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ADAPTIVE ADS WITH ADVERTISING
MARKERS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

RELATED APPLICATIONS

This patent application is for a broadening reissue of U.S.
Pat. No. 9,197,907, which is herewith incorporated by

reference in its entirety.

TECHNICAL FIELD

The present invention relates to a streaming server and a
method for providing a content stream with advertisements
embedded therein through a network (e.g., IP network, CDN
network, wireless network) to a client (e.g., personal com-
puter, a mobile phone, a tablet, or a HI'TP capable televi-
s101).

BACKGROUND

The following abbreviations are herewith defined, at least
some of which are referred to within the following descrip-
tion about at least the prior art and/or the present invention.
CDN Content Delivery Network
GPS Global Positioning Satellite
HTTP Hypertext Transier Protocol
IP Internet Protocol
MPEG Moving Picture Experts Group
SCTE35 Society of Cable Telecommunications Engineers
RTMP Real Time Messaging Protocol
RTSP Real Time Streaming Protocol
UDP User Datagram Protocol
VOD Video-On-Demand
XML Extensible Markup Language

Current broadcast technology uses advertising markers
(e.g., SCTE 35s) to designate where advertisements should
g0 1n a broadcast stream or even a VOD stream. The
advertising markers are basically “splice” points which
indicate where an advertisement might go, not what sort of
advertisement should be played there. Video providers have
increasingly been experimenting with and using streaming
servers such as “http adaptive streaming servers” which
allows them to provide a content stream to consumers using
a wide range of devices (e.g., personal computer, a mobile
phone, a tablet, or HI'TP capable television) while maxi-
mizing bandwidth ethiciency. Although the traditional adver-
tising markers (e.g., SCTE 35s) are embedded 1n the mpeg
transport streams which are provided to the streaming server
they are virtually invisible to the traditional streaming
server’s segmenting unit. This lack of compatibility with
traditional advertising markers (e.g., SCITE 33s) requires
companies to perform costly upgrades to their streaming
servers, or buy new technologies to add advertising into the
http stream or http adaptive streams. Accordingly, there has
been and 1s a need to address this shortcoming and other
shortcomings associated with the traditional streaming serv-
ers. This need and other needs are satisfied by the present
invention.

SUMMARY

A streaming server, a method, and a system for providing
a content stream with advertisements embedded therein

10

15

20

25

30

35

40

45

50

55

60

65

2

through a network to a client are described 1n the indepen-
dent claims of the present application. Advantageous
embodiments of the streaming server, the method, and the
system have been described in the dependent claims of the
present application.

In one aspect, the present invention provides a streaming
server for providing a content stream with advertisements
embedded therein through a network to a client. The stream-
ing server comprises a server and a segmenting unit. The
server comprises an mput interface configured to receive a
request from the client to play the content stream. The
segmenting unit 1s configured to receive the content stream
and further configured to segment the content stream into a
plurality of segments, wherein the content stream has adver-
tising markers embedded therein in which the advertising
markers indicate where advertisements are to be placed in
the content stream. The server further comprises a process-
ing unit configured to review the segments to 1dentity the
advertising markers, 1dentify the advertisements to be asso-
ciated with the advertising markers, adjust time codes of
references to the content stream segments and the adver-
tisements so they are consecutive time codes, and generate a
manifest that includes [a] tke reference to each of the
segments and the advertisements. In addition, the server
comprises an output interface configured to send the mani-
fest to the client, wherein the client 1s configured to use
references 1n the manifest to retrieve the segments and
advertisements associated with the content stream. An
advantage of the streaming server 1s that it allows video
providers (VOD providers and broadcast providers) to use
existing 1nfrastructure (such as targeted ad systems) to
populate advertisements 1n near real time.

In yet another aspect, the present mvention provides a
method implemented by a streaming server for providing a
content stream with advertisement embedded therein
through a network to a client. The method comprising the
steps of: (a) receiving a request from the client to play the
content stream; (b) receiving the content stream; (c) seg-
menting the content stream into a plurality of segments,
wherein the content stream has advertising markers embed-
ded therein 1n which the advertising markers indicate where
advertisements are to be placed 1n the content stream; (d)
reviewing the segments to 1dentify the advertising markers;
(¢) 1dentitying the advertisements to be associated with the
advertising markers; (I) adjusting time codes of veferences to
the content stream segments and the advertisements so they
are comnsecutive time codes; (g) generating a manifest that
includes the references to each of the segments and the
advertisements; and [(g)] (%) sending the manifest to the
client, wherein the client 1s configured to use the references
in the manifest to retrieve the segments and advertisements
associated with the content stream. An advantage of the
method 1s that it allows video providers (VOD providers and
broadcast providers) to use existing inirastructure (such as
targeted ad systems) to populate advertisements in near real
time.

In still yvet another aspect, the present invention provides
a system for providing a content stream with advertisements
embedded therein through a network to a client. The system
comprises a content provider and a streaming server. The
streaming server 1s configured to: (a) receive a request from
the client to play the content stream; (b) receive the content
stream from the content provider; (¢) segment the content
stream 1nto a plurality of segments, wherein the content
stream has advertising markers embedded therein in which
the advertising markers indicate where advertisements are to
be placed in the content stream; (d) review the segments to
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identily the advertising markers; (e) identity the advertise-
ments to be associated with the advertising markers; (I)
adjust time codes of rveferences to the content stream seg-
ments and the advertisements so they arve consecutive time
codes; (g) generate a manifest that includes #2e references to
each of the segments and the advertisements; and [(g)] (%)
send the manifest to the client, wherein the client 1s config-
ured to use the references in the manifest to retrieve the
segments and advertisements associated with the content
stream. An advantage of the system 1s that 1t allows video
providers (VOD providers and broadcast providers) to use
existing 1nfrastructure (such as targeted ad systems) to
populate advertisements 1n near real time.

Additional aspects of the invention will be set forth, 1n
part, 1n the detailed description, figures and any claims
which follow, and 1n part will be derived from the detailed
description, or can be learned by practice of the invention.
It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
invention as disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
may be obtained by reference to the following detailed
description when taken 1n conjunction with the accompa-
nying drawings:

FIG. 1 1s a diagram of a system including an exemplary
streaming server configured to provide a content stream with
advertisements embedded therein through a network to a
client 1n accordance with an embodiment of the present
invention;

FI1G. 2 1s a flowchart illustrating the steps of an exemplary
method implemented by a streaming server to provide a
content stream with advertisements embedded therein
through a network to a client 1n accordance with an embodi-
ment of the present mnvention;

FIG. 3 1s a diagram of an exemplary system including a
streaming server configured to insert advertisements 1n a
content stream (e.g., multi-bit rate content stream) provided
to a client 1n a broadcast environment 1n accordance with an
embodiment of the present ivention;

FIG. 4 1s a diagram of an exemplary system including a
streaming server configured to insert advertisements 1n a
content stream (e.g., multi-bit rate content stream, single bit
rate content stream) provided to a client in a VOD environ-
ment 1 accordance with an embodiment of the present
invention; and

FIG. 5 1s a flowchart 1llustrating the steps of an exemplary
method implemented by the streaming server for retrieving,
a content stream and building a manifest 1n accordance with
an embodiment of the present invention.

DETAILED DESCRIPTION

Referring to FIG. 1, there 1s a diagram of an exemplary
system 100 configured to provide a content stream with
advertisements embedded therein to a client 102 1n accor-
dance with an embodiment of the present invention. The
system 100 includes a content provider 104, a streaming
server 106, a network 108 (e.g., IP network 108, CDN
network 108, wireless network 108 or any combination
thereol), and an advertising decision management system
110. The content provider 104 interfaces with the streaming
server 106 which 1n turn interfaces with the advertising
decision management system 110 and the client 102 (only
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one shown) through the network 108. Alternatively, the
content provider 104 may be connected to the streaming
server 106 through the network 108. In this example, the
streaming server 106 includes a segmenting unit 112 and a
server 114 (e.g., HI'TP server 114). The server 114 includes
an mput interface 116, a processing unit 118, and an output
interface 120. In this example, the processing unit 118
includes a processor 118a which executes process-execut-
able 1nstructions stored 1 a memory 118a to enable the
operations described below. The streaming server 106 may
include other well known components but for clanty those
well known components are not described herein while the
components 112, 114, 116, 118 and 120 which are relevant
to the mnvention are described in detail herein.

A discussion 1s provided next about how the streaming
server 106 1s configured to provide a content stream with
advertisements embedded theremn to a client 102 (e.g.,
personal computer 102, a mobile phone 102 (shown), a
tablet 102, or a HI'TP capable television 102). In particular,
the 1input interface 116 1s configured to receive a request 122
from the client 102 to play a content stream 124 (step 1). The
segmenting unit 112 1s configured to receive the content
stream 124 from the content provider 104 (e.g., broadcast
network 104, VOD provider 104, content store 104) (step 2).
The content stream 124 has advertising markers 123 (e.g.,
SCTE 35s 125) embedded therein which indicate where
advertisements are to be placed in the resulting content
stream 124'. In addition, the segmenting unit 112 1s config-
ured to segment the content stream 124 into a plurality of
segments 126,, 126, . . . 12 where the advertising markers
125 remain 1n the segments 126,, 126, . . . 126, (step 3)
(note: the advertising markers 125 are located at boundaries
between the segments 126, 126, . . . 126 as shown 1n FIG.
1). In accovdance with certain embodiments, the segmenting
unit 112 is configured to receive the content stream 124 from
the content provider 104 in a multi-program transport
stream format and to extrapolate the multi-program trans-

port stream format into multiple single-program stream
formats in which each single-program stream format is

segmented into a plurality of content stream segments.
The processing unit 118 1s configured to review the
segments 126,, 126, . . . 126, to i1dentity the advertising
markers 125 (step 4). For example, the processing unit 118
can 1dentily the advertising markers 125 by reading an
advertising marker data stream (e.g., SCTE 35 data stream)
which 1s multiplexed into the transport stream 124 along
with the video and audio content streams. For example, the
SCTE 35 data stream includes SCTE 335 markers 125 which
generally occur up to 10 seconds before a splice point where
an advertisement 1s to be played and can occur several times
up to the splice point. The advertising markers 125 include
time miformation for the splice start time duration or a start
and end time to perform the splice. The processing unit 118
upon 1dentifying the advertising markers 125 then sends a
query 128 (e.g., SCTE 130) to the advertising decision
management system 110 to i1dentify the specific advertise-
ments 130,, 130, ... 130 which are to be used 1n response
to the advertising markers 125 (step 5). In one example, the
processing unit 118 sends a query 128 including information
about the client 102 to the advertising decision management
system 110 which then decides what advertisements 130,
130, . .. 130 to use in response to the advertising markers
125 based on individual client information (e.g., demo-
graphics, location). Thereafter, the processing unit 118 1is
configured to generate a manifest 132 that includes a refer-
ence 134,, 134, . . . 134 to each of the segments 126,,
126, . . . 126 and the advertisements 130,, 130, . . . 130
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(step 6). Alternatively, the processing unit 114 can be
configured to generate a master manifest which includes
multiple manifests 132 each of which are associated with a
different bit rate of the content stream 124. Finally, the
output mterface 120 1s configured to send the manifest 132
(or master manifest) to the client 102 which 1s configured to

use references 134,, 134, . . . 134 in the manifest 132 to
retrieve and playback the segments 126, 126, . . . 126, and
advertisements 130,, 130, . 130, associated with the
content stream 124 (step 7). The client 102 may receive the
content stream 124" as a linear single bit rate content stream
124', a multi-bit rate content stream 124', a time shifted-
startover stream 124', or a VOD content stream 124'.
Referring to FIG. 2, there 1s a flowchart illustrating the
steps of an exemplary method 200 implemented by the
streaming server 106 to provide a content stream 124" with
advertisements embedded therein to a client 102 1n accor-
dance with an embodiment of the present invention. At step
202, the streaming server 106 receives a request 122 from
the client 102 to play a content stream 124. At step 204, the
streaming server 106 requests and receives the content
stream 124 from the content provider 104 (e.g., broadcast
network 104, VOD provider 104, content store 104). The
content stream 124 has advertising markers 125 (e.g., SCTE
355 126) embedded therein which indicate where advertise-
ments are to be placed 1n the content stream 124. At step 206,
the streaming server 106 segments the content stream 124
into a plurality of segments 126,, 126, . . . 126, where the
advertising markers 125 remain in the segments 126,
126, ...126, . At step 208, the streaming server 106 reviews
the segments 126,, 126, . . . 126, to 1dentily the advertising
markers 125. For example, the processing unit 118 can
identily the advertising markers 125 by 125 an advertising
marker data stream (e.g., SCIE 35 data stream) which 1s
multiplexed into the transport stream 124 along with the
video and audio content streams. For example, the SCTE 35
data stream includes SCTE 35 markers 125 which generally
occur up to 10 seconds before a splice point where an
advertisement 1s to be played and can occur several times up
to the splice point. The advertising markers 125 include time
information for the splice start time duration or a start and
end time to perform the splice. At step 210, the streaming
server 106 upon i1dentifying the advertising markers 125
identifies the specific advertisements 130,, 130, . . . 130,
which are to be used in response to the advertising markers
125 by sending a query 128 (e.g., SCTE 130) to the
advertising decision management system 110. In one
example, the processing unit 114 sends a query 128 includ-
ing 1nformation about the client 102 to the advertising
decision management system 110 which then decides what
advertisements 130,, 130, .. . 130, to use in response to the
advertising markers 1235 based on individual client informa-
tion (e.g., demographics, location). At step 212, the stream-
ing server 106 generates a manifest 132 that includes a
retference 134,, 134, . . . 134 to each of the segments 126,
126, . .. 126, and the advertisements 130,, 130, . . . 130 .
Alternatively, the streaming server 106 can be configured to
generate a master manifest which includes multiple mani-
fests 132 each of which are associated with a different bit
rate of the content stream 124. At step 214, the streaming
server 106 sends the manifest 132 (or master manifest) to the
client 102 which 1s configured to use references 134,
134, . . . 134, in the manifest 132 to retrieve and playback
the segments 126,, 126, . . . 126, and advertisements 130,
130, . . . 130_ associated with the content stream 124'. The
client 102 may receive a content stream 124' as a linear
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single bit rate content stream 124', a multi-bit rate content
stream 124', a time shifted-strartover stream 124', or a VOD
content stream 124'.

Referring to FIG. 3, there 1s a diagram of an exemplary
system 300 including the streaming server 106 configured to
insert advertisements 1n a content stream 124 (e.g., multi-bat

rate content stream 124) provided to a client 102a 1n a client
broadcast environment in accordance with an embodiment
of the present invention. In this example, the content stream
124 (mpeg data 124) with advertising markers 125 (e.g.,
SCTE 35 markers) 1s received from an adaptive streaming
friendly encoder/transcoder 302 via a content provider 104
(broadcast network 104) and then fed into the streaming
server’s segmenting unit 112 in response to a request from
a particular chient 102a. The resulting adaptive content
stream 124' along with the relevant advertisements 130,
130, ...130_ 1s fed to the particular client 102a as the mpeg
content stream 124 1s received by the streaming server 106.
The advertisements 130,, 130, . . . 130, are chosen based on
demographic and/or location information of the particular
client 102a, 1f available. The exemplary system 300 includes
the following components:

Adaptive Streaming Clients 102: personal computers,
mobile phones/tablets, http capable televisions, etc.

Adaptive Streaming Friendly Encoder/Transcoder 302:
preserves all advertising markers 125 (e.g., SCTE35
markers) when encoding/transcoding the content
stream 124 (e.g., broadcast network UDP/multicast
feed with SCTE 35 splice point messages) received
from the content provider 104 (e.g., broadcast network
104). The advertising markers 125 can be SCTE 33,
Avail Markers identified mn XML with time codes
associated with ad insertion/replacements start and end
times or any other means of defining ad insertion/
replacement times.

Adaptive Streaming Server 106: handles segmenting the
content stream 124 received from the adaptive stream-
ing friendly encoder/transcoder 302 and produces the
manifest 132 for the finished content stream 124",

IP Network/CDN Network/Wireless Network 108:
handles transmitting the fimshed adaptive content
stream 124' to the requesting client 102a.

Advertisement Decision Management System 110:
decides what advertisements 130,, 130, ... 130_based
on a query (e.g. SCTE130) for individual client infor-
mation (demographics, location, etc.) to put in the
content stream 124 1n response to advertisement mark-
ers 125 (e.g., SCTE 35 markers).

User Demographic Information Database 304: the data-
base which contains demographic information associ-
ated with the client(s) 102. For example, the demo-
graphic information may include the age, gender,
income, hobbies, interests, pets, children, food prefer-
ences, employment, etc. of the client(s) 102.

Advertisement Video/Audio Databases 306,, 306,, . . .
306,: stores the mpeg stream corresponding to the
advertisements 130,, 130, ...130, . The advertisements
130,, 130, ...130 _ can be stored anywhere, so long as
the Ad Decision Campaign Management System 110
has access to them.

The exemplary system 300 may include many other well
known components but for clarity those well known com-
ponents are not described herein while the components 102,
106, 108, 110, 302, 304, and 306,, 306, . . . 306,, which are
relevant to the mvention have been described. The exem-
plary system 300 1s configured to provide a finished adaptive
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content stream 124' with advertisements 130,, 130, . . . 130
embedded therein to a requesting client 102a as follows:
1. Client 102a (for example) transmaits their authentication

(user details) and location when requesting a content
stream 124. 5

2. The oniginal mpeg content stream 124 1s delivered in
real time to the adaptive streaming servers 106 for
processing.

3. The adaptive streaming server 106 processes one or
more advertising messages 125 and queries (e.g., SCTE 10
130) the advertisement decision management system
110 about what advertisements to include.

4. The advertisement decision campaign management
system 110 queries the user demographic information
database 304 to find out the demographics of the 15
requesting client 102a.

5. The streaming server 106 sends the resulting manifest
132 (metadata file 132) to the requesting client 102a.

6. The segments 126,, 126, . . . 126, from the original
content stream 124 are requested by and sent to the 20
client 102a (which 1s utilizing the manifest 132) from
where they are temporarily stored within the adaptive
streaming server 106.

7. The segments from the advertising content 130,
130, . . . 130, are requested by and sent to the client 25
102a (which 1s utilizing the manifest 132) from the
particular advertisement video/audio database 306,,
306, . .. 306, within which they are stored.

Referring to FIG. 4, there 1s a diagram of an exemplary
system 400 including the streaming server 106 configured to 30
insert advertisements 1n a content stream 124 (e.g., multi-bit
rate content stream 124, single bit rate content stream 124 )
provided to a client 102a in a VOD environment in accor-
dance with an embodiment of the present invention. In this
example, the content stream 124 (mpeg data 124) with 35
advertising markers 125 (e.g., SCTE35 markers) 1s received
from a content provider 104 (content store 104, back office
104) and stored locally, and then fed into the streaming
server’s segmenting unit 112 1n response to a request from
a particular chient 102a. The resulting adaptive content 40
stream 124' 1s fed to the particular client 102a, along with the
relevant advertisements 130,, 130, . . . 130, . The advertise-
ments 130,, 130, ...130 are chosen based on demographic
and/or location information of the particular client 102, if
available. The exemplary system 400 includes the following 45
components:

Streaming Clients 102: personal computers, mobile

phones/tablets, http capable televisions, efc.

Streaming Server 106: handles segmenting the content
stream 124 received from the content provider 104 and 50
produces the manifest 132 for the finished content
stream 124'.

IP Network/CDN Network/Wireless Network 108:
handles transmitting the finished adaptive content
stream 124' to the requesting client 102a. 55

Advertisement Decision Management System 110:
decides what advertisements 130, 130, ... 130, based
on mdividual client information (demographics, loca-
tion, etc.) to put 1 the content stream 124 1n response
to advertisement markers 125 (e.g., SCTE 35 markers). 60
The advertising markers 1235 can be SCTE 35, Avail
Markers 1dentified in XML with time codes associated
with ad insertion/replacements start and end times or
any other means of defining ad insertion/replacement
times. 65

User Demographic Information Database 402: the data-
base which contains demographic information associ-
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ated with the client(s) 102. For example, the demo-
graphic 1nformation may include the age, gender,
income, hobbies, 1nterests, pets, children, food prefer-
ences, employment, etc. of the client(s) 102.

Advertisement Video/Audio Databases 404,, 404, . . .
404, stores the mpeg stream corresponding to the
advertisements 130,, 130, ... 130 . The advertisements
130,, 130, ...130 _ can be stored anywhere, so long as
the Ad Decision Campaign Management System 110
has access to them.

The exemplary system 400 may include many other well
known components but for clarity those well known com-
ponents are not described herein while the components 102,
106, 108, 110, 402, and 404,, 404, . . . 406,, which are
relevant to the mvention have been described. The exem-
plary system 400 1s configured to provide a finished adaptive
content stream 124' with advertisements 130,, 130, ...130,
embedded therein to a requesting client 102a as follows:

1. Client 102a (for example) transmits their authentication

(user details) and location when requesting a VOD
content stream 124.

2. The streaming server 106 asks (e.g. SCTE130) the
advertisement decision management system 110 what
ads to include for the particular requested VOD content
stream 124.

3. The advertisement decision campaign management
system 110 queries the user demographic information
database 402 to find out the demographics of the
requesting client 102a.

4. The streaming server 106 sends a request to the content
provider 104 (CDN or content store 104) to obtain the
VOD file to process using existing protocols such as
http, rtmp, rtsp, etc.

5. The streaming server 106 sends a request to the content
provider 104 (back office 104) to obtain and process the
advertising markers 125 (e.g., SCTE 335 markers). For
example, the SCTE 35 markers will be 1n an advertising
data stream multiplexed into the transport stream with
the audio and video content. In the case of Avail
Markers, the advertising data stream could be an
embedded in XML associated with the VOD content
per the Cablelabs specification (see www.cablelab-

5.0rg.)
6. The streaming server 106 sends the resulting manifest

132 (metadata file 132) to the requesting client 102a.

7. The segments 126,, 126, . . . 126, from the original
content stream 124 are requested by and sent to the
client 102a (which 1s utilizing the manifest 132) from
where they are temporarily stored within the adaptive
streaming server 106.

8. The segments from the advertising content 130,
130, . . . 130, are requested by and sent to the client
102a (which 1s utilizing the manifest 132) from the
particular advertisement video/audio database 306,
306, . .. 306, within which they are stored.

Retferring to FIG. 3, there 1s a flowchart illustrating the

steps of an exemplary method 500 implemented by the
streaming server 106 for retrieving a content stream 124 and
building a manifest 132 1n accordance with an embodiment
of the present invention. At step 502, the streaming server
106 receives a request 122 from client 102 to view the
content stream 124 where the request 122 includes user
authentication information with possibly GPS location or IP
address information. At step 504, the streaming server 106
determines if the content stream 124 contains advertising
markers 125 (e.g., SCTE 35 markers). If the result of step

504 1s no, then the streaming server 106 at step 506 builds
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the manifest 132 based on the broadcast or VOD content
stream 124. If the result of step 504 1s yes, then the streaming
server 106 at step 508 determines 11 the authenticated client
102 has demographic information stored in a user demo-
graphic information database 304 or 402. If the result of step
508 i1s no, then the streaming server 106 at step 510
ascertains 1f able to determine the location of the authent-
cated client 102. For example, the streaming server 106 can
determine the location of the authenticated client 102 based
on GPS mformation, triangulation or IP address lookup. If
the result of step 510 1s no, then the streaming server 106 at
step 512 bulds the manifest 132 based on the broadcast or
VOD content stream 124 and generic advertisements 130, ,
130, . . . 130 . If the result of step 510 1s yes, then the
streaming server 106 at step 514 builds the manifest 132
based on the broadcast or VOD content stream 124 and local
advertisements 130,, 130, . . . 130 associated with the
location of the client 102. IT the result of step 508 1s yes, then
the streaming server 106 at step 516 ascertains 1f able to
determine the location of the authenticated client 102. If the
result of step 516 1s no, then the streaming server 106 at step
518 builds the manifest 132 based on the broadcast or VOD
content stream 124 and advertisements 130, 130, . . . 130
associated with the demographics of the client 102. If the
result of step 516 1s yes, then the streaming server 106 at step
520 builds the manifest 132 based on the broadcast or VOD
content stream 124 and advertisements 130,, 130, . . . 130,
associated with the location and demographics of the client
102.

From the foregoing, the skilled person having the fore-
going teaching will readily appreciate that a system has been
disclosed which includes a streaming server 106 composed
of a segmenting unit 112 and other devices that takes 1n a
mpeg content stream 124, pays attention to advertising
markers 125 (e.g., SCTE 35 markers), and composes a
content stream 124" which 1s comprised of both original
stream content and advertisements. For example, the stream-
ing server 106 would build a mamifest 132 which alterna-
tively references both content and advertisements. In one
example, the advertisements can be selected by interfacing
(e.g. SCTE 130) with an advertisement decision manage-
ment system 110 (such as Ericsson’s “AdPoint” system).
The streaming server 106 could work for both single bit-rate
and multi-bit rate VOD, broadcast live, liner broadcast, or
time-shifted/startover streams, as necessary. The streaming
server’s 106 ability to allow advertising markers 125 (e.g.,
SCTE35 markers) to apply to the http streaming technolo-
gies and http adaptive streaming technologies has many
advantages. For example, the streaming server 106 allows
video providers (both of VOD and broadcast) to use existing,
infrastructure (such as targeted ad systems) to populate
advertisements 1n near real time. Additionally, the streaming
server 106 allows targeted advertisements in broadcast
where traditionally all clients 102 see the same advertise-
ments, regardless of demographics.

Although multiple embodiments of the present invention
have been 1llustrated 1n the accompanying Drawings and
described in the foregoing Detailed Description, 1t should be
understood that the invention 1s not limited to the disclosed
embodiments, but instead 1s also capable of numerous
rearrangements, modifications and substitutions without
departing from the present imnvention that as has been set
forth and defined within the following claims.

The 1nvention claimed 1s:

1. A [streaming server for providing a content stream with
advertisements embedded therein through a network to a
client, the streaming server comprising] system for providing
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a content stream to a client via a network, the system
comprising at least one processorv programmed to execiite
instructions stoved in memory, whereby the system is con-
figured to:

[a server comprising an input interface programmed
toJreceive a request from the client to play the content
stream;

[a segmenting unit programmed to (1)] receive the content
stream which may or may not contain advertising,
markers embedded therein [and (i1)];

segment the content stream into a plurality of content
stream segments where the advertising markers when
present remain 1n the content stream segments, wherein
the advertising markers indicate where advertisements
are to be placed in the content stream; [and

the server further comprising:

a processing unit programmed to] determine if the
content stream segments contain advertising markers
embedded therein; wherein

(a) when the content stream segments are determined
not to contain advertising markers [the processing
unit is programmed to] the svstem is configured to
build a content manifest based on the content stream
segments not containing advertising markers;

(b) when the content stream segments are determined to
contain advertising markers [the processing unit is
programmed to] the system is configured to:

(1) determine 11 the client has demographic informa-
tion stored 1n a database;

(11) review the content stream segments to i1dentily
the advertising markers;

(111) 1dentily the advertisements to be associated with
the advertising markers based at least in part on
the stored demographic information 1f any;

(1v) adjust time codes of references to the content
stream segments and the advertisements so they
are consecutive time codes; and

(v) generate a content-advertisement manifest that
includes the references of each of the content
stream segments and the advertisements; and

[an output interface programmed to] the system further
configured to (1) send the content manifest to the
client when the content stream segments are deter-
mined not to contain advertising markers embedded
therein and (11) send the content-advertisement mani-
fest to the client when the content stream segments
are determined to contain advertising markers
embedded therein.

2. The [streaming server of claim 1] system of claim 26,
wherein the content stream segments contain video packets
and audio packets which have matching time codes, and the
system is further configured to match the timing of the video

packets and the audio packets based on the matching time
codes.

3. The [streaming server of claim 1, wherein the segment-
ing unit receives the content stream as a multi-program
transport stream format then the segmenting unit i1s pro-
grammed to] system of claim 26, wherein the system is
further configured to extrapolate [the] a multi-program
transport stream format of the content stream nto multiple
single-program stream formats in which each single-pro-
gram stream format 1s segmented into a plurality of content
stream segments.

4. The [streaming server of claim 1, wherein the segment-
ing unit receives] system of claim 26, wherein the content
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stream [as] comprises a video-on-demand stream, a broad-
cast live stream, a broadcast linear stream, or a time shifted-
startover stream.

5. The [streaming server of claim 1] system of claim 26,
wherein the [processing unit interfaces] system is further
configured to interface with an advertisement decision man-
agement system to identily the advertisements.

6. The [streaming server] system of claim 5, wherein [the
processing unit uses] the system is further configured to use
a Society of Cable Telecommunications Engineers (SCTE)
130 to interface with the advertisement decision manage-
ment system to 1dentily the advertisements.

7. The [streaming server of claim 5, wherein the adver-
tisements are selected based on information associated with
the client] system of claim 26, wherein the system is con-
figured to obtain the demographic information associated
with the client from a database and the demographic infor-
mation associated with the client indicates one or movre of a
user’s age, gender, income, hobbies, intevests, pets, children,
food preferences, or employment.

8. The [streaming server of claim 7] system of claim 26,
wherein the [information includes at least one of demo-
graphic information and] advertisements to be included in
the manifest are determined based at least in part on
location 1information associated with the client.

9. The [streaming server of claim 1] system of claim 26,
wherein the advertising markers are Society of Cable Tele-
communications Engineers (SCTE) 33s, or Avail Markers
identified 1n Extensible Markup Language (XML).

10. The [streaming server of claim 1] system of claim 26,
wherein the client 1s one of a personal computer, a mobile
phone, a tablet, or a Hypertext Transier Protocol (HTTP)
capable television.

11. The [streaming server of claim 1] system of claim 26,
wherein the advertising markers are located at boundaries
between the segments.

12. A method mmplemented by a streaming server for
providing a content stream with advertisements embedded
therein through a network to a client, the method comprising,
the steps of:

receiving, by the streaming server, a request from the

client to play the content stream:;

receiving, by the streaming server, the content stream

which may or may not contain advertising markers

embedded therein;

segmenting, by the streaming server, the content stream

into a plurality of content stream segments where the
advertising markers when present remain 1n the content
stream segments, wherein the advertising markers indi-
cate where advertisements are to be placed in the
content stream;

determining, by the streaming server, 1f the content stream

segments contain advertising markers embedded

therein;

(a) when the content stream segments are determined
not to contain advertising markers building by the
streaming server a content manifest based on the
content stream segments not containing advertising
markers:

(b) when the content stream segments are determined to
contain advertising markers the streaming server
performs the following steps:

(1) determining 11 the client has demographic nfor-
mation stored 1n a database;

(11) reviewing the content stream segments to 1den-
tify the advertising markers;
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(111) 1dentifying the advertisements to be associated
with the advertising markers based at least 1n part
on the stored demographic information 1f any;

(1v) adjusting time codes of references to the content
stream segments and the advertisements so they
are consecutive time codes; and

(v) generating a content-advertisement manifest that
includes the references of each of the content
stream segments and the advertisements; and

sending, by the streaming server, the content mamifest to

the client when the content stream segments are deter-
mined not to contain advertising markers embedded
therein or sending, by the streaming server, the content-
advertisement manifest to the client when the content
stream segments are determined to contain advertising
markers embedded therein.

13. The method of claim [12] 27, wherein the content
stream segments contain video packets and audio packets
which have matching time codes, and wherein the method
Jurther comprises matching the timing of the video packets
and the audio packets based on the matching time codes.

14. The method of claim [12] 27, wherein if the content
stream 1s a multi-program transport stream format then
extrapolating the multi-program transport stream into mul-
tiple single-program stream formats 1 which each single-
program stream format 1s segmented into a plurality of
content stream segments.

15. The method of claim [12] 27, wherein the content
stream 1s a video-on-demand stream, a broadcast live
stream, a broadcast linear stream, or a time shifted-startover
stream.

16. The method of claim [12, wherein the identifying step
further] 27, wherein determining the advertisements to be
included in the manifest comprises the step of interfacing
with an advertisement decision management system to 1den-
tify the advertisements.

17. The method of claim 16, wherein a Society of Cable
Telecommunications Engineers (SCTE) 130 1s used to inter-
face with the advertisement decision management system to
identily the advertisements.

18. The method of claim [16, wherein the advertisements
are selected based on information associated with the client}
27, further comprising:

obtaining the demographic information associated with

the client from a database, wherein the demographic
information associated with the client indicates one or
movre of a user’s age, gender, income, hobbies, interest,
pets, children, food preferences, or employment.

19. The method of claim [18] 27, wherein [the informa-
tion includes at least one of demographic information and]
the advertisements to be included in the manifest are deter-
mined based at least in part orn location mformation asso-
ciated with the client.

20. The method of claim [12] 27, wherein the advertising
markers are Society of Cable Telecommunications Engi-
neers (SCTE) 35s, or Avail Markers 1dentified 1n Extensible
Markup Language (XML).

21. The method of claim [12] 27, wherein the client is one
of a personal computer, a mobile phone, a tablet, or a
Hypertext Transier Protocol (HTTP) capable television.

22. The method of claim [12] 27, wherein the advertising
markers are located at boundaries between the segments.

23. A system for providing a content stream with adver-
tisements embedded therein through a network to a client,
the system comprising:

a content provider;

a streaming server;
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the streaming server 1s programmed to:

receive a request from the client to play the content
stream;

receive the content stream which may or may not
contain advertising markers embedded therein;

segment the content stream into a plurality of content
stream segments where the advertising markers
when present remain 1n the content stream segments,
wherein the advertising markers indicate where
advertisements are to be placed in the content
stream;

determine i1f the content stream segments contain
advertising markers embedded therein;

(a) when the content stream segments are determined
not to contain advertising markers build a content
manifest based on the content stream segments not
containing advertising markers;

(b) when the content stream segments are determined
to contain advertising markers the streaming
server 15 further programmed to:

(1) determine 11 the client has demographic infor-
mation stored 1n a database;

(11) review the content stream segments to identily
the advertising markers;

(111) 1dentily the advertisements to be associated
with the advertising markers based at least in
part on the stored demographic information 1f
any,

(1v) adjust time codes of references to the content
stream segments and the advertisements so they
are consecutive time codes; and

(v) generate a content-advertisement manifest that
includes the references of each of the content
stream segments and the advertisements; and

send the content manifest to the client when the content
stream segments are determined not to contain
advertising markers embedded therein and send the
content-advertisement manifest to the client when
the content stream segments are determined to con-
tain advertising markers embedded therein.
24. The system of claim 23, further comprising:
an advertisement decision management system;
a demographic data base for storing demographic infor-
mation associated with the client; and
at least one advertising data base for storing the adver-
tisements.
25. The system of claim 23, wherein the advertising

markers are located at boundaries between the segments.

26. A system for providing a content stream to a client via

a network, the system comprising at least one processor
programmed to execute instructions storved in memory,
whereby the system is configured to:

receive a content stream, which may or may not contain
advertising markers embedded therein, the advertising
markers indicating wherve advertisements are to be
placed in the content stream,

determine if the content stream contains any of the
advertising markers;

segment the content stream into a plurality of content
stream segments, wherein, when the advertising mark-
ers are present, the advertising markers vemain in the
conlent stream segmenlis;

when the content stream segments do not contain adver-
tising markers, generate a manifest based on the con-
tent stream segments not containing advertising mark-
ers;
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when the content stream segments contain advertising
markers, determine if demographic information asso-
ciated with the client is available;

when the content stream segments contain advertising
markers and the demographic information associated
with the client is available, generate the manifest based
on the content stream segments and the advertisements,
the advertisements to be included in the manifest deter-
mined based at least in part on the demographic
information associated with the client;

when the content stream segments contain advertising
markers and the demographic information associated
with the client is unavailable, genervate the manifest
based on the content stream segments and the adver-
tisements, the advertisements to be included in the
manifest determined from genervic advertisements or
local advertisements; and

provide the content stream based on the manifest;

wherein, when the content stream segments contain
advertising markers, the manifest indicates timing of
when to insert the advertisements relative to the content
stream segments so that the content stream can be
plaved in consecutive order

27. A method for use in a system for providing a content

stream to a client via a network, the method comprising:

receiving a content stream, which may or may not contain
advertising markers embedded therein, the advertising
markers indicating wherve advertisements are to be
placed in the content stream,

determining if the content stream contains any of the
advertising markers;

segmenting the content stream into a plurality of content

stream segments, wherein, when the advertising mark-
ers are present, the advertising markers vemain in the
content stream segmenis;

when the content stream segments do not contain adver-
tising markers, generating a manifest based on the
content stream segments not containing advertising
markers;

when the content stream segments contain advertising
markers, determining if demographic information
associated with the client is available;

when the content stream segments contain advertising
markers and the demographic information associated
with the client is available, generating the manifest
based on the content stream segments and the adver-
tisements, the advertisements to be included in the
manifest determined based at least in part on the
demographic information associated with the client;

when the content stream segments contain advertising
markers and the demographic information associated
with the client is unavailable, generating the manifest

based on the content stream segments and the adver-
tisements, the advertisements to be included in the
manifest determined from genervic advertisements or
local advertisements; and

providing the content stream based on the manifest;

wherein, when the content stream segments contain
advertising markers, the manifest indicates timing of
when to insert the advertisements relative to the content
stream segments so that the content stream can be
plaved in consecutive order.
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