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GENERATION OF UNIQUE PRESENTATION
OF MEDIA CONTENT

BACKGROUND

When a content delivery network delivers a video to a
client device, the client device may request segments of the
video for delivery. The segments may be portions of the
video (e.g., five second portions of the video). In the video
delivery process, a content delivery network may provide a
media playlist to a client device that includes links to the
segments of the video. The client device may use each link
to request a respective segment of the video. The request
may retrieve a segment from the content delivery network
for delivery to the client device.

In some scenarios, the content delivery network may
provide a unique media playlist for a unique presentation of
a video to a client. A fixed number of patterns can be used
to generate unique presentations of the video. For example,
the content delivery network may use two versions of the
video, such as an A version and a B version. Typically, the
entire video is copied from the A version to create the B
version. The content delivery network may deliver different
fixed patterns of segments from the two versions to create
different unique presentations. The above method may not
optimally use computing resources.

BRIEF DESCRIPTION OF THE DRAWINGS

The included drawings are for illustrative purposes and
serve only to provide examples of possible structures and
operations for the disclosed inventive systems, apparatus,
methods and computer program products. These drawings in
no way limit any changes in form and detail that may be
made by one skilled in the art without departing from the
spirit and scope of the disclosed implementations.

FIG. 1 depicts a simplified system for delivering a unique
presentation of media content according to some embodi-
ments.

FIG. 2 depicts a simplified flowchart of a method for
creating versions of media content according to some
embodiments.

FIG. 3 depicts an example of an A version and a B version
of the media content according to some embodiments.

FIG. 4 depicts an example of the playback process accord-
ing to some embodiments.

FIG. 5 depicts a simplified flowchart of determining when
a unique presentation is desired according to some embodi-
ments.

FIG. 6 depicts a simplified flowchart of a playback
process that is performed at a content delivery network
according to some embodiments.

FIG. 7 shows an example of different media playlists
according to some embodiments.

FIG. 8 depicts a simplified flowchart of a method for
dynamically determining entropy slots for media content
according to some embodiments.

FIG. 9 depicts a video streaming system in communica-
tion with multiple client devices via one or more commu-
nication networks according to one embodiment.

FIG. 10 depicts a diagrammatic view of an apparatus for
viewing video content and advertisements.

DETAILED DESCRIPTION

Described herein are techniques for a content delivery
system. In the following description, for purposes of expla-
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nation, numerous examples and specific details are set forth
to provide a thorough understanding of some embodiments.
Some embodiments as defined by the claims may include
some or all the features in these examples alone or in
combination with other features described below, and may
further include modifications and equivalents of the features
and concepts described herein.

In some embodiments, a content provider may operate a
video delivery system that causes delivery of a presentation
of media content that is attributable to a request (for
example, a request with specific characteristics such as
originating from a particular source or region, a request
associated with an individual requester, or an individual
request). The presentation may be segments of content that
form a unique presentation of the media content while
preserving the same underlying content viewing experience
for the user. The unique presentation may be based on a
predictable mechanism that generates information (e.g., an
identifier, binary string, etc.) that is used to reference and
distinguish the unique presentation. The uniqueness of the
media presentation may be that different presentations
include different sequences of multiple versions of the media
content. However, it may be possible that the predictable
process generates the same version sequence of segments.
The media content may be different information, such as
video, audio, or other type of content that can be played on
a media player or otherwise rendered via a computing
device. To generate the unique presentations, the video
delivery system may generate multiple versions, such as
copies, of media content. The versions may be referred to as
an A version and a B version, but more than two versions
may be generated.

As discussed in the Background, in prior methods, a full
version of the media content is copied to create the A version
and the B version, which may not allocate computing
resources efficiently. In some embodiments, a video delivery
system may optimize the generation of unique presentations
of media content. For example, the video delivery system
may pre-calculate the number of potential unique presenta-
tions that may be required. Then, the video delivery system
may allocate entropy slots in the media content that may
introduce entropy in the presentations. For example, the
number of unique presentations that can be supported may
be 2 entropy slots. That is, ten entropy slots support 2'°=1,
024 unique presentations, twenty entropy slots support
2%°=1,048,576 unique presentations, 30 entropy slots sup-
port 2°°=1,0173,741,824 unique presentations, and so on.
Slots may correspond to where segments of the media
content can be delivered. Entropy in a slot is where one of
multiple versions of the media content may be delivered in
that slot. For example, if the media content includes an A
version and a B version, the versions that are delivered in the
entropy slots may be varied to create a unique presentation
of the media content. Slots that are not designated to include
entropy may not vary the version, such as the slot only plays
a segment from one of the versions. Reducing the number of
slots that are used to create entropy in unique presentations
of media content may reduce the number of segments that
need to be varied during playback of the media content. This
may reduce the amount of computing resources that are
used, such as reduce the computing resources that are used
to encode the B version of media content if the A version is
the primary/default version and reduce the storage to store
the segments of the B version of media content. If 24 entropy
slots are used, then an encoder may encode only 24 seg-
ments of the B version of the media content, rather than
encode the entire B version, and not encode the other
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segments found in the A version in the B version. Also, only
24 segments may have to be stored for the B version. Also,
the video delivery system may use a predictable mechanism
(e.g., a hash algorithm) to determine which versions to
deliver in the entropy slots. The determination may be same
for each input, such as a given user account and content
identifier.

Other optimizations may also be used. For example, the
video delivery system may allocate the entropy slots in
optimized areas of the media content, such as at the end of
the media content. Placing the entropy slots at the end of the
media content may allow for reduced video start-up time
because the segments of the A version may be more likely
to be in cache at a server in the content delivery network. For
example, if the A version is delivered for the segments in the
beginning of all presentations (e.g., unique and non-unique
presentations), it is more likely that a segment has been
delivered from the A version and will be found in cache at
the server. That is, when a segment is delivered to a client,
a server may retrieve the segment from the origin storage
and then store the segment in cache for future delivery. Also,
placing the entropy slots at the end of the media content may
ensure that user accounts that join the playback of the media
content mid-stream may also receive a unique presentation.
If the entropy slots were included in the beginning of the
media content, a user account that joined after those entropy
slots have already been played would not receive a unique
presentation. For example, if the last 50 slots always receive
the A version, then playback starting anywhere in the last 50
slots would not result in receiving a unique presentation.
Although placing entropy slots at the end is discussed, the
entropy slots may be dispersed in any slots of the media
content and the entropy slots may be in a contiguous portion
of'the media content or may be separated. The positioning of
the slots may also be determined based on a characteristic of
the content, such as positioned within the content based on
an analysis of the content. Also, the video delivery system
may dynamically determine the number of entropy slots
based on characteristics of the media content. For example,
metrics that may predict a number of required unique
presentations for the media content may be used to deter-
mine the number of entropy slots that are required, such as
only 10 entropy slots may be allocated if the number of
unique presentations is lower for one instance of media
content and 40 slots are allocated for a second instance of
media content that is more popular and may require move
unique presentations.

System Overview

FIG. 1 depicts a simplified system 100 for delivering a
unique presentation of media content according to some
embodiments. The media content may include different
types of media content, such as video, audio, or other types
of content information. Video may be used for discussion
purposes, but other types of content may be appreciated.

System 100 includes a content delivery network (CDN)
102, a client 104, and a video delivery system 106. A content
provider may operate a video delivery system 106 to provide
a content delivery service that allows entities to request and
receive media content. The content provider may use video
delivery system 106 to coordinate the distribution of media
content to clients 104. The media content may be different
types of content, such as on-demand videos from a library of
media content and live videos. In some embodiments, live
media content may be based on a linear schedule where the
media content is available based on the linear schedule.
Media content may be received in other ways, such as media
content that may be offered on-demand. On-demand media
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content may be content that can be requested at any time and
not limited to viewing on a linear schedule. The media
content may be programs, such as movies, shows, adver-
tisements, etc. However, as discussed above, media content
may be different types of content.

In some embodiments, the content provider provides
media content that can be delivered using a protocol, such as
HTTP Live Streaming (HLS). Although HLS is discussed,
other protocols may be used, such as Dynamic Adaptive
Streaming over HT'TP (DASH) or another delivery method.
A protocol may define information that is sent between a
server and a client to have media content delivered. In the
following description, terms, such as playlists, may be used;
however, other terms may be used that may perform similar
functions or send similar information. For example, DASH
may use manifests to send links to segments of media
content. As will be described in more detail below, the
process may use a multi-variant playlist that references the
variants for the media content. The variants may be different
variations of the video, such as different bitrates or resolu-
tions. Once a variant is selected, content delivery network
102 uses a media playlist that lists links to segments that a
client 104 can request for playback. Accordingly, the multi-
variant playlist may list the variants while the media playlist
lists the segments that are available for the media content.
Although the use of a multi-variant playlist and a media
playlist is described, other methods of delivering the media
content may be appreciated.

Content delivery network 102 may deliver the media
content for the video delivery service. Content delivery
network 102 may include one or more computing devices,
such as servers, that deliver media content to client 104. A
content provider may operate its own content delivery
network, in addition to contracting with multiple third-party
content delivery networks to assist in the delivery of its
media content to clients 104. Although an instance of
content delivery network 102 is shown and an instance of
client 104 is shown, one or more instances of content
delivery network 102 may be delivering media content to
one or more instances of clients 104. Also, content delivery
network 102 may include multiple computing devices, such
as an origin server or servers that may store media content,
and edge nodes, which may be geographically distributed.
The edge nodes may receive segments of media content
from the origin server and deliver the segments to different
clients 104. Any server associated with content delivery
network 102 may perform the functions described herein.
Also, although video delivery system 106 and content deliv-
ery network 102 may be described, functions performed by
either may be distributed between the two entities, or
performed by other entities.

Content delivery network 102 may include a video seg-
ment delivery system 108 that delivers segments of media
content to client 104. A segment of media content may be a
portion of media content, such as around five seconds of
video, and the media content may include multiple seg-
ments.

Client 104 may include different computing devices, such
as smartphones, living room devices, televisions, set top
boxes, tablet devices, etc. Client 104 includes a media player
112 that can play a video. In some embodiments, media
player 112 receives segments of media content and can play
these segments. A segment request engine 114 may send
segment requests to content delivery network 102, and then
receive the requested segments for playback in media player
112.
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Video delivery system 106 may include storage 120 that
stores identities, which may be used to define who sends a
request for media content. The identities may include user
account identifiers, client identifiers, or other identifiers.
Video delivery system 106 may assign identities that iden-
tify a user account, such as user account identifiers that are
associated with user accounts that use the video delivery
service. The user accounts may be associated with users and
the user account identifiers are used to access the video
delivery service using client 104. The user account identifier
may uniquely identify the user account among user accounts
being used by video delivery system 106. Client 104 may
receive a user account identifier when a user account uses
the video delivery service. For example, when the user
account logs into the service, the application is sent the user
account identifier or has stored the user account identifier for
the user account. Also, the identities may be associated with
clients 104 that use the video delivery service, such as each
client 104 may be assigned a unique client identifier (e.g., a
network address, IP address, MAC address, etc.). Although
user account identifiers and client identifiers are discussed,
other types of identity information may be appreciated, such
as media players may be assigned identities. Content iden-
tifiers may identify media content that can be sent to clients
104.

As will be discussed in more detail below, video delivery
system 106 may use identity information, such as the user
account identifier and a content identifier, to identify a
sequence of segment versions that are sent for media content
to client 104. Although the user account identifier and the
content identifier are used, other information may be used,
such as a combination of the user account identifier, client
identifier, and content identifier.

In some examples of a general playback process, video
delivery system 106 may provide a link to a first playlist to
client 104. Client 104 may use the link to request the first
playlist from content delivery network 102, and then client
104 receives the first playlist from content delivery network
102. The first playlist may be a multivariant playlist, that
lists variants that are available for the media content. For
example, a variant may include different characteristics,
such as the variants may be encoded using different band-
widths, resolutions, encoders, etc. In some examples, the
variants include multiple bitrates, such as 1000 Megabytes
per second (Mbps), 1500 Mbps, etc. Client 104 may select
a variant based on different conditions. For example, client
104 may request one of the variants based on the conditions
being experienced during playback, such as available band-
width. That is, client 104 may request a variant that was
encoded at a lower bitrate if the available bandwidth is lower
and a variant encoded at a higher bitrate if the available
bandwidth being experienced during playback is higher.

Once client 104 selects a variant, client 104 requests a
media playlist for the variant and receives the media playlist
from content delivery network 102. The media playlist
includes information that can be used to have segments
delivered to client 104 to playback the media content on
media player 112. The information may be links (e.g.,
Uniform Resource Locators) that identify the segments. In
some embodiments, portions of the media playlist may be
sent over time as the content is delivered and played back.
For example, a first media playlist is sent with links to
segments 1-3. Then, a second media playlist is sent with
links to segments 4-6, etc.

To provide unique presentations, content delivery net-
work 102 may store the different versions of the media
content in origin storage 118. Content delivery network 102
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may retrieve the segments from origin storage 118 when
needed. The media content may include segments, such as
1000 segments that are around five seconds each. In some
embodiments, an A version and a B version may be used.
The A version may store the 1000 segments of the media
content. Then, at least a portion of the segments of the media
content may be selected as entropy slots in which corre-
sponding segments could include a B version. Then, those
segments are stored as another version, such as a B version.
Multiple versions may each include the same (or similar)
content of the video. The same content may be the same
original content. Some variations may be introduced in
different versions, such as different watermarks may be
included in different versions. In some embodiments, video
delivery system 106 may select which segments should be
included in the B version. For example, 24 segments or
another number of segments of the media content may be
stored as the B version. That is, not all segments of the media
content in the A version may be stored in the B version. Also,
video delivery system 106 may select the position of the B
segments from within the media content, such as the last 24
segments of the media content are selected, segments in the
middle of the media content, random segments, etc. Also, in
other embodiments, all segments may be replicated from the
A version to the B version, but only a portion of the
segments of the B version may be used to create unique
presentations. When encoding different variants for media
content, such as one for 1000 Mbps and one for 1500 Mbps,
the segments for the B version of different variants may be
encoded for each variant. However, in other embodiments,
the segments encoded for one variant may be used for other
variants. For example, the encoded segments for the B
version for the 1000 Mbps may be used for other variants,
such as the 1500 Mbps, or all other variants. Also, consid-
ering some variants have a large difference in bitrate, seg-
ments may be encoded for the B version at a portion of the
bitrates and used for a group of variants. For example,
variants less than 2000 Mbps use segments for the B version
that are encoded at 1000 Mbps, and variants that are greater
than 2000 Mbps use segments for the B version that are
encoded at 3000 Mbps.

As will be discussed below, the 24 corresponding A
version segments and B version segments may be varied in
a media playlist that is sent to client 104 to create a unique
presentation of media content. For example, if 24 entropy
slots are being used, the segments that are delivered for the
24 slots to create a unique presentation may include a
different sequence of versions. In some embodiments, the
unique presentations may include the different sequence of
A version and B version segments of “AAAAABAA-
BAAAAABAAAAAABAB” and “AAAAABAA-
BAAAAABAAAAAAABB”, respectively, within the
unique presentations of the media content. In the last four
segments, the difference between the first unique presenta-
tion and the second unique presentation is “ABAB” and
“AABB” at the ends of the presentations. For example, in
this situation, the full stream for the content may be in the
format: “AAA ... AAAAAA .. . AAAAABAABAAAAA-
BAAAAAABAB” and “AAA ... AAAAAA ... AAAAA-
BAABAAAAABAAAAAAABB” with the bold portion of
the streams indicating the portion containing the unique
segment sequence. In some embodiments, the unique seg-
ment sequence may be provided at either the beginning or
the end of the content stream, or in between.

Playlist manager 116 may generate a unique playlist for a
unique presentation of media content. As will be discussed
in more detail below, playlist manager 116 may determine
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the sequence of segments from the A version and the B
version based on input that may be unique to the request for
the media content. For example, the input may be a user
account identifier and a content identifier for the media
content that has been requested. However, other inputs may
be used, such as a client identifier for client 104. The content
identifier and the user account identifier may be translated
into a unique request identifier (ID), such as using a pre-
dictable algorithm (e.g., a hash algorithm) that outputs the
same output for the same input. The unique request ID may
be associated with a unique sequence of versions for the
entropy slots. For example, a hash of the content identifier
and the user account identifier may yield a hash code, which
may be a series of values, such as “0” and “1” values. For
example, the unique request ID may be “0101 . .. 01”. Each
value may correspond to a segment in the media content and
represent which version is associated with the segment. For
example, the first value of “0” may indicate segment 100 is
associated with version A, the second value of “1” indicates
segment 101 is associated with version B, etc. The values
may equal the number of entropy slots that contain the
unique sequence of segments. Padding or truncating of the
hash may be performed to make the unique request ID equal
to the number of entropy slots in the media playlist that
could be from either the A version or the B version. Also, the
unique request ID may be generated in other formats that
could specify which version a segment should be assigned.
Slots other than the entropy slots may be assigned a fixed
version, such as the A version. While the unique request ID
may be associated with the entropy slots, a larger ID for the
media content may be used. However, the slots outside of
the entropy slots would be fixed to the same version for
multiple unique presentations, such as slots 1-130 always
receive a segment from version A.

Playlist manager 116 may generate a sequence of seg-
ments from the A version and the B version based on the
unique request ID. For instance, a 0 value may correspond
to the A version, and a 1 value may correspond to a B
version. Accordingly, when one of the segments that should
be uniquely presented to client 104 is encountered, a cor-
responding value in the unique identifier is used to deter-
mine which segment should be provided to client 104. For
example, if a portion of the unique identifier is “0101”, then
the portion of the entropy slots have the first segment from
the A version, the second segment from the B version, the
third segment from the A version, and the fourth segment
from the B version. Although the above method of gener-
ating the unique request 1D is discussed, other methods may
be used, such as using pre-generated unique request IDs that
are assigned per request.

After generating the values of the variables, playlist
manager 116 may send the values to the client device using
one or more of a number of different methods described
herein. For example, video delivery system 106 may receive
a request for media content. Then, playlist manager 116 may
determine whether a unique presentation is desired. If the
unique presentation is desired, playlist manager 116 may
send the sequence of which versions to use for which
segments to client 104 or content delivery network 102. For
example, the unique request ID may represent the sequence
and can be communicated to client 104 or content delivery
network 102.

In some embodiments, playlist manager 116 may send the
unique request ID in a link for a multivariant playlist to
client 104. Client 104 uses the link to request the multi-
variant playlist from content delivery network 102. Content
delivery network 102 may use the unique request ID to
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determine the sequence of segments for the unique presen-
tation. Further details may be described in U.S. application
Ser. No. 17/938,290, entitled “UNIQUE PLAYLIST CRE-
ATION USING VARIABLE SUBSTITUTION IN VIDEO
DELIVERY™, the content of which is incorporated by ref-
erence in its entirety. Although the above process is
described, other processes may be used. For example, client
104 or content delivery network 102 may generate the
unique request ID. Also, content delivery network 102 may
send the unique request ID to client 104 instead of playlist
manager 116 sending the unique request ID to client 104.

If a unique presentation is not desired, then content
delivery network 102 may send a non-unique sequence of
segments, such as only segments from one version of the
media content (e.g., the A version). However, the non-
unique sequence may include a fixed sequence of segments
from the A version and the B version. Video delivery system
106 does not need to communicate a unique request 1D to
client 104 or content delivery network 102 in this case.

As discussed above, the generation of unique presenta-
tions of media content may be optimized in different ways.
For example, video delivery system 106 may determine an
upper bound for segments in the B version. The upper bound
may limit the number of segments that is used to create a
unique presentation, such as to around 24 segments. Also,
video delivery system 106 may place the slots that are used
to create the entropy in the unique presentations in optimal
positions. For example, video delivery system 106 may
place the slots later in a presentation. Also, video delivery
system 106 may dynamically determine the number of
segments that are used to create unique presentations. Other
advantages may also be appreciated.

The following will now describe the delivery of the
unique presentation of media content in more detail starting
with the version creation process and then the playback
process.

Version Creation

FIG. 2 depicts a simplified flowchart 200 of a method for
creating versions of media content according to some
embodiments. At 202, video delivery system 106 receives
media content. The media content may be received using
different ways. For example, a signal may be received that
includes the media content. The signal may be based on a
presentation of the media content, such as live media content
may be presented, and the signal is received from the
broadcast of the live media content.

At 204, video delivery system 106 receives characteristics
for media content that are used to determine entropy slots.
The entropy slots may not be included in all the segments of
the A version. For example, only a portion of segments in the
media content may be designated as entropy slots. In some
embodiments, video delivery system 106 determines a
boundary, such as an upper bound, in the number of B
segments that may be required. The upper bound may be
based on how many combinations of unique presentations
may be needed for the media content. That is, the number of
entropy slots may be determined such that all requests in
which unique presentations are desired may be met. For
example, if it is determined that 15,000,000 unique combi-
nations may be needed, then video delivery system 106 may
use 24 entropy slots, which may allow for 16,777,216
unique combinations. The upper bound may be determined
based on different information. For example, a prediction
that media content may be more popular may cause a higher
upper bound to be assigned and media content that may be
less popular may be assigned a lower upper bound. The use
of the upper bound may reduce the amount of encoding
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resources that are used and reduce the storage used to store
these segments because less segments for the B version may
be encoded and stored. Also, as will be discussed in more
detail below in FIG. 8, the entropy slots may be dynamically
assigned for different media content to reduce the number of
slots that are used. For example, using metrics associated
with an instance of media content, video delivery system
106 may vary the number of entropy slots, such as reduce the
number of entropy slots if it is predicted that less unique
presentations may be needed.

Another optimization may be the entropy slot placement.
The placement of entropy slots in the media content may be
performed in conjunction with determining the number of
entropy slots. For example, the number of entropy slots may
be determined above based on a characteristic of the media
content. Also, in other embodiments, the placement may not
require the determination of the number of entropy slots
based on a characteristic of the media content. Rather, the
number of entropy slots may be predetermined, a standard-
ized number, or a number that is associated with a largest
number of unique presentations that may be required. For
the positioning, as discussed above, the use of the A version
of segments at the beginning of the media content may
improve the streaming experience, such as the probability of
finding a segment from the A version in cache. Also,
positioning the entropy slots at the end of the media content
may ensure that there is some entropy to create a unique
presentation even when the playback of media content starts
at a later time, such as in the middle of the media content.
Also, the optimizations may omit creating some segments of
the B version that are not required. For example, the coding
of segments of the B version that would not be associated
with an entropy slot may not be required.

At 206, video delivery system 106 encodes the media
content into multiple variants for an A version of the media
content. A variant may be a version with different encoding
characteristics. For example, variants may be encoded using
different bitrates, resolutions, encoder types, etc. In some
examples, the variants are associated with different bitrates,
such as 1000 megabytes per second (Mbps), 1500 Mbps, etc.
The encoder may encode the media content into each
variant.

At 208, video delivery system 106 creates segments for
the B version of media content. Different methods for
creating the B version may be appreciated. As will be
discussed in more detail below, the segments that are
encoded for the B version may not include all the segments
for the A version. For example, the encoder may receive a
specification of which segments should be encoded for the
B version, such as the last 24 segments of the media content.
Then, the encoder may encode the media content into the B
version for the last 24 segments. Also, a copy of the A
segments may be created instead of encoding the segments
for the B version. The B version of the segments may
include the same or similar content as corresponding seg-
ments in the A version. In some examples, additional content
may be added to the B version, such as a digital watermark
or other information, such as a marker, symbol, etc. The
B-version of the segments may be created in such a way that
it is transparent to a viewer of the requested content whether
an A segment or a B segment is being played out by the
media player 112. Also, the B version may be named
differently. For example, the file name or directory path may
be different for the B version segments. An example of the
stored segments for the A version and the B version will be
described in FIG. 3.
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At 210, video delivery system 106 outputs the A version
of the media content and the B version of the media content.
Then, at 212, video delivery system 106 may store the A
version of media content and the B version of media content
in origin storage 118. As discussed above, the B version of
the media content may not include all the segments from the
A version, which may save storage space on origin storage
118.

FIG. 3 depicts an example of an A version 302-1 and a B
version 302-2 according to some embodiments. At 303 and
306, other A segments are stored in A version 302-1. The
other A segments are not in entropy slots in that these
segments are always sent when the media content is
requested. Entropy slots 304 are where a set of segments
may be selected from the A version or the B version to
generate a unique presentation for the media content. As
shown, four entropy slots 304 are provided, but there may be
other amounts of entropy slots, such as 24 entropy slots.
Further, the entropy slots may be contiguous as shown or
may be distributed throughout the content.

To create B version segments, video delivery system 106
may create a copy of the segments in the A version that
correspond to entropy slots 304. Then, video delivery sys-
tem 106 may change information for the segment, such as
the file name, path name, or link for the segment, to be
different than information for the A version. In this example,
an extension of “-B” is added to the end of the file name, but
other methods may be used to distinguish the segments in
the B version from the A version, such as adding an “-A” to
the segments in A version 302-1 that are found in entropy
slots 304. For example, an A version of a segment is stored
at the path name of 00/00/100-A.mp4, and the B version of
the segment may be stored at the path name of “00/00/100-
B.mp4”. Similarly, the file name of other segments is
changed from “-A” to include the extension of “-B” at the
end of the file name. Other methods may also be used to
create segments for the B version, such as having unique
directory paths for the A version and the B version.

The B version of the media content does not include
segments corresponding to the other segments that are found
in the A version at 303 and 306. That is, the only segments
included in the B version are corresponding B version
segments for entropy slots 304. This reduces the amount of
storage that is used for the B version compared to storing B
version segments corresponding to all of the A segments in
the B version. However, all the segments of the A version of
the media content could be copied to the B version, but only
a portion of the segments for the B version may be used for
entropy slots 304.

After encoding the A version of media content and the B
version of media content, playback may be performed. The
following will describe a playback process that may deliver
unique presentations of the media content and also non-
unique presentations of the media content.

Playback

FIG. 4 depicts an example of the playback process accord-
ing to some embodiments. For a request, a unique presen-
tation or a non-unique presentation may be provided.
Accordingly, when a request is received, video delivery
system 106 may determine when it is desired to provide a
unique presentation of media content. There may be multiple
different scenarios in which it may be useful to respond to
a request for media content by client 104 with a copy of the
content that is unique to the client or to the request. In some
content request scenarios, a unique presentation of the media
content may not be required. That is, in some of the
scenarios, a unique presentation of the media content may be
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provided, and in other scenarios, a non-unique copy may be
provided. For example, in scenarios where copy protection/
anti-piracy/confidential disclosure is a concern, providing a
unique copy is useful to track any subsequent unauthorized
distribution and trace it back to the original requester (e.g.,
a user account or client 104). In this scenario, the unique
copy functions as a “digital watermark™ for purposes of
identifying duplicates of the unique version. In addition to
the unique version of the requested content itself serving as
a digital watermark, further digital watermark data may be
embedded on segments that are sent to client 104 to create
a further way to uniquely identify the media content that is
received by client 104. In other scenarios, it may be useful
to provide a unique version of the requested content in
response to a request by client 104 to stream a piece of
content that a user previously designated to be saved or
recorded from a broadcast of the underlying content on a
linear network or similar broadcast. A linear network is a
broadcast network such as an over-the-air, cable, or satellite
broadcast of scheduled programming. In addition to the
foregoing scenarios, the method may be used for any other
scenario in which a unique copy is desirable to be provided
in response to a client request for content.

In the example shown in FIG. 4, client 104-1 may require
a non-unique presentation and client 104-2 may require a
unique presentation. Content delivery network 102 may
deliver the media content differently to client 104-1 and
client 104-2. In some embodiments, content delivery net-
work 102 may receive a request for media content from
client 104-1. In this case, client 104-1 receives a non-unique
presentation. Content delivery network 102 may determine
whether the non-unique presentation should be provided
using one of different methods. For example, video delivery
system 106 may have determined that a non-unique presen-
tation should be provided for this request. Then, when the
non-unique presentation is desired, video delivery system
106 may not include a unique request ID in the request,
which indicates to content delivery network 102 that a
non-unique presentation should be used. However, other
methods may be used to indicated to content delivery
network 102 that a unique presentation is required or not.
For example, upon receiving a request, content delivery
network 102 may communicate with video delivery system
106 to determine whether a unique presentation of media
content is desired. Also, content delivery network 102 may
independently determine that a non-unique presentation is
desired without communicating with video delivery system
106.

In some embodiments, the request that is received from
client 104-1 may be a request for a multi-variant playlist.
Content delivery network 102 may send the multi-variant
playlist, and client 104-1 may select a variant and request a
media playlist for the variant. In some embodiments, when
a non-unique presentation is required, content delivery net-
work 102 uses a non-unique media playlist that is provided
to multiple clients 104. The non-unique playlist includes
information to request segments in a non-unique sequence,
such as all segments from the A version of media content. In
this case, client 104-1 may send requests for the segments of
media content from the A version (and only the A version).
Then, content delivery network 102 provides the segments
from the A version to client 104-1 in response to the
requests.

Content delivery network 102 may maintain a cache 402,
which may be storage that is used to store segments that
have been delivered to clients 104. When delivering seg-
ments from the A version, content delivery network 102 may
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retrieve segments from origin storage 118. Then, content
delivery network 102 may store the segments from the A
version when they are delivered to client 104-1. When the
same segments are requested by another client 104, content
delivery network 102 may use the segments stored in cache
402 instead of retrieving the segments from origin storage
118. Using cache 402 may save computing resources that are
needed to communicate with origin storage 118 to retrieve
segments.

In another example, client 104-2 may send a request for
the same media content. In this case, video delivery system
106 determines that client 104-2 requires a unique presen-
tation. Then, playlist generator 110 generates a media play-
list that includes a unique presentation of segments. The
sequence of segments for the unique presentation may be
generated in different ways. In some embodiments, the
pattern may be generated in real-time when a request is
received. However, the pattern may also be pre-generated.
As will be discussed in more detail below, playlist manager
116 may determine the sequence of segments from the A
version and the B version based on input that may be unique
to the request for the media content, such as using the unique
request ID. Then, the unique request ID may be included in
a link to the multi-variant playlist, and video delivery system
106 provides the link to client 104-2. Client 104-2 then uses
the link to request the multi-variant playlist from content
delivery network 102. Because the link includes the unique
request ID, content delivery network 102 determines that a
unique presentation is desired and can use the unique request
ID to determine the unique sequence of segments from the
versions. Once the determination of which segments should
be used is made, playlist generator 110 generates a media
playlist that includes information for segments from the A
version of media content or the B version of media content.
In some embodiments, segments from the A version of
media content are used for segments that are not included in
the defined entropy slots of the media content. However,
when the entropy slots are encountered for the media
content, playlist generator 110 may select one of the A
version of media content or the B version of media content
to include in the media playlist based on the unique request
1D.

After generating the media playlist, client 104-2 may
request the unique media playlist from content delivery
network 102. The process proceeds where client 104-2 uses
the information in the media playlist to request segments of
the media content. The operation of client 104-1 and client
104-2 to request segments may be similar in that client 104-1
and client 104-2 use the information in the media playlist to
request the segment. That is, the functionality of requesting
segments for client 104-2 does not change when requesting
a non-unique presentation or unique presentation. The links
in the media playlist may change, but client 104-2 uses the
same logic to request the segments using the links. Once
requesting the segments, content delivery network 102 may
send the requested segments to client 104-2. That is, when
a segment from the A version is requested, content delivery
network 102 may deliver the segment from the A version.
Then, when a segment from the B version of media content
is requested, content delivery network 102 sends the seg-
ment from the B version. In some embodiments, variable
substitution may be used where variables are included in
links that are sent in the media playlist to multiple clients
104. Then, the values for the variables may be sent to clients
104. Different clients 104 may receive different values for
the variables to form unique presentations. Each client 104
may insert the values that correspond to variables in the links
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to form the request for the segment. Further details may be
described in U.S. application Ser. No. 17/938,290, entitled
“UNIQUE PLAYLIST CREATION USING VARIABLE
SUBSTITUTION IN VIDEO DELIVERY”, the content of
which is incorporated by reference in its entirety.

As discussed above, when a request is received, content
delivery network 102 may first look in cache 402 to deter-
mine if the requested segment is stored in cache 402. If not,
content delivery network 102 may retrieve the segment from
origin storage 118. It may be more likely that the A version
of segments may have been delivered previously, such as in
a non-unique playlist, which may result in the segments
from the A version being stored in cache 402. Then, when a
segment from the B version is first requested at content
delivery network 102 (e.g., at a server), content delivery
network 102 may retrieve the segment from the B version
from origin storage 118 and store that segment in cache 402.
Later, if another client 104 is assigned the same segment
from the B version, then the server may use the segment
from the B version that is stored in cache 402.

One optimization that results from designating the last 24
slots of media content as being entropy slots is that it may
be more likely that a segment is found in cache 402 when
playing back the media content. For example, if the number
of'initial segments is specified to be from the A version, then
it is more likely that the first X segments of the A version
may be stored in cache 402. This provides an improved
cache-hit ratio, reduces the communication with origin stor-
age 118, and also may reduce other metrics, such as video
start failure (VSF), video start time (VST), and connection-
induced rebuffering ratio (CIRR). The video start failure
may be when the start of a video fails; the video start time
may be time that the video takes to start; and the connection-
induced rebuffering ratio is how many re-buffers result. By
having the segments stored in cache 402, these metrics may
be reduced because the amount of time to retrieve the
segment is reduced when retrieving the segment from cache
402 compared to retrieving the segment from origin storage
118.

As discussed above, not all presentations of the media
content may be unique. FIG. 5 depicts a simplified flowchart
500 of determining when a unique presentation is desired
according to some embodiments. At 502, video delivery
system 106 receives a request for playback of media content.
This may be an initial request for playback of media content.
At 504, video delivery system 106 determines if a unique
presentation is desired. Video delivery system 106 may
analyze different scenarios from which the request may be
received. As discussed above, some scenarios may require a
unique presentation and some scenarios may not. For
example, video delivery system 106 may determine whether
the request is for a playback of recorded media content in a
DVR.

If a unique presentation is not desired, at 506, video
delivery system 106 provides a link to a multi-variant
playlist to client 104 without creating a unique request 1D.
This link to a multi-variant playlist may be used for non-
unique presentations.

If a unique presentation is desired, at 508, video delivery
system 106 determines a unique request ID. For example,
the unique request D may be
“010000010011000101001110”, where each “0” value rep-
resents the A version and each “1” value represents the B
version. Each value may also correspond to an entropy slot.
At 510, video delivery system 106 provides the link to the
multi-variant playlist to client 104 where the multi-variant
playlist includes the unique content ID.
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Playback Process

FIG. 6 depicts a simplified flowchart 600 of a playback
process that is performed at content delivery network 102
according to some embodiments. At 602, content delivery
network 102 receives a request for playback of media
content. In some embodiments, this process assumes that
client 104 has selected a variant from available variants and
is requesting the playback of that variant.

At 604, content delivery network 102 determines if a
unique presentation is desired. As discussed above, content
delivery network 102 may determine whether a unique
presentation is desired in different ways. If a unique pre-
sentation is not desired, at 606, content delivery network 102
sends a non-unique media playlist, such as a media playlist
for segments from the A version. Although not described,
content delivery network 102 may send multiple media
playlists that include portions of the segments of the media
content. As playback continues, content delivery network
102 sends updates that include new segments to request.
After sending the media playlist, at 608, content delivery
network 102 receives a request for a segment. Different
methods may be used to request a segment using the link,
such as using an HTTP GET request that uses information
from the link to identify the segment that is being requested.
Then, at 610, content delivery network 102 sends a segment
using the A version. This process continues from 606 to 610
where the presentation of media content continues using
segments of the A version.

If a unique presentation is desired, at 612, content deliv-
ery network 102 determines a unique request ID. As dis-
cussed above, the unique request ID may have been deter-
mined in different ways. Then, at 614, content delivery
network 102 determines a version for the segments in the
media playlist. For example, the values of the unique request
ID may correspond to either the A version or the B version,
such as a value of “0” in the unique request ID may
correspond to an A version and a value of “1” in the unique
request D may correspond to the B version. For example, the
unique request ID of “010000010011000101001110” results
in the sequence of versions of “ABAA” for the first four
segments corresponding to entropy slots, where A is a
segment from the A version and B is a segment from the B
version. Other segments are determined similarly. In con-
trast, a unique request ID of “011000010011000101001110”
results in the sequence of “ABBA” for the first four seg-
ments corresponding to entropy slots. Other segments are
determined similarly. As described above, content delivery
network 102 may send multiple media playlists that include
portions of the segments of the media content. If the
segments that are being played back are not associated with
entropy slots, then the media playlist may list information
for segments that are from a fixed sequence of segments,
such as segments from the A version. When entropy slots are
encountered, content delivery network 102 may list a seg-
ment from the A version or the B version. At 616, content
delivery network 102 sends the media playlist to client 104.
Then, at 618, content delivery network 102 receives a
request for the segment from client 104. As described above,
the same methods may be used to request a segment using
the link, but the request may be for a segment in the A
version or the B version when entropy slots are encountered.

At 620, content delivery network 102 determines if the
request is for the A version or the B version. In some
embodiments, the link that is used to request the segment
may be for the A version or the B version and content
delivery network 102 retrieves the segment corresponding to
the link and sends the segment to client 104. However,
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content delivery network 102 may use other methods to
determine whether the A version or the B version is needed.
At 622, if the A version has been requested, content delivery
network 102 sends a segment using the A version. If the B
version is requested, at 624, content delivery network 102
sends a segment using the B version. This process continues
from 614 to 616 where the presentation of media content
continues using segments of the A version or the B version.

Although the versions for entropy slots may be assigned
using the unique request 1D, the unique presentation may be
determined in different ways. For example, pre-defined
sequences may be used, such as the first four segments for
two pre-defined sequences are associated with the values of
“1000” and “0100” in the unique request IDs. Then, a first
request for a unique presentation may be assigned a
sequence of “1000” for the first four segments that corre-
spond to entropy slots; then, a second request may be
assigned the sequence of “0100” for the first four segments
that correspond to entropy slots. The process may be fol-
lowed as requests for unique presentations are received. The
use of pre-defined sequences may reduce the number of B
segments that have to be retrieved from origin storage 118.
For example, for the first X requests, if the number of B
segments that are retrieved may be limited to the first five
segments of the 24 segments instead of from all 24 seg-
ments, less segments need to be retrieved from origin
storage 118. Also, there may be a higher chance that a
segment from the B version that is needed may be found in
cache 402. However, this requires that some storage be used
to determine which sequence was provided to a request. For
example, when using a unique request ID that is generated
using a predictable process that generated predictable out-
puts, the unique request ID may be determined based on
known information, such as the user account identifier and
content identifier. No information except for the user
account identifier and the content identifier may need to be
stored to determine the unique request ID. However, using
pre-defined sequences, the sequence that is assigned to each
request may need to be stored.

As described above, the media playlist may be different
for unique presentations of the media content. FIG. 7 shows
an example of different media playlists according to some
embodiments. A first playlist 702 may be a playlist for a
non-unique presentation, such as when the live version is
played. Playlists 702-2, 702-3, and 702-4 may be media
playlists for unique presentations.

For media playlist 702-1, the segments are from the A
version because segment 1, segment 2, segment 3, and
segment 4 have the extension of “-A” in the links. For
example, the first segment is “Segment 1-A.mp4”, the
second segment is “Segment 2-A.mp4”, and so on.

Playlist 702-2 may be associated with the unique request
ID of “1000”, which indicates the first segment should be
from the B version and the second, third, and fourth seg-
ments should be from the A version. At 704, the segment
“Segment 1-B.mp4” is from the B version of media content.
Segments 2, 3 and 4 are from the A version.

In playlist 702-3, the unique request ID is “0100”. In this
case, at 706, the second segment “Segment 2-B.mp4” is
from the B version. Segments 1, 3 and 4 are from the A
version. In playlist 702-4, the unique request 1D is “1100”.
In this case, the first two segments “Segment 1-B.mp4” and
“Segment 2-B.mp4” at 708 and 710, respectively, are from
the B version. Segments 3 and 4 are from the A version.

Dynamic Entropy Slot Generation

FIG. 8 depicts a simplified flowchart 800 of a method for
dynamically determining entropy slots for media content
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according to some embodiments. At 802, video delivery
system 106 determines a pre-specified intent for requesting
a unique presentation, such as an intent to record a copy of
a live event for media content. A pre-specified intent may be
an input from a user account to request a unique presentation
before the live event occurs. For example, if a digital video
recorder is being used, then the pre-specified intent may be
an intent to record the live event at a future time. For
example, some user accounts may record every episode of a
show that airs every Thursday.

Video delivery system 106 may also determine a predic-
tion for possible requests during the live event that may
result in delivering a unique presentation. For example,
during a live event, video delivery system 106 may receive
a request to record the media content. That is, a user account
may decide to record the media content while watching it.
Video delivery system 106 may predict how many requests
to record the media content may be received during the live
event. Video delivery system 106 may perform the predic-
tion in different ways. For example, video delivery system
106 may generate a prediction based on historical informa-
tion. In some examples, video delivery system 106 may
determine that similar media content has received X number
of recording requests while the live event is played, and
predict the number for the current media content. Other
methods may also be used, such as using a prediction
network that can receive an input of characteristics of the
media content, and output the number of requests.

In some examples of predicting the specified intent, at
804, video delivery system 106 determines historical infor-
mation for requesting unique presentations. The historical
information may be based on how many unique presenta-
tions are requested for similar media content. At 806, video
delivery system 106 may analyze current information for the
media content and the historical information. For example,
the current information may be how many pre-specified
requests for media content have been submitted or a pre-
diction of popularity for the media content. Then, at 808,
video delivery system 106 determines the prediction for the
specified intent to request a unique presentation during the
live event.

At 810, video delivery system 106 determines entropy
slots where segments from multiple versions can be used.
For example, if the pre-specified intent and the specified
intent indicate that X number of unique presentations are
required, then a number of entropy slots is based on the X
number of unique presentations. For example, if around
2000 unique presentations may be requested, then video
delivery system 106 may select 12 entropy slots, which
provides 4,096 possible unique presentations. However, if
15,000 unique presentations may be required, video delivery
system 106 may select 24 entropy slots, which provides
16,777,216 possible unique presentations. Different meth-
ods for determining the number of entropy slots may be
used, such as including a set buffer above the required
number.

At 812, video delivery system 106 outputs the entropy
slots to an encoder to encode segments of the version. The
output may include a number of entropy slots and the
position of the entropy slots. The position may be set to be
at the end of the media content. The encoder may then
encode the segments of the B version based on the entropy
slots. For example, if the last 24 segments are entropy slots,
the encoder encodes the last 24 segments of the live event as
the B version.

Accordingly, unique presentations of media content may
be provided in an improved manner. For example, a reduced



US 11,811,838 Bl

17

amount of storage and computing resources may be used
while providing better user experience while viewing the
media content. Also, the streaming experience may be
improved by the placement of entropy slots to increase the
chance of segments being found within cache.

System

Features and aspects as disclosed herein may be imple-
mented in conjunction with a video streaming system 900 in
communication with multiple client devices via one or more
communication networks as shown in FIG. 9. Aspects of the
video streaming system 900 are described merely to provide
an example of an application for enabling distribution and
delivery of content prepared according to the present dis-
closure. It should be appreciated that the present technology
is not limited to streaming video applications and may be
adapted for other applications and delivery mechanisms.

In one embodiment, a media program provider may
include a library of media programs. For example, the media
programs may be aggregated and provided through a site
(e.g., website), application, or browser. A user can access the
media program provider’s site or application and request
media programs. The user may be limited to requesting only
media programs offered by the media program provider.

In system 900, video data may be obtained from one or
more sources for example, from a video source 910, for use
as input to a video content server 902. The input video data
may comprise raw or edited frame-based video data in any
suitable digital format, for example, Moving Pictures
Experts Group (MPEG)-1, MPEG-2, MPEG-4, VC-1,
H.264/Advanced Video Coding (AVC), High Efficiency
Video Coding (HEVC), or other format. In an alternative, a
video may be provided in a non-digital format and converted
to digital format using a scanner or transcoder. The input
video data may comprise video clips or programs of various
types, for example, television episodes, motion pictures, and
other content produced as primary content of interest to
consumers. The video data may also include audio or only
audio may be used.

The video streaming system 900 may include one or more
computer servers or modules 902, 904, and 907 distributed
over one or more computers. Each server 902, 904, 907 may
include, or may be operatively coupled to, one or more data
stores 909, for example databases, indexes, files, or other
data structures. A video content server 902 may access a data
store (not shown) of various video segments. The video
content server 902 may serve the video segments as directed
by a user interface controller communicating with a client
device. As used herein, a video segment refers to a definite
portion of frame-based video data, such as may be used in
a streaming video session to view a television episode,
motion picture, recorded live performance, or other video
content.

In some embodiments, a video advertising server 904 may
access a data store of relatively short videos (e.g., 10 second,
30 second, or 60 second video advertisements) configured as
advertising for a particular advertiser or message. The
advertising may be provided for an advertiser in exchange
for payment of some kind or may comprise a promotional
message for the system 900, a public service message, or
some other information. The video advertising server 904
may serve the video advertising segments as directed by a
user interface controller (not shown).

The video streaming system 900 may further include an
integration and streaming component 907 that integrates
video content and video advertising into a streaming video
segment. For example, streaming component 907 may be a
content server or streaming media server. A controller (not
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shown) may determine the selection or configuration of
advertising in the streaming video based on any suitable
algorithm or process. The video streaming system 900 may
include other modules or units not depicted in FIG. 9, for
example, administrative servers, commerce servers, network
infrastructure, advertising selection engines, and so forth.

The video streaming system 900 may connect to a data
communication network 912. A data communication net-
work 912 may comprise a local area network (LAN), a wide
area network (WAN), for example, the Internet, a telephone
network, a wireless network 914 (e.g., a wireless cellular
telecommunications network (WCS)), or some combination
of these or similar networks.

One or more client devices 920 may be in communication
with the video streaming system 900, via the data commu-
nication network 912, wireless network 914, or another
network. Such client devices may include, for example, one
or more laptop computers 920-1, desktop computers 920-2,
“smart” mobile phones 920-3, tablet devices 920-4, net-
work-enabled televisions 920-5, or combinations thereof,
via a router 918 for a LAN, via a base station 917 for
wireless network 914, or via some other connection. In
operation, such client devices 920 may send and receive data
or instructions to the system 900, in response to user input
received from user input devices or other input. In response,
the system 900 may serve video segments and metadata
from the data store 909 responsive to selection of media
programs to the client devices 920. Client devices 920 may
output the video content from the streaming video segment
in a media player using a display screen, projector, or other
video output device, and receive user input for interacting
with the video content.

Distribution of audio-video data may be implemented
from streaming component 907 to remote client devices over
computer networks, telecommunications networks, and
combinations of such networks, using various methods, for
example streaming. In streaming, a content server streams
audio-video data continuously to a media player component
operating at least partly on the client device, which may play
the audio-video data concurrently with receiving the stream-
ing data from the server. Although streaming is discussed,
other methods of delivery may be used. The media player
component may initiate play of the video data immediately
after receiving an initial portion of the data from the content
provider. Traditional streaming techniques use a single pro-
vider delivering a stream of data to a set of end users. High
bandwidth and processing power may be required to deliver
a single stream to a large audience, and the required band-
width of the provider may increase as the number of end
users increases.

Streaming media can be delivered on-demand or live.
Streaming enables immediate playback at any point within
the file. End-users may skip through the media file to start
playback or change playback to any point in the media file.
Hence, the end-user does not need to wait for the file to
progressively download. Typically, streaming media is
delivered from a few dedicated servers having high band-
width capabilities via a specialized device that accepts
requests for video files, and with information about the
format, bandwidth and structure of those files, delivers just
the amount of data necessary to play the video, at the rate
needed to play it. Streaming media servers may also account
for the transmission bandwidth and capabilities of the media
player on the destination client. Streaming component 907
may communicate with client device 920 using control
messages and data messages to adjust to changing network
conditions as the video is played. These control messages
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can include commands for enabling control functions such
as fast forward, fast reverse, pausing, or seeking to a
particular part of the file at the client.

Since streaming component 907 transmits video data only
as needed and at the rate that is needed, precise control over
the number of streams served can be maintained. The viewer
will not be able to view high data rate videos over a lower
data rate transmission medium. However, streaming media
servers (1) provide users random access to the video file, (2)
allow monitoring of who is viewing what video programs
and how long they are watched (3) use transmission band-
width more efficiently, since only the amount of data
required to support the viewing experience is transmitted,
and (4) the video file is not stored in the viewer’s computer,
but discarded by the media player, thus allowing more
control over the content.

Streaming component 907 may use TCP-based protocols,
such as HyperText Transfer Protocol (HTTP) and Real Time
Messaging Protocol (RTMP). Streaming component 907 can
also deliver live webcasts and can multicast, which allows
more than one client to tune into a single stream, thus saving
bandwidth. Streaming media players may not rely on buff-
ering the whole video to provide random access to any point
in the media program. Instead, this is accomplished using
control messages transmitted from the media player to the
streaming media server. Other protocols used for streaming
are HTTP live streaming (HLS) or Dynamic Adaptive
Streaming over HTTP (DASH). The HLS and DASH pro-
tocols deliver video over HTTP via a playlist of small
segments that are made available in a variety of bitrates
typically from one or more content delivery networks
(CDNss). This allows a media player to switch both bitrates
and content sources on a segment-by-segment basis. The
switching helps compensate for network bandwidth vari-
ances and infrastructure failures that may occur during
playback of the video.

The delivery of video content by streaming may be
accomplished under a variety of models. In one model, the
user pays for the viewing of video programs, for example,
paying a fee for access to the library of media programs or
a portion of restricted media programs, or using a pay-per-
view service. In another model widely adopted by broadcast
television shortly after its inception, sponsors pay for the
presentation of the media program in exchange for the right
to present advertisements during or adjacent to the presen-
tation of the program. In some models, advertisements are
inserted at predetermined times in a video program, which
times may be referred to as “ad slots” or “ad breaks.” With
streaming video, the media player may be configured so that
the client device cannot play the video without also playing
predetermined advertisements during the designated ad
slots.

Referring to FIG. 10, a diagrammatic view of an appara-
tus 1000 for viewing video content and advertisements is
illustrated. In selected embodiments, the apparatus 1000
may include a processor (CPU) 1002 operatively coupled to
a processor memory 1004, which holds binary-coded func-
tional modules for execution by the processor 1002. Such
functional modules may include an operating system 1006
for handling system functions such as input/output and
memory access, a browser 1008 to display web pages, and
media player 1010 for playing video. The memory 1004 may
hold additional modules not shown in FIG. 10, for example
modules for performing other operations described else-
where herein.

A bus 1014 or other communication component may
support communication of information within the apparatus
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1000. The processor 1002 may be a specialized or dedicated
microprocessor configured or operable to perform particular
tasks in accordance with the features and aspects disclosed
herein by executing machine-readable software code defin-
ing the particular tasks. Processor memory 1004 (e.g.,
random access memory (RAM) or other dynamic storage
device) may be connected to the bus 1014 or directly to the
processor 1002, and store information and instructions to be
executed by a processor 1002. The memory 1004 may also
store temporary variables or other intermediate information
during execution of such instructions.

A computer-readable medium in a storage device 1024
may be connected to the bus 1014 and store static informa-
tion and instructions for the processor 1002; for example, the
storage device (CRM) 1024 may store the modules for
operating system 1006, browser 1008, and media player
1010 when the apparatus 1000 is powered off, from which
the modules may be loaded into the processor memory 1004
when the apparatus 1000 is powered up. The storage device
1024 may include a non-transitory computer-readable stor-
age medium holding information, instructions, or some
combination thereof, for example instructions that when
executed by the processor 1002, cause the apparatus 1000 to
be configured or operable to perform one or more operations
of a method as described herein.

A network communication (comm.) interface 1016 may
also be connected to the bus 1014. The network communi-
cation interface 1016 may provide or support two-way data
communication between the apparatus 1000 and one or more
external devices, e.g., the streaming system 900, optionally
via a router/modem 1026 and a wired or wireless connection
1025. In the alternative, or in addition, the apparatus 1000
may include a transceiver 1018 connected to an antenna
1029, through which the apparatus 1000 may communicate
wirelessly with a base station for a wireless communication
system or with the router/modem 1026. In the alternative,
the apparatus 1000 may communicate with a video stream-
ing system 900 via a local area network, virtual private
network, or other network. In another alternative, the appa-
ratus 1000 may be incorporated as a module or component
of the system 900 and communicate with other components
via the bus 1014 or by some other modality.

The apparatus 1000 may be connected (e.g., via the bus
1014 and graphics processing unit 1020) to a display unit
1028. A display 1028 may include any suitable configuration
for displaying information to an operator of the apparatus
1000. For example, a display 1028 may include or utilize a
liquid crystal display (LCD), touchscreen LCD (e.g., capaci-
tive display), light emitting diode (LED) display, projector,
or other display device to present information to a user of the
apparatus 1000 in a visual display.

One or more input devices 1030 (e.g., an alphanumeric
keyboard, microphone, keypad, remote controller, game
controller, camera, or camera array) may be connected to the
bus 1014 via a user input port 1022 to communicate infor-
mation and commands to the apparatus 1000. In selected
embodiments, an input device 1030 may provide or support
control over the positioning of a cursor. Such a cursor
control device, also called a pointing device, may be con-
figured as a mouse, a trackball, a track pad, touch screen,
cursor direction keys or other device for receiving or track-
ing physical movement and translating the movement into
electrical signals indicating cursor movement. The cursor
control device may be incorporated into the display unit
1028, for example using a touch sensitive screen. A cursor
control device may communicate direction information and
command selections to the processor 1002 and control
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cursor movement on the display 1028. A cursor control
device may have two or more degrees of freedom, for
example allowing the device to specify cursor positions in a
plane or three-dimensional space.

Some embodiments may be implemented in a non-tran-
sitory computer-readable storage medium for use by or in
connection with the instruction execution system, apparatus,
system, or machine. The computer-readable storage medium
contains instructions for controlling a computer system to
perform a method described by some embodiments. The
computer system may include one or more computing
devices. The instructions, when executed by one or more
computer processors, may be configured or operable to
perform that which is described in some embodiments.

As used in the description herein and throughout the
claims that follow, “a”, “an”, and “the” includes plural
references unless the context clearly dictates otherwise.
Also, as used in the description herein and throughout the
claims that follow, the meaning of “in” includes “in” and
“on” unless the context clearly dictates otherwise.

The above description illustrates various embodiments
along with examples of how aspects of some embodiments
may be implemented. The above examples and embodi-
ments should not be deemed to be the only embodiments and
are presented to illustrate the flexibility and advantages of
some embodiments as defined by the following claims.
Based on the above disclosure and the following claims,
other arrangements, embodiments, implementations, and
equivalents may be employed without departing from the
scope hereof as defined by the claims.

What is claimed is:

1. A method comprising:

receiving, by a computing device, a characteristic for
media content;

determining, by the computing device, a number of
entropy slots based on the characteristic for the media
content, wherein an entropy slot in the media content is
where a segment from a first version of the media
content or a second version of the media content can be
delivered;

creating, by the computing device, the first version of the
media content having a first number of segments;

creating, by the computing device, the second version of
the media content having a second number of segments
based on the number of entropy slots, wherein the
second number of segments in the second version of the
media content that correspond to the number of entropy
slots is less than the first number of segments in the first
version of the media content; and

outputting, by the computing device, the first version of
the media content and the second version of the media
content, wherein the first version of the media content
and the second version of the media content are used to
create different sequences of segments that are attrib-
utable to different requests.

2. The method of claim 1, wherein determining the

number of entropy slots comprises:

determining the number of entropy slots in the second
version of the media content based on a predicted
number of presentations attributable to requests that is
required.

3. The method of claim 1, further comprising:

not creating segments in the second version of the media
content in slots that do not correspond to entropy slots
in the number of entropy slots.
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4. The method of claim 1, wherein the second number of
segments includes additional content that is added to the
media content in the respective segments.

5. The method of claim 1, wherein the number of entropy
slots is based on a selection instruction to obtain a recording
of the media content for later delivery by one or more user
accounts.

6. The method of claim 5, wherein the instruction to
obtain the recording of the media content is pre-specified
before the media is made available for consumption.

7. The method of claim 1, further comprising:

determining a position in the second version of the media

content for the number of entropy slots.

8. The method of claim 1, wherein the number of entropy
slots is placed at an end of the media content.

9. The method of claim 1, wherein different media content
is assigned different numbers of entropy slots based on a
respective characteristic of media content.

10. The method of claim 1, wherein receiving the char-
acteristic for the media content comprises:

receiving the number of entropy slots that are used to

create the second version of the media content, wherein
the number of entropy slots is less than the first number
of segments in the first version of the media content.
11. The method of claim 1, further comprising:
determining whether a presentation of the media content
that is attributable to a request should be provided;

when the presentation of the media content that is attrib-
utable to the request should not be provided, determin-
ing a non-unique sequence of segments, wherein the
non-unique sequence includes segments from the first
version of the media content; and

when the presentation of the media content that is attrib-

utable to the request should be provided:

determining information for a unique sequence of seg-
ments, wherein the unique sequence of segments
includes segments from the first version of the media
content and the second version of the media content;
and

providing the information for the unique sequence of
segments to allow delivery of the unique sequence of
segments for the request.

12. The method of claim 11, wherein: the media content
was delivered based on a linear schedule, and the request for
the media content is for playback of a recorded copy of the
media content.

13. The method of claim 11, wherein determining whether
the presentation of the media content that is attributable to
the request should be provided comprises: determining
whether the request is for a recorded copy of the media
content.

14. The method of claim 11, wherein determining infor-
mation for the unique sequence of segments: receiving an
identifier; and determining the information for the unique
sequence of segments from the identifier based on a pre-
dictable process that generates a same output based on a
same input.

15. The method of claim 14, wherein:

the identifier is based on a user account identifier of a user

account that requested the media content, and

the information for the unique sequence of segments is

determined from the user account identifier and a media
content identifier for the media content.

16. The method of claim 11, further comprising:

causing delivery of at least a portion of the non-unique

sequence of segments or the unique sequence of seg-
ments of the media content for the request.
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17. A non-transitory computer-readable storage medium
having stored thereon computer executable instructions,
which when executed by a computing device, cause the
computing device to be operable for:

receiving a characteristic for media content;

determining a number of entropy slots based on the

characteristic for the media content, wherein an entropy
slot in the media content is where a segment from a first
version of the media content or a second version of the
media content can be delivered;

creating the first version of the media content having a

first number of segments;

creating the second version of the media content having a

second number of segments based on the number of
entropy slots, wherein the second number of segments
in the second version of the media content that corre-
spond to the number of entropy slots is less than the
first number of segments in the first version of the
media content; and

outputting the first version of the media content and the

second version of the media content, wherein the first
version of the media content and the second version of
the media content are used to create different sequences
of segments that are attributable to different requests.
18. A method comprising:
receiving, by a computing device, media content;
creating, by the computing device, a first version of the
media content having a first number of segments;

determining, by the computing device, a position of
entropy slots in a second version of the media content,
wherein an entropy slot in the media content is where
a segment from the first version of the media content or
the second version of the media content can be deliv-
ered;

creating, by the computing device, the second version of

the media content having a second number of segments
based on the position of the entropy slots, wherein the
second version of the media content includes the sec-
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ond number of segments that is less than the first
number of segments of the first version of the media
content; and

outputting, by the computing device, the first version of

the media content and the second version of the media
content, wherein the first version of the media content
and the second version of the media content are used to
create different sequences of segments that are attrib-
utable to different requests.

19. The method of claim 18, further comprising:

receiving a characteristic for the media content; and

using the characteristic for the media content to determine
the position of the entropy slots.

20. The method of claim 18, further comprising:

receiving a number of entropy slots, wherein the number

of entropy slots is based on a characteristic of the media
content.

21. The method of claim 20, wherein the number of
entropy slots is determined based on a predicted number of
presentations attributable to requests that is required.

22. The method of claim 18, wherein the position of the
entropy slots is at an end of the media content.

23. The method of claim 18, wherein the position of the
entropy slots is determined based on a characteristic of the
media content.

24. The method of claim 18, wherein the position of the
entropy slots is at a beginning of the media content.

25. The method of claim 18, wherein the position of the
entropy slots includes non-contiguous positions in the media
content.

26. The method of claim 18, wherein the second number
of segments includes additional content that is added to the
media content in the respective segments.

27. The method of claim 18, wherein second version of
media content is used based on a selection instruction to
obtain a recording of the media content for later delivery by
one or more user accounts.
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