break section: the playhead
position is forcibly adjusted to the beginning of the last ad-break section that was skipped over.

You can enable this type of functionality for ad-content sections that result from the placement of custom ad markers.
It is disabled by default.

1. Configure a Metadata instance with the appropriate key/value pair (the
DefaultMetadataKeys.METADATA KEY_ADJUST_SEEK_ENABLED enumeration entry) that enables the
"adjustable-seek-position" feature.

The key value must be set to "true" as a literal string, not as a Boolean t r ue value.

Met adat a net adata = new Met adat aNode() ;
net adat a. set Val ue( Def aul t Met adat aKeys. METADATA KEY_ADJUST_SEEK ENABLED. get Val ue(), "true");

2. Create and configure a Medi aResour ce instance, passing the additional configuration options to
Ti meRangeCol | ecti on. t oMet ada. This method receives additional configuration options via another generic
metadata structure.

Medi aResour ce nedi aResource =
Medi aResour ce. cr eat eFromr | (" www. exanpl e. coni vi deo/ t est _vi deo. nBu8"”,
ti meRanges. t oMedat ada( net adat a) ) ;

Customize opportunity detectors and content resolvers

An opportunity detector is a component of the PSDK that detects custom tags in a stream and identifies placement
opportunities. These placement opportunities are then sent to the content resolver, which customizes the content/ad
insertion workflow based on the placement opportunity properties and metadata.

The PSDK includes a default opportunity detector:
* (SpliceOutPlacementOpportunityDetector), which understands default ad cues

The PSDK also includes various default content resolvers that provide content to be inserted based on the metadata
key in the player item:

* AuditudeResolver for AUDITUDE_METADATA_ KEY

» MetadataResolver for ISON_METADATA KEY

» CustomAdMarkersContentResolver for CUSTOM_AD_ MARKERS_METADATA KEY

You can override the default opportunity detectors and content resolvers to customize the advertising workflow in
ways such as the following:

» Add support for custom tag detection

» Recognize custom tags for ad insertion

» Create a customized ad provider

* Black out content

About opportunity detectors and content resolvers

The PSDK provides default opportunity detectors and content resolvers that place ads into the timeline based on
nonstandard tags within the manifest. Your application might need to alter the timeline based on opportunities to do
so that are identified within the manifest, such as indicators for a blackout period.

An opportunity represents a point of interest on the timeline and usually indicates an ad placement opportunity but
an opportunity can also indicate a custom operation that might affect the timeline (such as a blackout period). An
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opportunity detector is responsible for identifying specific opportunities (tags) in the timeline and notifying the PSDK
that it has done so. Opportunities are identified in a timeline within Ti medMet adat a by the inclusion of a nhonstandard
(non-HLS) tag.

When your application is notified of such an opportunity (tag), it could alter the timeline in any manner, such as by
inserting a series of ads, by switching to an alternate stream (blackouts), or by otherwise editing the timeline content.
By default, the PSDK calls the appropriate content resolver to implement any timeline changes or actions required.
Your application can use the default PSDK advertisement content resolver or register its own content resolver for
different purposes.

The PSDK comes with a default content resolver that is responsible for resolving the default advertisement
markers—#EXT-X-CUE—inside the PSDK. Whenever one of these tags is encountered, control is transferred to
the default ad resolver, which resolves advertisements for the PSDK to insert into the timeline.

You can also use PSDKConfi g. set AdTags. to add more ad marker tags/cues for the PSDK to recognize and use
PSDKConf i g. subscri bedTags to have the PSDK notify your application about additional tags, which might carry
information needed for the advertising workflow.

One possible use of a custom resolver is for blackout periods. To handle blackouts, your application could implement
and register a blackout opportunity detector that is responsible for handling blackout tags. Whenever the PSDK
encounters this specific tag, it polls all the registered content resolvers to find the first one that handles the specified
tag. In this case, it would be the blackout content resolver, which could, for example, replace the current item with
alternate content on the player for the duration specified by the tag.

Implement a custom opportunity detector
You can implement your own opportunity detectors by implementing the interface Pl acenment Qppor t uni t yDet ect or .

1. Create a custom Adverti si ngFact ory instance and override cr eat eCpport uni t yDet ect or . For example:
new Adverti si ngFactory() {
@j/ér ride
publ i c Pl acement CpportunityDetector createCpportunityDetector(MediaPlayerltemiten) {
return new Cust onPl acenment QpportunityDetector();

}
R

2. Register the ad client factory to the Medi aPl ayer . For example:

/| register the custom advertising factory with nmedia player
advertisingFactory = createCustomAdverti singFactory();
nmedi aPl ayer.regi ster AdC i ent Fact ory(adverti si ngFactory);

3. Create a custom opportunity detector class that extends the Pl acement Qppor t uni t yDet ect or class.

a) In the custom opportunity detector, override this function:

public List<Pl acement Qpportunity> process(List<Ti nedMet adat a> ti nedMet adat aLi st, Metadata
nmet adat a)

The ti medMet adat aLi st contains the list of available Ti medMet adat a, which is sorted. Metadata contains
the targeting parameters and the custom parameters to be sent to the ad provider.

b) For each Ti nedMet adat a, create a Li st <Pl acenment Qppor t uni t y>. The list can be empty, but not null.
Pl acement Oppor t uni t y should have the following attributes:

Pl acement Opportuni ty(

String id, // can be id fromtinedMet adat a

Pl acenent | nf ormati on placenmentInformation // Placenentlnformation object containing
Type, tine, duration
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Met adat a net adat a /| ad netadata containing targeting parans
sent to the ad provider

)

c) After placement opportunities are created for all the detected timed metadata objects, simply return the
Pl acenment Oppor tuni ty list.

This is a sample custom placement opportunity detector:
public class CustonPl acenent QpportunityDetector inplenents Placenment QoportunityDetector {

@/er ride
publ i c List<Pl acenent Opportunity> process(List<Ti nedMet adata> ti nedMet adat aLi st, Metadata
nmet adat a) {

L| ét <Pl acenent Opportuni ty> opportunities = new ArrayLi st <Pl acement Qpportunity>();
for (TinmedMetadata timedMetadata : tinedMetadatalist) {
if (isOpportunity(tinedMetadata)) { /'l check if given tinmedMetadata shoul d be
consi dered as an opportunity
/'l create an object of PlacenentCpportunity and add it to the opportunities
I'ist
Pl acenent Qpportunity opportunity =
creat ePl acenent Qpportuni ty(ti mnedMet adata, airingld, netadata);
Qpportunities. add(opportunity);
}
}

return opportunities;

Implement a custom content resolver

You can implement your own content resolvers based on the default resolvers.

When the PSDK detects a new opportunity, the PSDK iterates through the registered content resolvers looking for
one that is capable of resolving that opportunity. The first one that returns true is selected for resolving the opportunity.
If no content resolver is capable, then that opportunity is skipped. Because the content resolving process is usually
asynchronous, the content resolver is responsible for notifying the PSDK when the process has completed.

1. Create a custom Adverti si ngFact ory instance and override cr eat eCont ent Resol ver.
For example:
new AdvertisingFactory() {

@verride
publ i ¢ Content Resol ver createContentResol ver (Medi aPl ayerltemitem
Met adat a nmet adata = _nedi aPl ayer. get Currentlten().get Resource().getMetadata();
if (metadata !'= null) {
i f (netadata. contai nsKey( Def aul t Met adat aKeys. AUDI TUDE_METADATA KEY. get Val ue()))

return new AuditudeResol ver(getActivity().getApplicationContext());
} else if (netadata.contai nsKey(Def aul t Met adat akeys. JSON_METADATA KEY. get Val ue()))

return new Met adat aResol ver () ;

} else if

(et adat a. cont ai nsKey( Def aul t Met adat aKeys. CUSTOM AD_MARKERS METADATA KEY. get Val ue())) {

return new Cust omAdMar ker sCont ent Resol ver () ;

} else if (netadata.containsKey(CustomAdResol ver. CUSTOM METADATA KEY)) {
return new Cust omAdResol ver();

}

}

return null;
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2. Register the ad client factory to the Medi aPl ayer .
For example:

/| register the custom advertising factory with media player
advertisingFactory = createCustomAdverti singFactory();
nedi aPl ayer. regi ster Add i ent Fact ory(adverti si ngFactory);

3. Pass an Adverti si ngMet adat a object to the PSDK as follows:
a) Create an Adverti si nghet adat a object and Met adat aNode object.
b) Save the Adverti si nghet adat a object to Met adat aNode.

Met adat aNode result = new Met adat aNode() ;
resul t.set Node( Def aul t Met adat aKeys. ADVERTI SI NG_METADATA. get Val ue(), adverti si nghet adat a) ;

4. Create a custom ad resolver class that extends the Cont ent Resol ver class.

a) In the custom ad resolver, override this protected function:
voi d doResol veAds(Met adat a net adata, Pl acenent Qpportunity pl acenment Qpportunity)

Metadata contains your Adverti si nghet ada. Use it for the following Ti nel i neQper at i on vector generation.

b) For each placement opportunity, create a Vect or <Ti nel i neQper at i on>.
The vector can be empty, but not null.
This sample Ti nel i neOper at i on provides a structure for AdBr eakPl acenent :

AdBr eakPl acenent (
AdBr eak. cr eat eAdBr eak(ads, // Vector<Ad>
tine, // Ad Break start tinme. Note: local time on the tineline
duration, // Ad Break duration
tag() // An arbitrary string value that can be attached to the

)

pl acement I nfornation // Retrieved from Pl acenent Cpportunity

AdBr eak obj ect.

)

c) After ads are resolved, call one of the following functions:

« If the ad resolve succeeds: not i f yResol veConpl et e( Vect or <Ti nel i neQper ati on> proposal s)
« If the ad resolve fails: not i f yResol veError (Error error)

For example, if it fails:

Met adat a net adata = new Met adat aNode() ;
net adat a. set Val ue(" NATI VE_ERROR_CODE", exception. get Cause().toString());
error.set Met adat a( et adat a) ;

This sample custom ad resolver makes an HTTP request to the ad server and receives a JSON response.
public class CustomAdResol ver extends ContentResol ver {

.@)‘/er ride
protected voi d doResol veAds( Met adat a net adata, Pl acenent Opportunity pl acenent Opportunity)

{
i f (resol veSuccess == true) {
not i f yResol veConpl et e( Vect or <Ti nel i neQper ati on> proposal s);
}
el se {
noti fyResol veError (Error error);
}
}
}
Sample JSON ad server response for a live stream:
{ "response": {
"breaks": [
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{
"start": O,
" adsll: [
"id": 1001,
"primary_asset": {
"url": "http://venkat-test.s3.amazonaws. coni ads/ gei co/ pl ayl i st. nBu8",
"duration": 30000,
"id": "assetl",
"resource_type": ""
s
"conpani on_assets": {
}
]
Yo
{
"start": -1,
"ads": [
.
"id": 1003,
"primary_asset": {
"url":

"http://venkat-test.s3.amazonaws. coni ads/ pri cel i ne/ pl ayl i st. n8u8",
“duration": 30000,
"id": "asset3",
"resource_type":

b
"conpani on_assets": {
}
}
]
}
]
}
}
Sample JSON ad server response for VOD:
{ "response”: {
"breaks": [
{
"start": O,
"ads": [
.
"id": 1001,
"primary_asset": {
“url": "http://venkat-test.s3.amzonaws. conl ads/ gei co/ pl ayl i st. nBu8",
"duration": 30000,
"id": "asset1l",
"resource_type":
Yo
"conpani on_assets": {
}
Jo
.
"id": 1002,
"primary_asset": {

“url":
"http://venkat-test.s3. anazonaws. coni ads/ crescent/ pl ayl i st. nBu8",
"duration": 15000,
"id": "asset2",
"resource_type":

}

onmpani on_assets": {

}
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"start": 50000,
"ads": [
.
"id": 1003,
"primary_asset": {
“url":
"http://venkat-test.s3.amazonaws. conf ads/ pri cel i ne/ pl aylist.nBu8",
"duration": 30000,
"id": "asset3",
"resource_type":

b
"conpani on_assets": {
}
}
]
IE
{
"start": 100000000,
"ads": [
.
"id": 1004,
"primary_asset":
“url": "http://venkat-test.s3. anazonaws. com ads/ canry/ pl ayli st. nBu8",
"duration": 15000,
"id": "asset4",
"resource_type":
}
"conpani on_assets": {
}
}
]
}

Set up closed captioning

Closed captioning allows people with hearing disabilities to have access to video programming by displaying the
audio portion of the video as text on the screen.

Closed captioning differs from subtitles in that subtitles are typically not in the same language as the audio and
subtitles do not typically include information about background sounds such as the sound of a door slamming or
music.

Closed captions are part of the data packets of the MPEG-2 video streams inside the video transmission stream.
The Android PSDK supports rendering 608 and 708 closed captioning, when delivered as part of the video transport
stream over HLS. Additionally, it supports WebVTT as a sidecar caption option. You can:

* Switch closed captioning on or off (visible or not visible)
» Style the closed captions by selecting the font, font color, and other attributes.

Note: Inthe PSDK for Android , closed captions are always enabled. All default closed-caption tracks are
considered to be present. Default tracks (such as CC1-CC4, CS1-CS6) are enumerated in

Cl osedCapt i onsTr ack. Def aul t CCTypes . When playback begins, the PSDK looks for activity on any of these
channels. If activity is found, the PSDK sets the i sActi ve method for that track and dispatches the

Medi aPl ayer. Pl aybackEvent Li st ener. onUpdat ed event.
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Note: Based on the HLS specifications, WebVTT files are referenced from the m3u8 manifest files, and are
automatically available as CC tracks in the Primetime Player.

Beyond the simple closed-caption-related API exposed by the Medi aPl ayer | t eminterface, the Medi aPl ayer interface
allows you to control various parameters that dictate how closed-captions data is rendered by the underlying video
engine.

Control closed-caption visibility
The PSDK provides methods to control the visibility of closed-caption data.

1. To get the current visibility status of a closed-caption track, use the getter method to return an instance of
Medi aPl ayer. Visibility.

Visibility getCCVisibility() throws |1l egal StateException;

The Medi aPl ayer. Vi si bi | i ty enumeration defines the possible states for the closed-caption track visibility.

enum Visibility {
VI S| BLE,
| NVI SI BLE}

2. To control the visibility of a closed-caption track on the screen, use the setter method, passing an instance of
Medi aPl ayer. Visibility.

For example:

nedi aPl ayer.setCCVisibility(Visibility. VI SIBLE);

3. To set which closed-caption track is current, use the Medi aPl ayer |t em sel ect d osedCapt i onsTr ack method.

4. Retrieve the media player item from the media player, once it is prepared, using the
Medi aPl ayer. get Current | t emmethod.

For example:

/1 Select the initial CC track.

Li st <Cl osedCapti onsTrack> ccTracks =

nmedi aPl ayer. get Currentlten(). get Cl osedCapti onsTracks();

for (int i =0; i < ccTracks.size(); i++) {

Cl osedCaptionsTrack track = ccTracks. get(i);

if (track.getName().equal s(I NI TIAL_CC TRACK)) {

nmedi aPl ayer. get Currentlten(). sel ect Cl osedCapti onsTrack(track);
sel ect edd osedCapti onsl ndex = i;

}

Allow the user to change the track
This is an example of how you could create a button that allows a user to select a closed-caption track.

1. Create a simple button to change the closed-caption track.

<But t on
andr oi d: i d=" @i d/ sel ect CC"
andr oi d: | ayout _wi dt h="wr ap_content"
androi d: | ayout _hei ght ="w ap_content"
andr oi d: | ayout _al i gnPar ent Bott ome"t rue"”
andr oi d: | ayout _al i gnPar ent Ri ght ="t rue"
androi d: | ayout _mar gi nRi ght =" 10dp"
androi d: onCl i ck="sel ect O osedCapti oni ngCl i ck"
androi d: text="CC" />
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2. Convert the list of available closed caption tracks to a string array. The closed-caption tracks that have activity
(data was discovered for that channel) are marked accordingly:

/**
* Converts the closed captions tracks to a string array.
*
* @eturn array of CC tracks
*/
private String[] getCCsAsArray() {
Li st<String> cl osedCapti onsTracksAsStrings = new ArraylList<String>();
Medi aPl ayerltem currentltem = nedi aPl ayer. getCurrentlten();
if (currentltem!= null) {
Li st <Cl osedCapti onsTrack> cl osedCapti onsTracks =
currentltem get Cl osedCapti onsTracks();
I'terator<C osedCaptionsTrack> iterator = cl osedCaptionsTracks.iterator();
while (iterator.hasNext()) {
Cl osedCapti onsTrack cl osedCaptionsTrack = iterator.next();
String i sActive = cl osedCaptionsTrack.isActive() ? " (" +
getString(R string.active)+ ")" : "";
cl osedCapti onsTracksAsStri ngs. add(cl osedCapti onsTrack. get Nane() + isActive);
}

return cl osedCapti onsTracksAsStrings.toArray(new
String[cl osedCapti onsTracksAsStrings. size()]);
}

3. When the user clicks the button, display a dialog that shows all the default CC tracks.

public void sel ectCl osedCaptioni ngC i ck(View view) {
Log.i (LOG TAG + "#sel ect O osedCaptions”, "Displaying closed captions chooser dialog.");
final String itens[] = get CCsAsArray();
final AlertDial og.Builder ab = new Al ertDi al og. Bui |l der(this);
ab.setTitle(R string. Pl ayerControl CCDi al ogTitle);
ab. set Si ngl eChoi cel tens(itens, sel ectedC osedCapti onsl ndex, new
Di al ogl nterface. OnC i ckLi stener () {
public void onClick(Dial oglnterface dialog, int whichButton) {
/'l Select the new cl osed captioning track.
Medi aPl ayerltem currentltem = nmedi aPl ayer. getCurrentltemn();
Cl osedCapti onsTrack desiredC osedCapti onsTrack =
currentltem get Cl osedCapti onsTracks(). get (whi chButton);
bool ean result = currentltem sel ect Cl osedCapti onsTrack(desiredC osedCapti onsTrack) ;

if (result)
sel ect edd osedCapti onsl ndex = whi chButton;

/1 Dismss dial og.
di al og. cancel ();

}
}).setNegativeButton(R string. Pl ayer Control CCD al ogCancel, new
Di al ogl nterface. OnCl i ckLi stener() {

public void onCdick(Dial oglnterface dialog, int whichButton) {
/1 Just cancel the dial og.
}

1)
ab. show() ;

Control closed-caption styling

The styling information associated with the closed-caption track is abstracted by the Text For mat interface. This
class encapsulates closed-caption styling information such as the font type, size, color, and background opacity.
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Set closed-caption styles
You can style the closed-caption text with PSDK methods.

1. Create a Text For mat Bui | der instance.
You can optionally provide all the closed-caption styling parameters at construction time, or set them later.

The PSDK encapsulates closed-caption styling information inside the Text For mat interface. The
Text For mat Bui | der is a utility class that allows you to obtain a reference to an object that implements this
interface.

publ i ¢ Text For mat Bui | der (
Font font,
Si ze size,
Font Edge f ont Edge,
Col or font Col or,
Col or backgroundCol or,
Col or fill Col or,
Col or edgeCol or,
int fontQOpacity,
i nt backgroundOpacity,
int fill Opacity)

2. To obtain a reference to an object that implements the Text For mat interface, you can call the
Text For mat Bui | der . t oText For mat public method.

This returns a Text For mat object that can be applied to the media player.

publ i c Text Format toText For mat ()

3. To get the current closed-caption style settings, you can do either of the following:

» Getall the settings at once with the Medi aPl ayer . get CCSt yl e getter method. The return value is an instance
of the Text For mat interface.

/**

* @eturn the current closed captioning style.

* |f no style was previously set, it returns a TextFornmat object

* with default values for each attribute.

* @hrows |l egal StateException if nedia player was al ready rel eased.
*/

public Text Fornat get CCStyle() throws Il egal StateException;

» Get the settings one at a time through the Text For mat interface getter methods.

public Col or getFont Col or();

publ i c Col or getBackgroundCol or () ;

public Color getFillColor(); // retrieve the font fill color
public Col or getEdgeColor(); // retrieve the font edge col or
public Size getSize(); // retrieve the font size

publi c Font Edge get Font Edge(); // retrieve the font edge type
public Font getFont(); // retrieve the font type

public int getFontOpacity();

public int getBackgroundOpacity();

4. To change the styling settings, you can do either of the following:

» Use the setter method Medi aPl ayer . set CCSt yl e, passing an instance of the Text For mat interface as the
single input parameter.

/**
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Set s

Thi s

L I I B

si ze,

the closed captioning style. Used to control the closed captioning font,
col or, edge and opacity.

nethod is safe to use even if the current nedia stream doesn't have cl osed

captions.

@ar am t ext For nat

* @hrows |1 egal StateException

*/
public

voi d set CCStyl e( Text Format text Format) throws ||| egal StateException;

» Use the Text For mat Bui | der class, which defines individual setter methods.

The Text For mat interface defines an immutable object: there are only getter methods and no setters. You
can set the closed-caption styling parameters only when dealing with the Text For mat Bui | der class.

Il set
public
public
public
Il set
public
/'l set
public

/] set

public
public
public
Il set

public
public

font type

voi d set Font (Font font)

voi d set Backgr oundCol or ( Col or backgr oundCol or)
void setFill Col or(Color fillColor)

the font-edge col or

voi d set EdgeCol or (Col or edgeCol or)

the font size

voi d set Si ze(Si ze si ze)

the font edge type

voi d set Font Edge( Font Edge font Edge)

voi d set Font Opacity(int fontOpacity)

voi d set BackgroundOpaci ty(int backgroundOpacity)
the font-fill opacity |evel

void setFill Opacity(int fill Opacity)

voi d set Font Col or ( Col or font Col or)

Note: Setting the closed-caption style is an asynchronous operation and it may take up to a few seconds
to see the actual changes on the screen.

Closed caption styling options

The PSDK allows you to specify several caption styling options. These settings override any style options in the
original captions.

Format

Font

Size

Description

The font type. Can be set to values such as nonospaced_wi t h_seri fs, cursi ve, and
others. The value def aul t refers to whatever font the caption originally specified.
Valid values are defined by the Text For mat . Font enumeration.

Note that the specific fonts that are actually available on any particular device may
vary. Substitutions are used when necessary. The MONOSPACED W TH_SERI FSis
typically the font that is used as a substitute; however, this, too, can be system specific.

The caption's size. Valid values are defined by the Text For mat . Si ze enumeration.
Meanings are:

* MEDI UM- The standard size
* LARGE - Approximately 30% larger than medium
* SMALL - Approximately 30% smaller than medium
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Format Description

* DEFAULT - The default size for the caption; the same as medium

Font edge The effect used for the font edge, such as raised or none. Valid values are defined by
the Text For mat . Font Edge enumeration.

Font color The font’s color. Can be set to any one of a wide variety of values, such as BLACK,
RED, or DARK_CYAN. The value DEFAULT refers to whatever color the caption originally
specified. Valid values are defined by the Text For mat . Col or enumeration.

Edge color The color of the edge effect. Can be set to any of the values defined for the font color.

Background color The background character cell color. Can be set to any of the values defined for the
font color.

Fill color The color of the background of the window that the text is in. Can be set to any of the

values defined for the font color.

Font opacity The opacity of the text. Expressed as a percentage from 0 to 100 with 100 being fully
opaque and 0 being fully transparent.

Background opacity The opacity of the background character cell. Expressed as a percentage from 0 to
100 with 100 being fully opaque and 0 being fully transparent.

Fill opacity The opacity of the background of the window that the text is in. Expressed as a
percentage from 0 to 100 with 100 being fully opaque and 0 being fully transparent.

Caption formatting samples

Also refer to the PMPDemoApp , which includes these operations in the scrub-bar controls.

Example 1: Specify format explicitly

private final MediaPl ayer. Pl aybackEvent Li st ener _pl aybackEventLi stener =
new Medi aPl ayer. Pl aybackEvent Li st ener () {
@verride
public void onPrepared() {
/1l Set CC style.
Text Format tf = new Text For mat Bui | der ( Text For nat . Font . DEFAULT,
Text Format . Si ze. DEFAULT,
Text For mat . Font Edge. DEFAULT,
Text For mat . Col or . DEFAULT,
Text For mat . Col or . DEFAULT,
Text For mat . Col or . DEFAULT,
Text For mat . Col or . DEFAULT,
Text For mat . DEFAULT_OPACI TY,
Text For mat . DEFAULT_OPACI TY,
Text For mat . DEFAULT_OPACI TY) . t oText For mat () ;
nmedi aPl ayer. set CCStyl e(tf);
}
}

Example 2: Specify format with parameters

/**

* Constructor using paranmeters to initialize a TextFormat.
*

* @aram f ont
* The desired font.
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@ar am si ze

The desired text size.

@ar am f ont Edge

The desired font edge.

@ar am f ont Col or

The desired font col or.

@ar am backgr oundCol or

The desired background col or.
@aram fill Col or

The desired fill color.

@ar am edgeCol or

The desired color to draw the text edges.
@ar am f ont Opacity

The desired font opacity.

@ar am backgroundOpaci ty

The desired background opacity.
@aram fill Opacity

The desired fill opacity.

ECRE I N I B I T

*

*/

publ i ¢ Text For mat Bui | der (Font font, Size size, FontEdge fontEdge,
Col or fontCol or, Col or backgroundCol or,

Color fill Col or, Color edgeCol or,

int fontOpacity, int backgroundOpacity,

int fill OQpacity);

/**

* Creates a TextFormat with the paraneters supplied to this builder.
*/

publ i c Text Format toText Format ();

/**

* Sets the text font.

* @aram font The desired font

* @eturn This builder object to allow chaining calls
*/

publ i ¢ Text For mat Bui | der set Font (Font font);

Set up alternate audio

Alternate (late-binding) audio is the support of multiple language tracks for HTTP video streams (live/linear and
VOD) without having to duplicate and repackage the video for each audio track. Late binding of an audio track allows
you to easily provide multiple language tracks for a video asset at any time before or after the asset’s initial packaging.

Alternate audio tracks in the playlist

The playlist for a video can specify an unlimited number of alternative audio tracks for the main video content. With
the PSDK, you can use these alternative tracks. For example, you might want to add different languages to your
video content or allow the user to switch between different tracks on their device while the content is playing. This
is known as late-binding audio.

Late-binding audio is the support of multiple language tracks for HTTP video streams (live/linear and VOD) without
having to modify, duplicate, or repackage the video for each audio track. Late binding of an audio track allows you
to easily provide multiple language tracks for a video asset at any time before or after the asset’s initial packaging.

In order for the alternate audio to be mixed with the video track of the main media, the timestamps of the alternate
track must match the timestamps of the audio in the main track.

The main audio track is included in the audio tracks collection with the label “default”. Metadata for the alternate
audio streams is included in the playlist in the #EXT-X-MEDIA tags with TYPE=AUDIO.

For example, an M3U8 manifest that specifies multiple alternate audio streams might look like this:

#EXTMBU
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#EXT- X- MEDI A: TYPE=AUDI O, GROUP- | D="bi pbop_audi 0", LANGUAGE="eng", NAME="Bi pBop Audio 1",
AUTOSELECT=YES, DEFAULT=YES

#EXT- X- MEDI A: TYPE=AUDI O, GROUP- | D="bi pbop_audi 0", LANGUAGE="eng", NAME=" Bi pBop Audi o 2",
AUTOSELECT=NO, DEFAULT=NO, URI ="al t er nat e_audi o_aac/ pr og_i ndex. nBu8"

#EXT- X- MEDI A: TYPE=SUBTI TLES, GROUP- | D="subs", NAVME=" Engl i sh", AUTCSELECT=YES, FORCED=NO,
LANGUACGE="eng", URI ="subti t| es/ eng/ prog_i ndex. n8u8"
#EXT- X- MEDI A: TYPE=SUBTI TLES, GROUP- | D="subs", NAME="Engl i sh (Forced)", DEFAULT=YES,
AUTOSELECT=YES, FORCED=YES, LANGUAGE="eng", URI ="subtit| es/ eng_f orced/ prog_i ndex. nBu8"
#EXT- X- MEDI A: TYPE=SUBTI TLES, GROUP- | D="subs", NAVE=" Fr ancai s" , AUTOSELECT=YES, FORCED=NO,
LANGUACGE="fra", URI ="subtitl es/fral prog_i ndex. nBu8"

#EXT- X- STREAM | NF: PROGRAM | D=1, BANDW DTH=263851, CODECS="np4a. 40. 2, avcl. 4d400d",
RESOLUTI ON=416x234, AUDI O=" bi pbop_audi 0", SUBTI TLES="subs"

gear 1/ prog_i ndex. nBu8

#EXT- X- STREAM | NF: PROGRAM | D=1, BANDW DTH=577610, CODECS="np4a. 40. 2, avcl. 4d40le",
RESOLUTI ON=640x360, AUDI O="bi pbop_audi 0", SUBTI TLES="subs"

gear 2/ prog_i ndex. nBu8

Access alternate audio tracks

The PSDK for Android supports late-binding audio. The PSDK uses MediaPlayer to play a video specified in an
M3U8 HLS playlist, which can contain several alternate audio streams.

Access the available audio tracks using methods and properties in the MediaPlayerltem class.

You can present the available tracks to the user through the player user interface. Refer to the PMPDemoApp
, which includes these operations in the scrub-bar controls.

Content security using DRM

You can use the features of the Primetime digital rights management (DRM) system to provide secure access to
your video content.

Primetime DRM provides a scalable, efficient workflow for digital rights management to help you deliver and protect
your premium video content. You protect and manage the rights to your video content by creating licenses for each
digital media file. The PSDK gives you the ability to implement and deploy content protection.

Refer to the DRM sample player code included in the PSDK package.

Refer to the Adobe Access Help Resource Center for complete DRM documentation.

DRM interface overview

The key elements of the digital rights management (DRM) system include MediaPlayer methods, the DRM class,
and the DRMHelper class.
* A reference to the object that implements the DRM subsystem:

Medi aPl ayer . get DRMvanager () ;

» The DRMHelper helper class, which is useful when implementing DRM workflows. You can see DRMHelper in the
PMPDemoApp .

» A DRMHelper metadata loader method, which loads DRM metadata when it is located in a separate URL from the
media.

public static void | oadDRMet adat a(fi nal DRMManager dr mvanager,
final String drnmWetadatalrl,
final DRM_oadMet adat aLi st ener | oadMet adat alLi st ener) ;
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» A DRMHelper method to check the metadata to determine whether authentication is needed.
/ * %

* Return whether authentication is needed for the provi ded
* DRM\et adat a.

*

* @ar am dr mvet adat a

* The desired DRM\et adata on which to check whether auth is needed.

* @eturn whether authentication is required for the provi ded netadata
*/

public static bool ean i sAut hNeeded( DRMVet adat a dr mvet adat a) ;

DRMHelper method to perform authentication.
/ * %

* Hel per nethod to perform DRM aut henti cati on.

*

* @ar am dr mvanager

* the DRMManager, used to performthe authentication.

* @ar am dr mvet adat a

* the DRM\et adata, containing the DRM specific information.
* @ar am aut henti cati onLi st ener

* the listener, on which the user can be notified about the
* aut hentication process status.

* @ar am aut hUser

* the DRM usernane provider by the user.

* @ar am aut hPass

* the DRM password provided by the user.

*/

public static void perfornDrmAut henticati on(final DRMMVanager drnManager,
final DRMVet adata dr mvet adat a,

final String authUser,

final String authPass,

final DRMAut henti cationLi stener authenticationLi stener);

« Events that notify your application about various DRM activities and status.

Relevant SDK elements:

» com.adobe.ave.drm.DRMManager

» com.adobe.ave.drm.DRMMetdata

» com.adobe.ave.drm.DRMPolicy

» com.adobe.ave.drm.DRMAuthenticationMethod

« com.adobe.ave.drm.DRMAuthenticationCompleteCallback
» com.adobe.ave.drm.DRMOperationErrorCallback

DRM authentication before playback

When the DRM metadata for a video is separate from the media stream, perform authentication before beginning
playback.

A video asset can have an associated DRM metadata file. For example:
« "url": "http://www.domain.com/asset.m3u8"

» "drmMetadata": "http://www.domain.com/asset.metadata"

When this is the case, use DRVHel per methods to download the contents of the DRM metadata file, parse it, and
check whether DRM authentication is needed.

1. Use | oadDRMMVet adat a to load the metadata URL content and parse the downloaded bytes to a DRMet adat a.
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Like any other network operation, this method is asynchronous, creating its own thread.

public static void | oadDRMVet adat a(
final DRMVanager drmnmVanager,
final String drmetadataUrl,
final DRM_LoadMet adat aLi st ener | oadMet adat alLi st ener);

For example:
DRMHel per . | oadDRMVet adat a( dr mvanager, netadat aURL, new DRMLoadMet adat aLi stener());

2. Because the operation is asynchronous, it is a good idea to make the user aware of that. Otherwise, he'll wonder
why his playback is not beginning. For example, show a spinner wheel while the DRM metadata is being
downloaded and parsed.

3. Implement the callbacks in the DRM_LoadMet adat aLi st ener . The | oadDRMVet adat a calls these event handlers
(dispatches these events).

public interface DRM.oadMet adat aLi st ener {
public void onLoadMet adataUrl Start();

/**

* @ar am aut hNeeded

* whet her DRM aut henti cati on i s needed.
* @ar am dr mvet adat a

* t he parsed DRMWet adat a obt ai ned. */

public void onLoadMet adat aUr | Conpl et e( bool ean aut hNeeded, DRMMet adat a dr mvet adat a) ;
public void onLoadMet adat aUrl Error();

}

* onLoadMet adat aUr | St art detects when the metadata URL loading has begun.
* onLoadMet adat aUr | Conpl et e detects when the metadata URL has finished loading.

* onLoadMet adat aUr | Err or indicates that the metadata failed to load.

4. When loading completes, inspect the DRMvet adat a object to see whether DRM authentication is needed.
public static bool ean i sAut hNeeded( DRMVet adat a dr mvet adat a) ;

For example:

@verride
public void onLoadMet adat aUr | Conpl et e(bool ean aut hNeeded, DRMVket adata dr mvet adat a) {
Log.i (LOG TAG + "#onLoadMet adat aUr | Conpl et e",
"Loaded netadata URL contents. Auth needed:" + authNeeded + ".");
i f (!aut hNeeded) {
/1 Auth is not required. Start player activity.
showLoadi ngSpi nner (f al se);
start Pl ayer Activity(ASSET_URL) ;
return;

}

5. If authentication is not needed, begin playback.
6. If authentication is needed, perform the authentication by acquiring the license.

/**
* Hel per nethod to perform DRM aut henti cati on.
*
@ar am dr mvanager
t he DRMvanager, used to performthe authentication.
@ar am dr mvet adat a
t he DRMvet adata, containing the DRM specific infornmation.
@ar am aut henti cati onLi st ener
the |istener, on which the user can be notified about the
* aut hentication process status.
*/
public static void perfornDrmAut henti cati on(
final DRMMVanager drmnivanager,
final DRM\et adat a dr mvet adat a,
final String authUser,

* 0% Xk ok F

Updated 24 June 2014



PSDK 1.3 for Android Programmer's Guide 73

final String authPass,
final DRMAut henti cati onLi stener authenticationLi stener);

This example, for simplicity, explicitly codes the user's name and password.

DRWVHel per . per f or nDr mAut hent i cati on(dr mvanager, drmVet adata, DRM USERNAME, DRM PASSWORD, new
DRMVAuUt hent i cati onLi stener () {
@verride

public void onAuthenticationStart() {
Log.i (LOG TAG + "#onAut henticationStart", "DRM authentication started.");
/'l Spinner is already show ng.

}
@verride
public void onAuthenticationError(long najorCode, |ong m norCode, Exception e) {
Log. e(LOG TAG + "#onAut henti cati onError",
"DRM aut hentication failed. " + nmajorCode + " 0Ox" + Long.toHexString(m norCode));

showToast (get String(R string. drmAut henti cati onError));
showLoadi ngSpi nner (f al se);

}

@verride

public void onAuthenticationConpl ete(byte[] authenticati onToken) ({
Log.i (LOG_TAG + "#onAut henti cati onConpl ete", "Auth successful. Launching content.");
showLoadi ngSpi nner (f al se);
start Pl ayer Activity(ASSET_URL);

}
) ¢

7. This also implies network communication, hence this is also an asynchronous operation. Use an event listener
to check the authentication status.

public interface DRMAut henti cati onLi stener {

/**

[ Called to indicate that DRM aut henticati on has started.

*/

public void onAuthenticationStart();

/**

[ Called to indicate that DRM aut henticati on has been successful.
*

* @ar am aut henti cati onToken

[ t he obtai ned token, which can be stored locally.

*/

public void onAut henti cati onConpl ete(byte[] authenticati onToken);

/**

[ Called to indicate that an error occurred while performng the DRM
[ aut henti cati on.

*

* @ar am maj or Code

[ the maj or code.

* @ar am nmi nor Code

[ t he m nor code.

* @aram e

[ t he exception thrown.

*/

public void onAut henticati onError(long maj or Code, |ong m norCode, Exception e);
}

8. If authentication is successful, start playback.
9. If authentication is not successful, notify the user and do not start playback.

Your application must handle any authentication errors. Failing to successfully authenticate before playing places
the PSDK into an error state. That is, the PSDK changes its state to ERROR, an error is generated containing
the error code from the DRM library, and the playback stops. Your application must resolve the issue, reset the
player, and reload the resource.
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DRM authentication during playback

When the DRM metadata for a video is included in the media stream, perform authentication during playback.

Consider the license rotation feature, where an asset is encrypted with multiple DRM licenses. Each time that new
DRM metadata is discovered, use DRMHelper methods to check whether the DRM metadata requires DRM
authentication.

Note:

This tutorial does not handle domain bound licenses.ldeally, before starting playback, check whether you are
dealing with a domain bound license. If yes, perform domain authentication (if needed) and join the domain.

1. When new DRM Metadata is discovered in an asset, an event is dispatched at the application layer.

nedi aPl ayer . addEvent Li st ener ( Medi aPl ayer . Event . DRM
new Medi aPl ayer. DRVEvent Li stener () {
public void onDRMVet adat a(fi nal DRMvet adat al nf o dr mvet adat al nfo) {
}
b

2. Use the DRMMetadata to check whether authentication is needed. If not, do nothing; playback continues
uninterrupted.

3. Otherwise, perform DRM authentication. Since this operation is asynchronous and is handled in a different thread,
it has have no impact on the user interface nor on video playback.

4. If authentication fails, the user cannot continue viewing the video and playback ceases. Otherwise, playback will
continue uninterruptedly.

private final MediaPl ayer. DRVEvent Li stener drnEventLi stener = new
Medi aPl ayer . DRVEvent Li st ener () {
@verride
public void onDRM\et adat a(fi nal DRMvet adat al nf o dr mvet adat al nfo) {
Log.i (LOG TAG + "::Medi aPl ayer. DRVEvent Li st ener #onDRMVet adat a",
"DRM net adata avail able: " + drmvetadatalnfo + ".");
if (drmvetadatalnfo == null ||
| DRVHel per . i sAut hNeeded( dr mvet adat al nf 0. get DRMvet adata())) {
Log.i (LOG TAG + "#onDRMvet adata", "DRM auth is not needed.");
return;

Per f orm DRM aut h.

Possi bl e 1 ogic mght take into consideration a threshold between

/ the current player tinme and the

/1 DRM netadata start tine. For the tinme being, we resolve it as soon
/1l as we receive the DRM net adat a.

DRMVanager dr mvanager = nedi aPl ayer. get DRMvanager () ;

i f (drmVanager == null)
Log. e(LOG TAG + "#onDRWM\et adat a", "DRMvanager is null.");
return;

}
DRMHel per . per f or nDr mAut hent i cat i on( dr mvanager ,
dr m\et adat al nf 0. get DRMVet adat a() ,
Cat al ogActi vity. DRM USERNAME,
Cat al ogActi vity. DRM PASSWORD,
new DRMAut henti cati onLi stener ()

@verride
public void onAuthenticationStart() {
netadata at ["Log.i (LOG TAG + "#onAut henticationStart",
"DRM aut hentication started for DRM netadata at ["
+ dr mvet adat al nf 0. get Pref et chTi mestanmp() + "].");

}
@verride
public void onAut henticationError(long nmajor Code, | ong m norCode, Exception e) {
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Log. e(LOG TAG + "#onAut henti cati onError",
"DRM aut hentication failed. " + nmmjorCode + " 0Ox" + Long.toHexString(m norCode));
handl er . post (new Runnabl e() {
@verride
public void run() {
showToast (get String(R string.drnmAut henticati onError));
finish();
}
)
}

@verride
public voi d onAut henti cati onConpl et e(byte[] authenticationToken) {

Log.i (LOG TAG + "#onAut henti cati onConpl ete",
"Aut h successful for DRM netadata at ["
+ drmvet adat al nf o. get Pref et chTi mnestanp() + "].");

DK
}
IE

Use the notification system

The natification portion of the PSDK library allows you to create a logging and debugging system that can be useful
for diagnostic and validation purposes.

Medi aPl ayer Not i fi cat i on notifications provide information about player status as information, warnings, or errors.
Your application can retrieve data that describes what caused the error or warning. Errors that stop the playback of
the video also cause a change of the state of the player.

Note:

The PSDK also uses natification to refer to Medi aPl ayer event notifications, which the PSDK dispatches to
provide information about player activity. You implement event listeners to capture and respond to those. Many
event notifications also cause Medi aPl ayer Noti fi cati on status notificatons.

Notification content
Medi aPl ayer Not i fi cati on notifications provide information related to the player’s status.

The PSDK provides a chronologically sorted list of Medi aPl ayer Not i fi cat i on naotifications. Each notification
contains the following:

* Time stamp
» Diagnostic metadata, including a numeric code, a name for the notification, metadata keys, and related inner
notifications

The diagnostic metadata consists of the following elements:

Element Description

type Describes the notification event type. Depending on the platform, this property is an
enumerated type with possible values of INFO, WARN, and ERROR. This is the first, and
highest-level, classification criterion for the notification events.

code The numerical representation assigned to the notification event.
« Error notification events, from 100000 to 199999
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Element Description

< Warning notification events, from 200000 to 299999
« Information notification events, from 300000 to 399999

name A string containing a human-readable description of the notification event, such as
PLAYBACK_START.

metadata Metadata containing relevant information about the notification stored as key/value pairs.
For example, a key named URL would provide a URL related to the notification, such as an
invalid URL that caused an error.

innerNotification A reference to another Medi aPl ayer Noti fi cati on object that directly impacted this
notification. An example might be a notification about an ad-insertion failure that directly
corresponds to a time-line insertion conflict.

You can store this information locally for later analysis or send it to a remote server for logging and graphical
representation.

Set up your notification system

You can listen for notifications and you can add your own notifications to the notification history.

The core of the Primetime Player notification system is the Notification class, which represents a standalone
notification.

The NotificationHistory class provides a mechanism for accumulating notifications. It stores a log of notification
(NotificationHistoryltem) objects that represents a collection of Notifications.

Your application can perform two basic operations with naotifications:

» Listen for notifications
» Add notifications to the notification history

1. Listen for state changes.
2. Implement the MediaPlayer.PlaybackEventListener.onStateChanged callback.
3. The PSDK passes two parameters to the callback:

» The new state (MediaPlayer.PlayerState)
» A MediaPlayerNotification object, which contains the following:

Add real-time logging and debugging

You can use notifications to do real-time logging inside your video application.

The notification system allows you to gather logging and debugging information for diagnostics and validation without
overly stressing the system.

The logging back end is not part of a production setup and is not expected to handle high-load traffic. So, if your
implementation does not need to be absolutely complete, take efficiency of data transmission into consideration so
that you do not overload your system.

1. Create a timer-based execution thread for your video application that periodically queries the data gathered by
the PSDK'’s notification system.

This is how the PMPDemoApp implements logging.
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The logging back end is not part of a production setup and is not expected to handle high-load traffic. So, if your
implementation does not need to be absolutely complete, you should take efficiency of data transmission into
consideration so as not to overload your system.

2. If the timer's interval is too large and the size of the event list is too small, the notification event list will overflow.
To avoid overflowing the notification event list, do either or both of the following:

* Decrease the time interval that drives the thread that polls for new events.

* Increase the size of the notification list.

3. Serialize the new notification event entries in JSON format and send them to a remote server for postprocessing.
The remote server could then graphically display the provided data in real-time.
4. To detect the loss of notification events, look for gaps in the sequence of event index values.

Each naotification event has an index value that is automatically incremented by the sessi on. Noti fi cati onH story
class.

Retrieve ID3 metadata

With notifications, you can detect ID3 metadata from HLS streams embedded in ID3 tags at the Transport Stream
segment level. You can then extract the information from the audio and video stream nested in the ID3 tag.

Conventionally, ID3 tags are used in conjunction with audio files. ID3 contains information related to the file, such
as the name of the artist, track title, and album title. The PSDK recognizes ID3 metadata as follows:

* ID3 v2.4.0. Versions that are not compliant are ignored.
* ID3 tags in H.264 video and AAC audio streams, not in audio-only streams.

* ID3 data encoded as UTF8 or as UTF16-BE (no BOM). Unspecified encoding is treated as UTF8.

When the PSDK determines that received data is ID3 metadata, it issues a notification with the following data:

* InfoCode = 303007

*TYPE =ID3

* NAME = not present

*ID=0

1. DHLS:Implement an event listener for Medi aPl ayer . Pl aybackEvent Li st ener #onTi nedMet adat a( Ti meMet adat a
ti meMet adat a) and register it with the MediaPlayer object. This listener is called when ID3 metadata is detected.

Note:

Custom ad cues use the same onTi medMet adat a listener to indicate the detection of a new tag. This should
not cause any confusion, however, because custom ad cues are detected at the manifest level and ID3
tags are embedded in the stream.

2. Retrieve the metadata.

@verride
public void onTi medMet adat a( Ti mredMet adat a ti medMet adat a) {
Ti medMet adat a. Type type = ti medMet adat a. get Type();
if (type.equal s(Ti nedMet adat a. Type. | D3) ) {
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long tinme = tineMet adat a. get Ti ne() ;
Met adat a netadata = ti medMet adat a. get Met adat a() ;
Set <String> keys = netadata. keySet ();
for (String key : keys){
String val ue = netadat a. get Val ue(key) ;

}
}
}

Playback and failover

Streaming over the Internet requires a constant and stable connection to play a stream from a remote server.
However, the variability of a viewer's Internet connection or streaming playback means that remote playback might
not have the quality of media played locally.

Primetime cannot protect from all failures-for example, an ISP failure or a cable disconnection. However, Primetime
HLS (HTTP Live Streaming) provides failover protection to protect playback from certain remote server failures and
operation failures, making a better experience for viewers. The Adobe Video Engine (AVE) also implements failover
protection to provide the least number of playback interruptions and to achieve a seamless playback experience
over some remote server turbulence and operational errors in publication. This feature allows the video player to
automatically failover to a backup media set when entire renditions or fragments are unavailable.

Media playback and failover

For both live and VOD media, the AVE starts playback by downloading the playlist associated with the middle-
resolution bit rate, then downloading segments of the middle-resolution bit-rate media defined by the playlist. It then
quickly selects the high-resolution bit-rate playlist and its associated media and continues downloading from there.

Missing playlist failover

What happens when an entire playlist is missing, such as when the m3u8 file referenced by a top-level manifest file
fails to download.

If the playlist associated with the middle-resolution bit rate is missing, the AVE searches for a variant playlist at the
same resolution.

« If found, it starts downloading the variant playlist and the segments specified by that playlist. It quickly switches to
downloading the high-resolution playlist and the segments specified by that playlist.
« If not found, it starts downloading the high-resolution playlist and the segments specified by that playlist.

If the high-resolution playlist is missing, the AVE switches to a variant playlist for the same high resolution and starts
downloading segments from there.

If the missing playlist still cannot be found, the AVE cycles through all variants and bit rates to attempt to find a valid
playlist. If none is found, the process fails and the PSDK moves into the ERROR state. Your application can choose
how to handle this. The PSDK demo application handles this situation by closing the player activity and directing
the user to the catalog activity. (See the PlayerFragment.java file; the MediaPlayer.PlaybackEventListener class
implements callbacks that are attached to various events. The event of interest here is the STATE_ CHANGED
event, whose corresponding callback is the onStateChanged method. The code monitors whether the player changes
its internal state to ERROR.)

case ERROR:

PMPDenpApp. | ogger. e(LOG TAG + ":: Medi aPl ayer. Pl ayer St at eEvent Li st ener #onSt at eChanged() ",
"Error: " + notification + ".");

getActivity().finish(); // this is where we close the current activity (the Player activity)

br eak;
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Missing segment failover

What happens when a segment is missing, such as when a particular segment fails to download. If a high-resolution
segment is missing on the server (that is, the file is not present or has been removed), the AVE looks for a variant
playlist associated with the high-resolution bit rate.

« If found, it uses that variant playlist from that point on, downloading segments starting with the missing segment.

« If not found, or if found but the same segment is missing from the variant playlist, the AVE switches back to the
mid- resolution bit rate starting at the missing segment. It attempts to return to the high-resolution bit rate and, if
successful, uses the high-resolution bit rate from that point on.

If a missing segment still cannot be found, the AVE cycles through all variants and bit rates to attempt to find the

missing segment. If not found, it continues with the next segment in the current resolution or appropriate resolution
depending on the failover algorithm and continues playing in that resolution.

If no alternatives can be found for a segment download, the PSDK triggers a CONTENT_ERROR error notification.
This notification will contain an inner notification with the code DOWNLOAD_ERROR. If the stream with the problem
is an alternate audio track, the PSDK generates the AUDIO_TRACK_ERROR error natification.

The PSDK will not continue to try a faulty server forever, if there are other servers that perform consistently better.

There is a documented limitation in the AVE failover strategy that says that the ABR control parameters are no
longer taken into consideration once a failover scenario occurs. This is due to the fact that the failover mechanism
is designed to use as backup streams any of the currently available playlists (regardless of their bit-rate profile). In
other words, it is possible during a failover operation to actually have a profile switch (a change in the stream's
bit-rate). If there is an error with either the playlist download or with the download of one of the segments, the ABR
control parameters (such as min/max allowed bit-rate) are ignored.

Advertising insertion and failover for VOD

The VOD ad-insertion process consists of three main phases: ad-resolving, ad-insertion, and ad-playback.

In addition, for ad tracking, the PSDK needs to inform a remote tracking server about the playback progress of each
ad.

Things might not work as expected during each phase of the ad-insertion/playback process or during the ad-tracking
process. This section describes the possible errors and the corresponding PSDK behavior.

Ad-resolving phase

The PSDK contacts an ad delivery service, such as Primetime Ad Serving (Auditude), and attempts to obtain the
primary playlist file corresponding to the video stream for the ad. During the ad-resolving phase, the PSDK makes
an HTTP call to the remote ad-delivery server and parses the server's response.

The PSDK supports the following types of ad providers:

» Metadata ad provider: The ad data is encoded in plain-text JSON files.

« Auditude ad provider: A request is sent to the Auditude back-end server including a set of targeting parameters
and an asset identification number. Auditude responds with a SMIL document that contains the ad information that
the PSDK requires.

» Custom ad markers provider: Handles the situation where ads are burned into the stream, from the server side.
The PSDK does not perform the actual ad insertion, but it needs to keep track of the ads that were inserted on the
server side. This provider sets the ad markers that are used by the PSDK to perform the ad tracking.

Two failover scenarios can occur during this phase:
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» The data cannot be retrieved for reasons such as lack of connectivity or a server-side error (resource cannot be
found and so on).

» The data was retrieved, but the format is invalid (that is, the parsing of the inbound data fails). The PSDK issues
a warning notification about the error and continues processing.

The PSDK issues a warning notification about the error and continues processing.

Ad-insertion phase
The PSDK inserts the alternate content (ads) into the timeline corresponding to the main content.

When the ad-resolving phase is complete, the PSDK is in possession of an ordered list of ad resources grouped
into ad breaks. Each ad break is positioned on the main content timeline using a start-time value expressed in
milliseconds (ms). Each ad inside an ad break has a duration property also expressed in ms. The ads inside an ad
break are chained together one after another. As a result, the duration of an ad break is equal to the summation of
the durations of the individual composing ads.

Failover can occur in this phase with conflicts that might arise on the timeline during ad insertion. For specific combi-
nations of ad break start-time/duration values, it could be possible for ad segments to overlap. This happens when
the last portion of an ad break intersects the beginning of the first ad in the next ad break. In these situations, the
PSDK discards the later ad break. The PSDK continues the ad-insertion process with the next item on the list until
all ad breaks are either inserted or discarded.

The PSDK issues a warning notification about the error and continues processing.

Ad-playback phase
The AVE downloads the ad segments and renders them on the device screen.

At this point, the PSDK has done most of its job in terms of ad resolving and positioning on the timeline. It now relies
on the AVE to render the content on the screen.

Three main classes of errors can occur in this phase:

* Errors when connecting to the host server
* Errors during the download of the manifest file
* Errors during the download of the media segments

For all three classes of errors, the PDSK forwards any events triggered by the AVE engine to your application,
specifically:

* Notification events that are triggered when a failover happens

* Notification event when the profile is changed due to the failover algorithm

* Notification event triggered when all failover options have been considered and no further action can be taken
automatically (that is, your application needs to intervene and do something)

Whether errors occur or not, the PSDK calls onAdBreakComplete for each onAdBreakStart and onAdComplete for
every onAdStart. However, in cases where segments cannot be downloaded, there could be gaps in the actual
timeline. When the gaps are large enough, the values in the playhead position could exhibit discontinuities, as could
the reported ad progress.
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Get information about profile switch

When the media player switches its current profile to a new profile, you can retrieve information about the switch,
such as when it switched or why a different bit rate was used.

1. Listen for the Prof i | eChangedEvent event.

The PSDK media player dispatches this event when its adaptive bit-rate switching algorithm switches to another
profile due to network or machine conditions. (When the bit rate or the period changes.)

2. When the event occurs, check its properties for information about the switch:

* profil e: ldentifier for the new profile being used.

* ti me: The stream time at which the switch occurred.

e descri pti on: Textual description of the reason for a bit-rate change, as a string of semicolon-separated
key/value pairs. Includes a maximum of one Reason and one Bi t r at e. If the information is not available or the
bit rate did not change, this string is empty.

Key name

Reason

Bitrate

Possible values

* Network Adaptation

* Seek

« Profile Not Supported
* Failover

« up: The bit rate increased
« down: The bit rate decreased

Examples of returned descri pti on strings:
"Bitrate::=up; Reason: : =Net wor k Adapt ati on;"

"Bitrate::=down; Reason: : =Fai | over;"

Primetime player classes summary

You can use the Primetime Player API to customize the behavior of the player.

Mediacore classes

These classes describe your media player and its resources.

Package: com.adobe.mediacore

Name

ABRControlParameters
AdClientFactory
AdvertisingFactory
BufferControlParameters

DefaultAdPolicySelector

Description

Class that encapsulates all adaptive bit rate control parameters.
Interface for creating opportunity detectors.

Factory class that allows customization of the Ad Decisioning process.
Class that encapsulates all buffer control parameters.

Default implementation for ad playback behaviors.
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Name

DefaultMediaPlayer
MediaPlayer

MediaPlayer.AdPlaybackEventListener

MediaPlayer.DRMEventListener

MediaPlayer.EventListener
MediaPlayer.PlaybackEventListener
MediaPlayer.QOSEventListener
MediaPlayerltem

MediaPlayerltemLoader

MediaPlayerltemLoader.LoaderListener

MediaPlayerView

MediaResource

PlacementOpportunityDetector

PSDKConfig

TextFormat

TextFormatBuilder

Version

Info classes

82

Description

Default class implementation of MediaPlayer interface.

Public interface for the DefaultMediaPlayer class. Includes enumerations
for Event, PlayerState, and Visibility.

Interface definition of a set of callbacks to be invoked during ad
playback.

Interface definition of a callback to be invoked when protected metadata
becomes available.

Marker interface used to unify event listener registration.

Interface definition of a set of callback to be invoked during playback.
Interface definition of a set of callback to be invoked during QoS.
Interface that represents audio-video media.

Class that loads a media player resource and creates the corresponding
MediaPlayerltem object.

Interface that defines the listener methods associated with the
MediaPlayerltemLoader object.

Class for the view that will be used by the MediaPlayer for video
rendering.

Class that wraps all information about a media resource. Includes
enumeration for Type of media resource.

Interface used for processing in-manifest cues that will be used as
placements for the ad decisioning process.

Class that encapsulates the custom tags used by the media player
when performing the ad placement, in addition to the default cue tags.
It also includes the tag names that the application wants to be notified
about.

Interface that encapsulates different attributes describing a text style
(for example, the closed captions style).

Class methods for setting the formatting of text.

Class that provides the PSDK version and description.

These classes provide information about the media.

Package: com.adobe.mediacore.info

Name

AudioTrack
ClosedCaptionsTrack

Description

Class that extends Track to define the audio track abstraction.

Class that extends Track to define the closed caption abstraction.
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Name

Profile

Track

Logging classes

83

Description
Class that contains media profile information, such as the height, width, and bit
rate.

Class that defines the track abstraction to use in defining AudioTrack and
ClosedCaptionsTrack.

These classes enable you to customize logging.

Package: com.adobe.mediacore.logging

Name Description

Log Class. Provides access to the log system.

LogEntry Class. Defines an entry log and holds information about a log message.
LogFactory Interface that enables custom logging.

Logger Interface. The methods required to implement a custom logger for the PSDK.

Metadata classes

These classes provide metadata for advertising, namespaces, and tracking.

Package: com.adobe.mediacore.metadata

Name

AdvertisingMetadata

AuditudeMetadata

AuditudeSettings

Metadata

MetadataNode

TimedMetadata

Notification classes

Description

Class that provides properties that should be configured for resolving ads for
a given media item. All the required properties must be set to configure the
player for successfully resolving ads.

Deprecated. Use AuditudeSettings.

Class that extends Java AdvertisingMetadata specifically for Ad Decisioning.
Provides properties to be configured for resolving Ad Decisioning ads for a
given media item. You must set all the required properties, including zone ID,
media ID, and ad server URL, to configure the player for successfully resolving
ads.

Defines the generic interface for configuring all available metadata for your
player and additional objects.

Generic data-structure-like class for storing arbitrary key-value pairs.

Class for the raw representation of the timed metadata inserted into a media
stream.

These classes describe messages about errors, warnings, and some activities that the PSDK issues for logging and

debugging purposes.
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Package: com.adobe.mediacore

Package: com.adobe.mediacore.session

Class name Description

MediaPlayerNotification. Error Class that describes the natification for an error that causes the player
to stop playback. This is a MediaPlayerNotification of notification type
ERROR.

MediaPlayerNotification. Info Class that describes an informational natification. This is a
MediaPlayerNotification of notification type INFO.

MediaPlayerNotification. Warning Class that describes a warning notification. This is a

MediaPlayerNotification

MediaPlayerNotification of notification type WARNING.

Class that provides informational messages, warnings, and errors.
Encapsulates the object representation of a single notification event
within NotificationHistory.

MediaPlayerNotification. NotificationCode | Returns the description associated with the provided notification code.

NotificationHistory

NotificationHistory. Item

Class that stores a log of notification objects. A circular list of
NotificationHistory.ltem objects that provides access to a notification
events history list. That is, it maintains a list of elements, each element
containing a separate instance of the MediaPlayerNaotification class.
(In session package.)

Class that defines an entry in the circular list in NotificationHistory and
holds the notification and its timestamp.

MediaPlayerNotification. EntryType Class that contains the supported notifications types.

QoS and QoS metrics classes

These classes provide information that help you to determine how well the player is performing.

Package: com.adobe.mediacore.qos

Package: com.adobe.mediacore.qos.metrics

Name

metrics. BufferingMetrics

Devicelnformation

LoadInfo

Playbackinformation

Description

Provides information about how much time the player spent while buffering and how
often a buffering event occurred.

Provides information about the platform and operating system on which the PSDK runs:

« \ersion of the platform OS

« Version number of the PSDK library
« Device's model name

* Device manufacturer's name

* Device UUID

 Width/height of the device screen

Contains various QoS information about loading various resources (files, manifest or
playlist, fragments/segments, tracks, and so on).

Provides information on how the playback is performing. This includes the frame rate,
the profile bit rate, the total time spent in buffering, the number of buffering attempts,
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Name

metrics.
PlaybackLoadMetrics

metrics. PlaybackMetrics
metrics.

PlaybackSessionMetrics

QOSProvider

Timeline classes

Description

the time it took to get the first byte from the first video fragment, the time it took to render
the first frame, the currently buffered length, and the buffer time.

Provides information on how much time it took for the media to load, how much it took
for the player to render the first frame or, in case of an error, to fail.

Provides information on how the playback is behaving. This includes the frame rate,
bit rate, buffer length, and so on.

Provides information on how many seconds the player spent while actually playing and
how much time the video was actually on screen.

Provides essential QoS metrics for both playback and the device.

These classes provide information about the timeline of the particular media, including the placement of ads.

Package: com.adobe.mediacore.timeline

Name

PlacementOpportunity

Timeline

Timelineltem

TimelineMarker

TimelineOperation

Description

An opportunity class represents an "interesting” point on the timeline.

Interface that provides an iterator for processing timeline markers. Represents the
timeline of the content, including ad breaks.

Class. Generic immutable representation of a timeline item.

Interface that represents a marker on the timeline. This marks a region of interest on
the actual timeline. Currently, the regions of interest are the ads, which you might
want to mark, for example, with a different color on the scrub bar Ul. Each marker is
defined by a position and a duration (each expressed in milliseconds).

Base class for all operations that affect the timeline.

Timeline advertising classes

These classes provide information about ads that occur within a timeline.

Package: com.adobe.mediacore.timeline.advertising

Package: com.adobe.mediacore.timeline.advertising.auditude

Name

Ad

AdAsset
AdBreak

AdBreakPlacement

Description

Class that defines the Ad abstraction and holds all ad information. It is defined
by a unique ID, a duration, and a MediaResource. The MediaResource contains
the URL where the actual ad content resides.

Class that represents an asset to be displayed.

Class that gives a unified view on several ads that will be played at some point
during playback.

Ad break placement operation class.
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Name

AdBreakPolicy

AdClick

AdPolicylInfo

AdPolicySelector

auditude.AuditudeAdProvider
auditude. AuditudeResolver

auditude. AuditudeTracker

ContentResolver

ContentTracker

PlacementInformation

Utility classes
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Description

Enumeration that defines the ad playback policy related to the user bypassing
ads while seeking.

Class that represents a click instance associated with an asset. This instance
contains information about the click-through URL and the title that can be used
to provide additional information to the user.

Interface that defines properties for AdPolicySelector API calls. These properties
provide the context for enforcing each ad behavior.

An ad policy selector interface for enforcing ad behaviors. Applications can
conform to this interface by implementing all the required methods or by
extending the existing default policy selector class to customize specific
behaviors.

Deprecated. Use AuditudeResolver.
Class that handles primetime ad resolving in the Ad Decisioning process.

Class that implements the ContentTracker interface and defines Primetime
ad-tracking events.

Class that handles the ad-resolving part in the Ad Decisioning process.

Interface that defines the protocol that you must implement if you want to create
an ad-tracking module that is designed to integrate with the PSDK library or a
custom ad tracker.

This interface requires that you define the way ad-progress events are reported
to the remote ad-tracking system.

Class that abstracts a placement information request. Each resolved ad must
have one placement information attached to it. The placement information
describes where the ad is intended to be placed on the timeline. It contains
information such as:

» Placement position (in ms)
« Type of the placement (pre-roll, mid-roll, or post-roll)
« Duration of the main content chunk that is about to be replaced

These classes provide ways to process various types of information.

Package: com.adobe.mediacore.utils

Class name
DateUtils
NumberUtils
StringUtils

TimeRange

Description

Methods for processing dates.
Helper methods related to numbers.
Helper methods related to strings.

Methods for creating and interpreting time ranges.
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Notification codes

The PSDK natification system includes various classes of naotification events produced by the PSDK.

These notification events expose numerical codes that are grouped into ranges of integer values. The ranges provide
two levels of classification.

Notification events are grouped in the following top-level classifications:

« Error notification events, from 100000 to 199999
» Warning notification events, from 200000 to 299999
« Information notification events, from 300000 to 399999

Inside each top-level range, subranges further classify notifications. Each subrange contains up to 1000 values, so
each top-level range can contain up to 100 second-level subranges.

ERROR notification codes

Code Name InnerNotification Metadata Keys Comments
Playback
101000 PLAYBACK_ERRCR DESCRI PTI ON

None

101004 CONTENT _ERROR | DOWNLOAD ERROR .
- - An Error has occurred while

downloading a fragment or
segment(both video and
audio).

101008 SEEK_ERROR NATI VE_ERROR_CCDE

None DESI RED SEEK_POSI Tl ON An error. has occurred Wh-l|e
DES| RED SEEK PERI OD performlng a seek operatlon.
101009 PAUSE_ERROR DESCRI PTI ON .
None An error has occurred while
performing a pause operation.
101102 PR @ | NFOEHRR DESCRI PTI ON .
- - None An error has occurred while
retrieving information about a
content period.
101103 REIR BE I NE BFROR DESCRI PTI ON .

- - None An error has occurred while
attempting to retrieve the
playback position.

101104 &r DATA ERRR DESCRI PTI ON .
-5 DA None An error has occurred while
attempting to retrieve the QOS
information.
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Code Name InnerNotification Metadata Keys
101200 DOMLQAD ERRCR URL
None
Invalid resource
102100 FESQRE LD BRR None DESCRI PTI ON RESOURCE
102101 FESDIRE AN FALED CONTENT_I D
None
Ad processing
104000 |AD RESQOVER FAIL | AD_METADATA _I NVALID N
ADFEOMVER INTI AL ZATONFAIL | ON€
AD RESCOLVER RESOLVE FAI L
AD FEQVER SRER INRAGHELE
104001 | ARSDRNERNAINAID DESCRI PTI ON
- - = None
104003 | AASDRASINEFAL None NATI VE_ERROR_CODE
104005 |ADINFRIONFAL | None PROPOSED_AD_BREAK
Native
106000 NATI VE_ERROR N NATI VE_ERROR_CODE
one NATI VE_ERROR_NAVE
DESCRI PTI ON
DESCRI PTI ON
DRM details
DRM_ERROR_STRI NG
NATI VE_SUBERROR_CODE
106001 ENGNE AT O EFIRIR DESCRI PTI ON
None
106002 BNGNE FH A HROR None DESCRI PTI ON

Updated 24 June 2014
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Comments

An error has occurred while
attempting to download data.

An error has occurred while
loading a resource item.

An error has occurred while
placing a resource on the
playback timeline.

None

Ad resolving failed due to
invalid ad-metadata format.

Ad plugin failed to resolve ads.

Ad resolving phase has failed.

The low-level AVE library
issued an error.
DESCRIPTION is the error
description. It is usually the
URL of the media.

May also be returned for DRM
errors.

An error has occurred while
instantiating the AVE low-level
library.

An error has occurred while
releasing the AVE low-level
library.
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Code
106003

106004

106005

Name InnerNotification

ENG NE REET BRR

None

BNENE ST M BAERRIR
None

Configuration

107000

107001

107002

107003

107004

107005

ST VOWE BRRR
None

ST BAERT NEBFRR
- - = None

H CVSBUTY BFRR
- - None

T QC SYL NGERRIR
None

T ARPRAAHS FRIR
None

H RIFRAAAESHERR
- = - None

Alternate audio

109000

Generic

AD O TRAK HRRIR| DOWNLOAD_ERROR

Metadata Keys
DESCRI PTI ON

DESCRI PTI ON

DESCRI PTI ON

DESCRI PTI ON VOLUME

DESCRI PTI ON
PLAY_BUFFER _TI ME

DESCRI PTI ON

DESCRI PTI ON

DESCRI PTI ON

DESCRI PTI ON
I NI TI AL_BUFFER_TI ME
PLAY_BUFFER _TI ME

AUDI O TRACK_NAME

AUDI O_TRACK_LANGUAGE

Updated 24 June 2014
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Comments

An error has occurred while
releasing the GPU resources
utilised by the AVE library.

An error has occurred while
resetting the AVE library.

An error has occurred while
attaching a view to the AVE
library.

An error has occurred while
attempting to set the volume
level.

An error has occurred while
attempting to change the
buffering parameters.

An error has occurred while
attempting to change the
visibility of the CC tracks.

An error has occurred while
attempting to change the
styling options for the CC
tracks.

An error has occurred while
attempting to change the ABR
control parameters.

An error has occurred while
attempting to change the
buffering control parameters.

An error related to an audio
track occurred.
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Code Name InnerNotification Metadata Keys

199999 GENERI C_ERROR

None None

WARNING notification codes
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Comments

Marks a generic error event.
Not actually issued by the
PSDK. It's just a marker for
the end of the range of
numerical codes
corresponding to PSDK error
events.

Most warnings contain relevant metadata (for example, the URL of the resource that failed to be downloaded). Some
warnings contain metadata to specify whether the problem occurred in the main video content, in the alternate audio

content, or in an ad.

Code Name InnerNotification Metadata Keys
Playback

200000 | RABXKGERIIONFAL | AUDI O TRACK_ERROR | DESCRI PTI ON
SEEK_ERROR

Ad-resolving

201000 |AD RESCLVER FAI L | AD RESOVER REQ\E FA L

RESORE FLAGMNT FA LED| VONe
D FESDVAR NEIZDNA | NALL D
Trick mode
280000 | TRGRAY RNEGMNEFAL DESCRI PTI ON
- - = None
Native
209100 |NATI VE_WARNI NG AVE
None
NATI VE_ERROR_CODE
NATI VE_ERROR_NAME
DESCRI PTI ON
DRM
NATI VE_SUBERROR_CODE
DRM_ERROR_STRI NG
Generic

Updated 24 June 2014

Comments

A playback-related operation has
failed, but playback may continue.

The ad-resolver has failed to
resolve/insert the ad content.
Playback may continue.

Rate change failed.

The low-level AVE library issued
an error. DESCRIPTION is the
error description. It is usually the
URL of the media.

See DRM errors exposed through
AVE.

DRM minor error code and DRM
server error string. See
NATIVE_SUBERROR_CODE
values.
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Code Name

299999 | GENERI C_WARNI NG

None

INFO notification codes

Code Name

Playback

300000 PLAYBACK_START
300001 PLAYBACK COWPLETE
300002 SEEK _START

300003 SEEK COWVPLETE
300004 CONTENT_CHANGE
300005 PLAYER_STATE_CHANGE
300006 CONTENT_MARKER
300100 LOAD_| NFO_AVAI LABLE
300101 VI DEO S| ZE_CHANGED

Adaptive bit rates (ABR)

302000 Bl TRATE_CHANGE

Ad Processing

InnerNotification

None

None

None

None

None

Any

ERROR
notification.

None

None

None

None

Metadata Keys

None

Metadata Keys

None

None

SEEK_TI ME

SEEK_TI ME

CONTENT_I D

CURRENT_MEDI A_TI MVE

STATE

CONTENT_I D
CURRENT_MEDI A_TI ME

FRAGVENT _URL
FRAGVENT_SI ZE
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Comments

Marks a generic warning event.
Not actually issued by the PSDK.
It's just a marker for the end of the
range of numerical codes
corresponding to PSDK warning
events.

Comments

Notifies that playback has
started

Notifies that playback has
completed

Notifies that a seek operation
was initiated

Notifies that a seek operation
has completed.

Notifies that the current playback
time has crossed the border
between main/alternate content.

Notifies that the player state has
changed. When state is ERROR,
the inner notification is the error
notification object that triggered
the switch to the ERROR state.

Content marker received.

Provides info related to the way
video segments are being
downloaded.

FRAGVENT_DOANLQAD DURATI ON

PERI OD_| NDEX

HEl GAT W DTH

Bl TRATE
CURRENT_MEDI A_TI ME

Updated 24 June 2014

Notifies that the size of the video
playback window has changed.

Notifies that the bitrate of the
video has changed
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Code
303000

303001

303002

303003

303004

303005

303006

303007

303008

Name

TI MELI NE_CHANGE

AD BREAK FLACENENT GOMALETE

AD_BREAK_START

AD_BREAK_COVPLETE

AD_START

AD_COVPLETE

AD_PROGRESS

TI MED_METADATA_ADD

AD_CLI CK

Late-binding audio (LBA)

304000

DRM
305000

AUDI O TRACK_CHANGE

DRV METADATA AVAI LABLE

hnael\bliicsion | Metadata Keys

None

None

None

None

None

None

None

None

None

None

None

CONTENT | D PERI OD_| NDEX

PROPOSED_AD_BREAK
ACCEPTED_AD BREAK

AD_BREAK

AD_BREAK

AD_BREAK AD

AD_BREAK AD

AD_BREAK AD PROGRESS

TYPE | D NAME Tl ME

AD_BREAK AD AD CLI CK

TRACK_|I D
CURRENT_MEDI A_TI MVE

PREFETCH_TI MESTAMP

Updated 24 June 2014

92

Comments

Notifies that the timeline has
changed (e.g. alternate content
was added / removed).

Notifies that a proposed ad
break was accepted by the
PSDK and placed (in its entirety
or just partially) on the playback
timeline.

Notifies that the playback of a
particular ad-break has started.

Notifies that the playback of a
particular ad-break has
completed.

Notifies that the playback of a
particular ad has started.

Notifies that the playback of a
particular ad has completed.

Notifies that the playback of a
particular ad has reached a
certain percentage of that
particular ad.

Notifies that a new timed
metadata was discovered in the
manifest.

Returns info about an ad that
user clicked. (?)

Notifies that the audio track has
been changed.

Notifies that new DRM data
available.
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Code Name
Generic
399999 CENERI C_| NFO
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hnael\bliicsion | Metadata Keys Comments

None None Marks a generic information
event. Not actually issued by the
PSDK. It's just a marker for the
end of the range of numerical
codes corresponding to PSDK
informational events.

Details for the NATIVE_ERROR notification

When the Primetime SDK handles a native error (notification type of NATIVE_ERROR), it sets some or all of the

following Metadata key values.

Metadata key name

NATIVE_ERROR_CODE

NATIVE_ERROR_NAME

NATIVE_SUBERROR_CODE

DRM_ERROR_STRING

DESCRIPTION

Metadata value

Native error code from the AVE. These codes represent the following:

* DRM errors (codes 3300 to 3367). These are the same as the equivalent Flash
Player error codes.

« Video playback errors (-1 to 89).
« Cryptography errors (300 to 307).

A string that contains the error's name; for example, AAXS I nval i dVoucher
or DECODER _FAI LED.

For DRM errors, suberror codes are also returned. These codes correspond to
the DRMEr r or Event s suberror code that is returned by Flash Player. When
reporting errors to Adobe, include this numeric value for troubleshooting
assistance.

For DRM errors, this is your custom error string from your DRM server
deployment, if you defined any. Also include this when reporting errors to Adobe.

String description of the error.

The PSDK receives these error codes and strings from the AVE.

DRM error values

The Video Encoder interface of the AVE returns these DRM notifications in the NATIVE_ERROR metadata object.
When reporting DRM errors to Adobe, also include the NATIVE_SUBERROR_CODE and DRM_ERROR_STRING

for troubleshooting assistance.

Metadata code value for | Metadata name value for |Meaning
NATIVE_ERROR_CODE | NATIVE_ERROR_NAME

key key

3300 AAXS | nval i dVoucher Reacquire license from the server.
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Metadata name value for
NATIVE_ERROR_NAME

Metadata code value for
NATIVE_ERROR_CODE

key key

3301 AAXS Aut henti cati onFail ed
3302 AAXS_Requi r eSSL

3303 AAXS_Cont ent Expi red
3304 AAXS_Aut hori zati onFai | ed
3305 AAXS Ser ver Gonnect i onFai | ed
3306 AAXS d i ent Updat eRequi re
3307 AAXS I nternal Failure
3308 AAXS W ongLi censeKey
3309 AAXS Qorrupt edAddi ti onal Header
3310 AAXS Appl DM smat ch

3311 AAXS_ AppVer si onM smat ch
3312 AAXS Licenselntegrity
3313 AAXS WiteM crosaf eFail ed
3314 AAXS Cor r upt edDRMVet adat a
3315 AAXS_Per mi ssi onDeni ed
3316 AAXS_NOTUSED_MOVED

3317 AAXS_LoadAdobeCPFai | ed
3321 AAXS | 15nFai | ed

Global Store corruption errors

3322 AAXS Devi ceBi ndi ngFai | ed

3323 AAXS Qorrupt G obal StateStore

Server Store corruption errors

3325 AAXS Qorrupt Server St ateStore
3326 AAXS S or eTanper i ngDet ect ed
3327 AAXS A ockTanper i ngDet ect ed

Authentication/License/Domain server errors

3328 AAXS Server Error TryAgai n

94

Meaning

Ask user to reenter user credentials and retry license
acquisition.

Not in use.

Current user not authorized to view content. Log in as
different user.

Check network connection.

Use a newer version of the PSDK fro Android.

Reacquire license from the server.

Redownload the content.

The Android application does not match the one in use.
Not in use.

Redownload the license from the server.

A file system error occurred.

Rdownload the DRMMetadata.

Not in use.

Was
ADOBECPSHIM_MinorErr_MissingAdobeCPModule.
Moved to 3344 due to conflict with Flash error code.

You might have used a corrupted version of the PSDK;
make sure that you have the latest version.

Retry the operation. Hopefully Adobe run Indiv server
is functional again.

In response, either undo device changes or deindiv,
client will re-indiv

Retry the operation at least once and if that gives the
same error, then deindiv, client will auto re-indiv.

Try the operation again. The offending server store has
been deleted internally.

Call DRMManager.resetDRM.

Fx the clock or reacquire license.

Server is misbehaving. Try the request again.
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Metadata code value for
NATIVE_ERROR_CODE
key

3329

3330

Metadata name value for
NATIVE_ERROR_NAME
key

AAXS Appli cationSpeci fi cEror

AAXS_NeedAut henti cati on

License Enforcement errors that aren't covered above

3331
3332
3333

3334
3335
3336
3337
3338

3339

3340

3341

3342

3346
3347

3348
3349

3350

3351

3352

AAXS_Cont ent Not Yet Val i d
AAXS CachedLi censeExpired
AAXS Pl aybackW ndowExpi r ed

AAXS | nval i dDRMPI at form
AAXS | nval i dDRWer si on

AAXS Inval i dRunti mePl at form
AAXS | nval i dRunt i meVersi on

AAXS UnknownConnect i onType

AAXS NoAnal ogHl aybackAl | owed

AAXS NbAnal ogPr ot ect i onAvai |

AAXS NbD gi tal A aybackA | oned

AAXS NoDigital Protecti onAvai |

AAXS M grationFail ed
ABS I nsuffi ci ent Devi ceCypebi i tes

AAXS Har dS opl nt er val Expi red

AAXS Server Ver si onTooH gh

AAXS_Ser ver Ver si onTooLow

AAXS_Dormi nTokenl nval i d

AAXS_Domai nTokenTood d
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Meaning

Server returned an error in application specific
namespace. Suberror code is application specific, not
FMRMS known

Authenticate the user and then acquire the license
again.

Content is not yet valid.
Reacquire the license by going to the server.

Tell the user that they can no longer play this content
until the policy expires.

This platform is not allowed to play back the content.
Upgrade to the latest version of the PSDK for Android.
This platform is not allowed to play back the content.
Upgrade to the latest version of the PSDK for Android.

Cannot detect the connection type. "Connection" refers
to external display connection, for example, when you
try to output your tablet's display to a TV or external
monitor.

Can't play back on analog device. Connect a digital
external display device (monitor/tv).

Can't play back because connected analog external
display device (monitor/tv) doesn't have the correct
capabilities .

Can't play back on digital external display device
(monitor/tv). This should never happen.

The connected digital external display device
(monitor/tv) doesn't have the correct capabilities.

License migration failed.

The playback device doesn't have sufficient device
capabilities.

Hard stop interval expired.

Server is running at a version that is higher than the
max supported by client.

Server is running at a version that is lower than the min
supported by client.

Domain token was invalid. In response, reregister with
the domain.

Domain token is older than that required by the license.
In response, reregister with the domain.

Updated 24 June 2014
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Metadata code value for |Metadata name value for |Meaning
NATIVE_ERROR_CODE | NATIVE_ERROR_NAME

key key

3353 AAXS_Domai nTokenTooNew | Domain token is newer than that required by the license.

3354 AAXS_Domai nTokenExpi r ed | Domain token has expired.

3355 AAXS_Domai nJoi nFai | ed Domain join failed.

3356 AAXS NoCor r espondi ngRoot | A root license for a V3 leaf license was not found.

3357 AAXS NoVal i dEnbeddedLi cense | No valid embedded license found.

3358 AAXS NoACPPr ot ect i onAvai | | Can't play back because connected analog device
doesn't have ACP protection.

3359 AAXS NoQQAVBAPY ot ecti onAvai | | Can't play back because connected analog device
doesn't have CGMSA protection.

3360 AAXS Donai nRegi st rat i onRequi red | Domain registration required.

3361 AAXS Not Regi st er edToDonai n | Machine is not registered to the domain for the specified
metadata.

3362 AAXS (per at i onTi neout Error | Asynchronous operation took longer than
maxOperationTimeout. Only returned by iOS
DRMNative Framework currently.

3363 ABS Uhsupportedl (H ayl i st Bror | The M3U8 playlist passed in had unsupported content.
Only returned by iOS DRMNative Framework.

3364 AAXS_NoDevi cel d The framework requested the device ID, but the
returned value was empty.

3365 AAXS | ncogni t oMbdeNot Al | owed | This browser/platform combination does not allow DRM
protected playback when in incognito mode.

3366 AAXS_BadPar anet er A bad parameter was passed to one of the Access APIs.
Only returned by iOS DRMNative Framework or AVE.

3367 MAX_ERRORS Max value of this enumeration.

Video playback error values

The Video Encoder interface of the AVE returns these video playback notifications in the NATIVE_ERROR metadata
object.

Metadata code Metadata name value for Description

value for NATIVE_ERROR_NAME key

NATIVE_ERROR_CODE

key

-1 END_OF_PERI OD End of period.

0 SUCCESS Operation successful.

1 ASYNC_CPERATI ON | N_PROGRESS | Asynchronous operation. The operation request has been
made. Success/failure information will be available later.

2 EOF Operation not possible due to end of file (EOF) condition.

3 DECODER_FAI LED The decoder failed at runtime.
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Metadata code
value for

NATIVE ERROR CODE
key

4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Metadata name value for Description
NATIVE_ERROR_NAME key

DEVI CE_OPEN_ERRCR Failed to open hardware decoder.

FI LE_NOT_FOUND Resource cannot be located.

GENERI C_ERROR Generic error.

| RRECOVERABLE_ERRCR An error condition that the Video Engine cannot recover from.

LOST_CONNECTI ON_ RECOVERABLE | Network error, trying to recover.

NO _FI XED_SI ZE The size of the resource cannot be determined.
NOT_| MPLEMENTED Feature not implemented.

OUT_OF _MEMORY Out of memory.

PARSE_ERROR Error while parsing the media file.

S| ZE_ UNKNOWN The resource has a size, but it is unknown.
UNDER_FLOW Underflow condition.

UNSUPPORTED_CONFI G Configuration is not supported.
UNSUPPORTED_OPERATI ON Operation is not supported.

WAl TING FOR INIT Not yet initialized.

| NVALI D_PARAMETER Invalid parameter.

| NVALI D_OPERATI ON Operation not permitted.

(P OLY ALLOMD | N PALED STATE | The operation is allowed only while paused.
CP_INVALI D WTH ALD O QLY A LE| Operation cannot be used on audio only files.
PREVI OB STEP SK | N PROGESS | Previous seek operation is still in progress.

SOURCE_NOT_SPECI FI ED Resource not specified.
RANGE_ERROR Specified value is out of range.
| NVALI D_SEEK_TI ME Invalid seek time.

FI LE_STRUCTURE | NVALI D The file specified does not conform to the expected syntax.
COVPONENT_CREATI ON_FAI LURE | An essential component could not be created.

DRM | NI T_ERROR Failed to create DRM context.

CONTAI NER_NOT_SUPPORTED | Container type is not supported.

SEEK_FAI LED Seek failed.

CODEC_NOT_SUPPORTED Unsupported codec.
NETWORK_UNAVAI LABLE Network is not available.
NETWORK_ERRCR Error getting data from the Network.
OVERFLOW Overflow.

VI DEQO PRCFI LE_NOT_SUPPCRTED | Unsupported video profile.
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Metadata code
value for

NATIVE ERROR CODE
key

36

37

38

39

40

41
42
43
44

45

46

47
48

49

50

51
52

53

54

Metadata name value for
NATIVE_ERROR_NAME key

PERI OD_NOT_LQADED

| NVALI D_REPLACE_DURATI ON

CALLED_FROM WRONG THREAD

FRAGVENT READ_ERROR

ABORTED

UNSUPPORTED HLS VERSI ON
CANNOT_FAI L_LOVER
HTTP_TI ME_OUT
NETOWRK_DOMN

NO_USABLE_BI TRATE_PROFI LE

BAD_MANI FEST_SI GNATURE

CANNOT_LOAD_PLAYLI ST

REPLACEMENT_FAI LED

SWTCH TO ASYMETR C PRCFI LE

LI VE_W NDOW MOVED_BACKWARD

CURRENT_PERI OD_EXPI RED
CONTENT_LENGTH_M SMATCH

PERI OD_HOLD

LI VE_HOLD
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Description

An operation was attempted on a HOLD period or a period
that has not yet been loaded.

The replace duration specified is invalid or extends past the
end of the stream.

API can't be called from the wrong thread. Mostly, for API
elements that should be called from Main thread only.

Fragment read error. No failover present. Engine will try to
read the next fragment.

The operation was aborted by an explicit Abort or Destroy
call.

Cannot play this version of HLS media.
Cannot fail over.
HTTP download has timed out.

The user's network connection is down. Playback could stop
any moment and will resume when the connection is
available.

No usable bit-rate profile found in the stream.

The manifest has a bad signature. It failed the manifest
signing test.

Cannot load a playlist.

Replacement specified in an Insert API could not succeed.
This means that the insertion succeeded but replacement
did not. Replacement could fail if the manifest to be replaced
has been removed from the timeline.

DRM is switching to an asymmetric profile. All the profiles
are expected to be aligned in duration. If not, this warning
will be thrown, and there may be jumps in the playback.

Live window is expected to move forward only. If not, this
warning will be thrown, and the window will not be read.
Because of that, there may be jumps (or stop / long pause)
in the playback.

Live window moved beyond the current period.

The content-length reported by the HTTP server did not
match the actual media size.

The media reader is unable to read further because it has
reached the time set by setHoldAt API.

The media reader is unable to load segments because it has
reached the end of the live window. Segment loading will
resume when the server ads new media to the live window.
This state is usually reached if:
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Metadata code
value for

NATIVE ERROR CODE
key

55

56
57

58

59

60

61
62

63

64

65
66
67
68
69
70
71
72

Metadata name value for
NATIVE_ERROR_NAME key

BAD_MEDI A _| NTERLEAVI NG

DRM_NOT_AVAI LABLE

PLAYBACK _NOT_AUTHORI ZED

BAD_MEDI A_SAVPLE_FOUND

RANGE_SPANS_READ HEAD

PCSTRALL. WTH LI VE NOT_ALLOMD

| NTERNAL _ERROR

SPS_PPS_FOUND QUTSI DE_AVCC

PARTI AL_ REPLACEMENT

RENDI TI ON_M3U8_ERRCR

NULL_OPERATI ON

SEGQVENT_SKI PPED_ON_FAI LURE
| NCOVPATI BLE_RENDER MODE
PROTOCOL_NOT_SUPPORTED
PARSE ERRCR | NOOWPATI BLE VBRI ON
N FEST A LE UNSXFECTELLY GHANGD
CANNOT_SPLI T_TI MELI NE
CANNOT_ERASE_TI MELI NE
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Description

» The bufferTime is too high (equal to or higher than the live
window duration).

« A combination of one or more of insert/erase API replaced
more media than it added.

» The next period is a live period with a pending media
replacement (due to InsertBy API call)

Indicates that the audio and video interleaving in the media
is not done properly. This is a packaging error. The warning
is dispatched when the difference exceeds two seconds.

HLS playback has not been enabled in the Flash Player. See
AuthorizedFeatures.enableHLSPlayback.

The decoder received a bad sample that cannot be decoded.
This is usually not a fatal error but indicates that there may
be glitches in the audio/video. Too many instances of this
error indicate a bad encoding or bad file.

After playback has started, the Insert/Replace range should
not contain the read head.

Post-roll insertions are not allowed on a live media. They
are, however, allowed after the server marks the media as
complete.

A very rare issue that should never have happened.

The stream does not follow the packaging recommendation
of always putting H264 SPS/PPS in an AVCC. Seek /
playback issues might be seen.

Replacement specified in an Insert APl was only partially
done. This happens when replaceDuration spans over the
timeline duration.

Rendition playlist had an error loading. This is only for AVE,
not for FlashPlayer.

Operation does not do anything.

Segment cannot be played and is skipped on failure.
Incompatible render mode.

The Web protocol used in the URL is not supported.
Error while parsing media file.

Manifest file was changed in an unexpected manner.
Cannot perform a split operation on a timeline.

Cannot perform an erase operation on a timeline.
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Metadata code
value for

NATIVE ERROR CODE
key

73
74
75
76
77
78
79
80
81
82
83

84
85

87
88
89

Crypto error values

Metadata name value for

NATIVE_ERROR_NAME key

DI D_NOT_GET_NEXT_FRAGVENT

NO_TI MELI NE
LI STENER_NOT_FOUND
AUDI O_START_ERRCR
NO_AUDI O SI NK

FI LE_OPEN_ERROR

FI LE WRl TE_ERROR

FI LE_READ ERROR

| D3PARSE_ERROR
SECURI TY_ERROR

TI MELI NE_TOO_SHORT

AUDI O_ONLY_STREAM START
AUDI O_ONLY_STREAM END

KEY_NOT_FOUND
| NVALI D_KEY
KEY_SERVER NOT_FOUND
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Description

Did not get the next fragment.

No timeline present in an internal data structure.

No listener found in an internal data structure.

Unable to start audio.

No audio sink present in an internal data structure.
Unable to open file.

Unable to write to a file.

Unable to read from a file.

There was an error parsing ID3 data.

Loading the content failed because of security restrictions.

The timeline duration is too short. If this is a live stream,
frequent buffering may happen.

The stream has been switched to an audio-only stream.

The stream has been switched from audio-only to a stream
with video.

Key cannot be found.
The key is invalid.

Key server does not return a key.

The crypto module of the AVE returns these notifications in the NATIVE_ERROR metadata object.

Metadata code value for
NATIVE_ERROR_CODE

300

301
302
303
304
305
306
307

key

CRYPTO_ALGORI THM_NOT_SUPPCORTED

CRYPTO ERROR _CORRUPTED DATA
CRYPTO ERROR BUFFER TOO SMALL
CRYPTO_ERROR_BAD_CERTI FI CATE
CRYPTO_ERROR DI GEST_UPDATE
CRYPTO_ERROR DI GEST_FI NI SH
CRYPTO ERROR_BAD PARAMETER
CRYPTO_ERROR_UNKNOWK

Metadata name value for NATIVE_ ERROR_NAME | Meaning

Algorithm being used is not
supported.

Data is corrupted.
Buffer too small.
Bad certificate.
Digest update.
Digest finish.

Bad parameter.

Unknown crypto error.
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Glossary

A

ABR

Adaptive bit rate.

Based on the bandwidth conditions and the quality of playback (frame rate), the video engine automatically switches
the quality level (bit rate) to provide the best playback experience.

ABR algorithm

The algorithm that determines which bit rate the client bandwidth can handle.

adaptive set

A set of renditions, typically from the same CDN. Within a set, renditions represent different bit rates.
ad break

One or more ads grouped to play in sequence. Even a single ad is enclosed in an ad break.

AVE

Adobe Video Engine.

C

CDN
Content delivery network.
cue point

An #EXT tag in an M3U8 manifest file that the PSDK uses for splicing ads into a live stream.

D

DRM

Digital rights management. Ensuring that content can be accessed or viewed only by users who have the appropriate
permissions.

DVR

Digital video recorder.
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F

full-event replay

A VOD asset that acts, in terms of ad insertion, as a live/DVR asset, so that your application must ensure that ads
are placed correctly.

fragment

One segment of one representation of the media presentation.

H

HDS

HTTP Dynamic Streaming

This technology is from Adobe. The format works in OSMF 1.6 and later. HTTP Dynamic Streaming reproduces
much of the functionality of RTMP delivery, providing the publisher a choice in delivery options. The primary benefit
that HTTP offers is its ability to cache content, which is important for enterprise customers who deploy internal
caching systems to optimize network usage.

HLS

HTTP Live Streaming

This Apple technology is a required format for delivery to Apple devices. It works in HTML5 browsers, AIR for iOS
player, and native iOS apps.

iframe

An HTML iframe. An inline frame places another HTML document in a frame. An inline frame can be the target frame
for links (URLSs) defined by other elements, and it can be selected by the user agent as the focus for printing, viewing
its source, and so on. The content of the element is used as alternative text to be displayed if the browser does not
support iframes.

I-frame

In video compression, an I-frame (also called a key frame) is an Intra-coded picture, in effect a fully specified picture,
like a conventional static image file. P-frames and B-frames hold only part of the image information, so they need
less space to store than an I-frame, and thus improve video compression rates.

K

key frame

See |-frame.
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linear video

Linear video is streamed video with advertisements already stitched into the stream. An example of linear video
could be a programmed television show.

live video

Video that is being streamed from a live event. Advertisements are typically overlaid on live video. An example of
live video could be a live sporting event.

M

main content

Represents the movie or streaming video.

MBR

Multiple bit rate. A video asset that has more than one bit-rate rendition available.

manifest

An M3U8 document/file that defines the protocol for transferring multimedia data streams, including specifying the
data format and the actions to be taken by the sender and the receiver. Also called a playlist.

multiplexed
Audio and video are contained in the same rendition rather than in separate renditions.
muxed

Multiplexed.

N

national ads

Ads that are placed in the main content, but not targeted.

P

PHDS

Protected HTTP Dynamic Streaming.

PHLS

Protected HTTP Live Streaming.
playlist

See manifest.
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Q

QoS

Quality of service.

R

rendition

One representation of the media presentation.

RTA

Real-time analytics.

S

SBR
Single bit rate.
segment

See fragment.

T

targeted ads

Ads that are served to a user based on received information about that user.

\%

VOD

Video on demand.

Video that you watch at your convenience. An example of VOD is a video that you can download on your device
from a video publishing service.

Copyright

© 2014 Adobe Systems Incorporated. All rights reserved.
Adobe Primetime PSDK 1.3 BETA for Android Programmer's Guide

Adobe and the Adobe logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the
United States and/or other countries.

All other trademarks are the property of their respective owners.
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