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SYSTEM, APPARATUS AND METHOD TO 
FACLITATE LIVEVIDEO STREAMING 

TECHNICAL FIELD 

0001. This disclosure relates to media streaming and, 
more particularly, to utilizing digital video streams for live 
Video streaming. 

BACKGROUND 

0002 Media sharing services have become prolific on the 
internet as connection speeds have increased giving consum 
ers the ability to upload, for example, their own personal 
Videos. Most media sharing services act strictly as an inter 
mediary, for example, they give the user a forum to display the 
user's version of a video. The media sharing service can then 
host the user uploaded media allowing other users on the 
internet the ability to view the uploaded media. Media sharing 
services are also capable of streaming media from a live 
event. For example, a media sharing service could host a live 
sporting event capable of being displayed to users of the 
media sharing service. 
0003 Media sharing services often receive live video 
streams over networks via protocols that are subject to stream 
corruption or stream error. The stream corruption or stream 
error may cause visible artifacts during playback. Even 
worse, the stream corruption or stream error, in some circum 
stances, may even cause Subsequent decoder systems to 
crash. 

SUMMARY 

0004. The following presents a simplified summary of the 
specification in order to provide a basic understanding of 
Some aspects of the specification. This Summary is not an 
extensive overview of the specification. It is intended to nei 
ther identify key or critical elements of the specification nor 
delineate any scope of particular embodiments of the speci 
fication, or any scope of the claims. Its sole purpose is to 
present some concepts of the specification in a simplified 
form as a prelude to the more detailed description that is 
presented later. 
0005. In accordance with one or more embodiments and 
corresponding disclosure, various non-limiting aspects are 
described in connection with providing a live video stream. 
0006. In accordance with a non-limiting embodiment, a 
system is provided that includes at least one media content 
generator that generates at least two live video streams. Theat 
least two live video streams are combined by a combination 
component. The combination component generates a master 
video stream from the combined at least two live video 
streams. According to an aspect, the system further includes a 
synchronization component that synchronizes the at least two 
live video streams. The synchronization component synchro 
nizes the at least two live video streams, to facilitate their 
combination, by matching fingerprints or other metadata of 
various segments. 
0007 According to a further non-limiting embodiment, a 
method for generating a master video stream is provided. At 
least two live video streams are received and combined. The 
master video stream is generated from the combination of the 
at least two live video streams. According to an aspect, the 
master video stream is substantially error free. The substan 
tially error free master stream is generated by correcting at 
least two live video streams that each may suffer stream 
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corruption or stream errors or be subject to other forms of 
digital errors, such as corrupted or repeated data. The stream 
corruption or stream errors of the at least two live video 
streams are corrected by matching fingerprints of the packets 
in the at least two live video streams and replacing lost pack 
ets in one data stream with corresponding packets of the other 
data stream. 

0008. In another non-limiting embodiment, a computer 
readable storage medium is provided that can perform opera 
tions that facilitate generation of a master video stream. The 
operations include receiving at least two live video streams 
and generating a master video stream by combining the at 
least two live video streams. According to an aspect, the 
operations further include assigning weights to the at least 
two live video streams and combining the at least two live 
Video streams according to the assigned weights. The weights 
can be assigned based on an originating location, a reliability, 
or any other parameter of the video streams that can be com 
pared. 
0009. The following description and the drawings set forth 
certain illustrative aspects of the specification. These aspects 
are indicative, however, of but a few of the various ways in 
which the principles of the specification may be employed. 
Other advantages and novel features of the specification will 
become apparent from the following detailed description of 
the specification when considered in conjunction with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 Numerous aspects, embodiments, objects and 
advantages of the present invention will be apparent upon 
consideration of the following detailed description, taken in 
conjunction with the accompanying drawings, in which like 
reference characters refer to like parts throughout, and in 
which: 

0011 FIG. 1 illustrates an example non-limiting system 
that facilitates generation of a master media stream, in accor 
dance with various aspects and implementations described 
herein; 
0012 FIG. 2 illustrates an example non-limiting system 
that synchronizes at least two media streams to facilitate 
combination of the at least two live video streams, in accor 
dance with various aspects and implementations described 
herein; 
0013 FIG.3 illustrates an example non-limiting depiction 
of the generation of at least two live video streams, in accor 
dance with various aspects and implementations described 
herein; 
0014 FIG. 4 illustrates an example non-limiting depiction 
of the processing of video streams at different geographic 
locations, in accordance with various aspects and implemen 
tations described herein; 
0015 FIG. 5 illustrates an example non-limiting system 
that facilitates service of a master video stream to an end-user, 
in accordance with various aspects and implementations 
described herein; 
0016 FIG. 6 illustrates an example non-limiting depiction 
of a legend showing different types of packets transmitted in 
a video stream, in accordance with various aspects and imple 
mentations described herein; 
0017 FIG. 7 illustrates an example non-limiting depiction 
of different video streams with different stream corruption or 
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stream errors that are utilized in the generation of a master 
Video stream, in accordance with various aspects and imple 
mentations described herein; 
0018 FIG. 8 illustrates an example non-limiting system 
that facilitates the generation of a master video stream at a 
data center by combing video streams according to a recipe, 
in accordance with various aspects and implementations 
described herein; 
0019 FIG. 9 illustrates an example non-limiting system 
that generates a master video stream by replacing packets in 
a local video stream with packets from external video 
streams, in accordance with various aspects and implemen 
tations described herein; 
0020 FIG. 10 illustrates an example non-limiting system 
that facilitates the generation of a master video stream at a 
data center by compensating for stream corruption or stream 
errors in a local video stream with packets from external 
Video streams according to a recipe, in accordance with vari 
ous aspects and implementations described herein; 
0021 FIG. 11 illustrates an example non-limiting method 
for generating a master video stream, in accordance with 
various aspects and implementations described herein; 
0022 FIG. 12 illustrates an example non-limiting method 
for generating a Substantially error-free master video stream 
from at least two live video streams that have suffered stream 
corruption or stream error, in accordance with various aspects 
and implementations described herein; 
0023 FIG. 13 illustrates an example non-limiting method 
for using weights assigned to video streams that have suffered 
stream corruption or stream error to generate a master video 
stream, in accordance with various aspects and implementa 
tions described herein; 
0024 FIG. 14 illustrates a schematic diagram of an exem 
plary non-limiting networked or distributed computing envi 
ronment for implementing one or more embodiments 
described herein; and 
0025 FIG. 15 illustrates a block diagram representing an 
exemplary non-limiting computing system or operating envi 
ronment in which various embodiments can be implemented. 

DETAILED DESCRIPTION 

0026 Various aspects or features of this disclosure are 
described with reference to the drawings, wherein like refer 
ence numerals are used to refer to like elements throughout. 
In this specification, numerous specific details are set forth in 
order to provide a thorough understanding of this disclosure. 
It should be understood, however, that the certain aspects of 
disclosure may be practiced without these specific details, or 
with other methods, components, materials, etc. In other 
instances, well-known structures and devices are shown in 
block diagram form to facilitate description and illustration of 
the innovation. 
0027. It is to be appreciated that in accordance with one or 
more embodiments or implementations described in this dis 
closure, multiple copies of a live video stream can be received 
over a network. When used herein, the term “video stream” 
will be understood as referring to a live video stream. The 
multiple copies of the video stream can each Suffer various 
stream corruptions or errors. The stream corruptions or errors 
in the multiple copies of the video stream can be corrected and 
the corrected video stream can be stored and served to end 
users. The corrected video stream eliminates visible artifacts 
and other problems associated with stream corruption or 
Stream errorS. 
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0028 Referring now to the drawings, with reference ini 
tially to FIG. 1, a system 100 that facilitates generation of a 
master video stream is presented. Aspects of the systems, 
apparatuses or processes explained in this disclosure can 
constitute machine-executable component(s) embodied 
within machine(s), e.g., embodied in one or more computer 
readable mediums (or media) associated with one or more 
machines. Such component(s), when executed by the one or 
more machines, e.g., computer(s), computing device(s), Vir 
tual machine(s), etc. can cause the one or more machines to 
perform the operations described. System 100 can include 
memory for storing computer executable components and 
instructions and one or more processors can facilitate opera 
tion of the computer executable components and instructions 
by the system 100. 
0029. In an embodiment, system 100 can include one or 
more media content generators 102 and a combination com 
ponent 108. System 100 represents a system that can be 
employed in one or more computers or devices in one or more 
data centers to provide a master media stream 110. The one or 
more media content generators 102 generate at least two 
media streams 104a, 104b. Although generation of just two 
data streams is illustrated, it will be understood that the one or 
more media content generators 102 can generate any number 
(N) of media streams greater than or equal to two. According 
to an embodiment, the number of media streams generated 
can be four (N=4). According to another embodiment, the 
number of media streams generated can be any odd number 
greater than 3 (ND3). In an embodiment, the media streams 
104a, 104b can be identical copies of each other. According to 
another embodiment, the media streams 104a, 104b can be 
different from each other (e.g., the media streams 104a, 104b 
can be encoded differently from each other). 
0030 The master media stream 100 can be substantially 
error free through combination of two or more media streams 
104a, 104b by the combination component 108. The combi 
nation component 108 can utilize footprints or other metadata 
106a, 106b associated with the media streams 104a, 104b to 
match various segments or packets of the media streams 
104a, 104b to facilitate the combination. The combination 
component 108 can utilize match segments of the media 
streams 104a, 104b and replace lost segments of one media 
stream 104a or 104b with complete segments of another 
media stream 104a or 104b. 

0031. As used herein, the term “media' can include any 
multimedia data. Examples of multimedia data include but 
are not limited to: Video data, audio data, video game data, or 
any other type of data that can be streamed. The term “seg 
ment, as used herein, refers to any part of a media stream. For 
example, a segment of the media stream can be a packet of a 
video stream that is transmitted via User Datagram Protocol 
(UDP). Digital video streams are often transmitted over net 
works via unreliable protocols, like UDP, that are subject to 
stream corruption or stream errors. Digital video streams are 
divided into packets or datagrams and transmitted according 
to UDP; however, UDP does not provide for sequencing the 
packets for reassembly of the digital video streams. The 
inability to sequence the packets leads to stream corruption or 
stream errors. During playback of the digital video stream, 
stream corruption or stream errors can cause visible artifacts. 
In some situations, the stream corruption or stream errors can 
cause Subsequent decoder systems to crash. It will be under 
stood that a segment of a media stream can refer to any part of 
the media stream that is transmitted via any protocol from a 



US 2013/0271655 A1 

Source to a destination. For example, the media stream can be 
transmitted across a more reliable protocol, such as TCP/IP. 
0032 Referring now to FIG. 2, illustrated is a system 200 
that synchronizes at least two media streams 104a, 104b to 
facilitate combination of the at least two live video streams 
104a, 104b. According to an embodiment, system 200 can 
include one or more media content generators 102, a synchro 
nization component 202, and a combination component 108. 
The one or more media content generators provide two or 
more media streams 104a, 104b. The two or more media 
streams 104a, 104b and fingerprints or other metadata 106a, 
106bassociated with the media streams 104a, 104b are sent to 
the synchronization component 202. The synchronization 
component can synchronize the at least two live video 
streams 104a, 104b to facilitate combination of the at least 
two live video streams 104a, 104b into a master media stream 
110 by the combination component 108. 
0033. In an embodiment, the synchronization component 
202 can matcha fingerprint or other associated metadata 104a 
of a segment of a media stream 104a to a fingerprint or other 
associated metadata 104b of a corresponding segment of 
another media stream 104b. When used herein, “fingerprints' 
refer to metadata associated with a set of data packets of a 
segment of a media stream. The synchronization component 
202 creates synchronized media streams 204a, 204b that are 
sent to the combination component 108 to facilitate genera 
tion of the master media stream 110. 

0034. The systems 100 and 200 of FIGS. 1 and 2 can be 
utilized in the generation of a master media stream 110 from 
two or more of any type of media stream. FIGS. 3-10 illustrate 
embodiments and aspects of the disclosure with respect to a 
specific example: a video stream. It will be understood that 
the embodiments and aspects described with respect to a 
video stream in FIGS. 3-10 can be employed with any media 
stream in the systems 100 and 200 of FIGS. 1 and 2. 
0035 Illustrated in FIG. 3 is an example non-limiting 
depiction 300 of the generation of at least two live video 
streams 306,308. Theat least two live video streams 306, 308 
can be generated by a media content generator 102. The 
media content generator 102, according to an embodiment, 
can include a camera 302 and an encoder 304. 

0036. The camera 302 can record video data related to any 
event. For example, the camera can record video data of a live 
event. According to an embodiment, the live event can be a 
sporting event. However, the event need not be limited to a 
live event. 

0037. The video data can be sent to an encoder 304 that can 
encode the video data for transmission across a protocol to at 
least two data centers (data centers A and B as shown in FIG. 
3). For example, data center A can receive a video stream A 
306 from the encoder 304, while data center B can receive a 
separate video stream B308 from the encoder 304. 
0038. Data center A is located at geographic location A 
310. Similarly, data center B is located at geographic location 
B 312. Geographic location A and geographic location B. 
according to an embodiment, can be located remotely from 
each other. For example, geographic location A can be in 
North America, while geographic location B can be in 
Europe. However, it will be understood that geographic loca 
tions A and B need not be located remotely from each other. 
For example, geographic locations A and B can both be 
located in the same facility in the United States, but the 
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geographic locations A and B can correspond to different 
hardware or software that receive the different video streams 
306, 308. 
0039 FIG. 4 illustrates an example non-limiting depiction 
400 of the processing of video streams 306, 308 at the differ 
ent data centers located at different geographic locations. A 
and B 310,312. Data center A at geographic location A310 
includes a router (Router A) 402 that sends the video stream 
306 to another router (Router A1) 406 for further distribution. 
The router (Router A) 402 also sends a copy of the video 
stream 306 to still another router (Router A2) 408. The routers 
(Router A1 and Router A2) 406 and 408 facilitate transmis 
sion of the corresponding video stream 306 and copy of the 
Video stream 306 to corresponding agents (Agent A1 and 
Agent A2) 414 and 416. 
0040 Agents’ are different “destination points' for the 
video stream 306 and the copy of the video stream 306 and are 
associated with storage devices 422, 424 that provide at least 
temporary storage of video segments 104a, 104b correspond 
ing to video stream 306 or the copy of the video stream 306 
and associated metadata 106a, 106b. The storage 422, 424 
can be memory or disk based. According to an embodiment, 
disk based storage is utilized because disk based storage 
provides a higher degree of reliability since the disk based 
storage is persistent even in the presence of agent 414, 416 
failure. 

0041. The agents (Agent A1 and Agent A2) 414 and 416 
determine fingerprints or other metadata associated with 
packets of the video stream 306 and the copy of the video 
stream 306. Packets of the video stream 104a, 104b and the 
associated fingerprints or other metadata 106a, 106b are at 
least temporarily stored in storage devices 422 and 424 at 
different locations within geographic location A310. As a 
non-limiting example, if geographic location A310 were the 
United States, router 402 can be located in New York City, 
while router 406, agent 414 and storage device 422 can be 
located in New York City and router 406, agent 416 and 
storage device 424 can be located in Boston. It will be under 
stood that the United States, New York City and Boston can be 
any country, state, province, or territory. 
0042. In a non-limiting example, video stream A.306 and 
the copy of video stream A can be multicast via UDP or UDP 
over network tunnels to the various routers 402, 406, 408 or 
agents 414, 416. According to an embodiment, the video 
stream A 306 and the copy of video stream A 306 can be 
received as encapsulated MEG2 Transport Streams (M2TS), 
which can be further encapsulated by real time transfer pro 
tocol (RTP). However, other formats, such as flash video 
(FLV) over real time messaging protocol (RTMP) are pos 
sible. 

0043. At each transmission, the video stream A 306 and 
the copy of video stream A 306 can suffer stream corruption 
or stream errors. When used herein, “stream corruption or 
stream errors' refer to video segments that are missing, cor 
rupt, or otherwise damaged. The stream corruption or stream 
errors of video stream A.306 and the copy of video stream A 
306 are assumed to be independent. In other words, video 
stream A.306 suffers stream corruption or stream errors that 
do not correlate with the stream corruption or stream errors of 
the copy of video stream A.306. Similarly, the stream corrup 
tion or stream errors of video stream A.306 areassumed to be 
independent of the stream corruption or stream errors of 
video stream B. 
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0044 Similarly to the data center located at location A 
310, the data center located at location B312 includes a router 
(Router B) 404 that sends the video stream 308 to another 
router (Router B1) 410 for further distribution. The router 
(Router B) 404 also sends a copy of the video stream 308 to 
another router (Router B2) 412. The routers (Router B1 and 
Router B2) 410 and 412 facilitate transmission of the corre 
sponding video stream 308 and copy of the video stream 308 
to corresponding agents (Agent B1 and Agent B2) 418 and 
420. According to an embodiment, the video stream B 308 
and the copy of video stream B308 can be received as encap 
sulated MEG2 Transport Streams (M2TS), which can be 
further encapsulated by real time transfer protocol (RTP). 
However, other formats, such as flash video (FLV) over real 
time messaging protocol (RTMP) are possible. 
0045. The agents (Agent B1 and Agent B2) 418 and 420 
determine fingerprints or other metadata associated with 
packets of the video stream 308 and the copy of the video 
stream 308. Packets of the video stream 104c. 104d and the 
associated fingerprints or metadata 106c. 106d are stored in 
storage devices 426 and 428 at different locations within 
geographic location B 312. 
0046. In a non-limiting example, similarly to video stream 
A306, video stream B308 and the copy of video stream B306 
can be multicast via UDP or UDP over network tunnels to the 
various routers 404, 410, 412 or agents 418, 420. At each 
transmission, the video stream B 308 and the copy of video 
stream B 308 can suffer stream corruption or stream errors. 
The stream corruption or stream errors of video stream B308 
and the copy of video stream B308 are assumed to be inde 
pendent. In other words, video stream B 308 suffers stream 
corruption or stream errors that do not correlate with the 
stream corruption or stream errors of the copy of video stream 
B308. The stream corruption or stream errors of video stream 
B 308 are also assumed to be independent of the stream 
corruption or stream errors of video stream A306. 
0047. The depictions 300 and 400 of FIGS. 3 and 4 can be 
utilized in connection with system 500 of FIG. 5 to facilitate 
service of a master video stream 110a, 110b, 110c, 110d to an 
end-user. The system includes a stitcher 502 that fetches the 
potentially corrupt video streams 104a, 104b, 104c. 104d. 
detects errors, and corrects the errors. According to an 
embodiment, the stitcher 502 can correct errors by replacing 
a packet with errors with an error free packet from a different 
stream. In another embodiment, the stitcher 502 can facilitate 
correction of the error in the stream. The stitcher 502 includes 
the combination component 108 as described with regard to 
FIG. 1. Optionally, according to an embodiment, the stitcher 
502 can also include the synchronization component 202, as 
described with regard to FIG. 2. 
0048. The stitcher 502 can receive video streams 104a, 
104b, 104c. 104d and associated fingerprints or other meta 
data 106a, 106b, 106C, 106d from different locations. 
According to an embodiment, the Stitcher can receive video 
104a, 104b and corresponding fingerprints or other metadata 
106a, 106b from storage 422 and 424 from data location A of 
FIG. 4 and receive video 104c. 104d and corresponding fin 
gerprints and other metadata 106a, 106b from storage 426 
and 428 of data center B of FIG. 4. 

0049. The combination component 108 of the stitcher 502 
can combine the video streams 104a, 104b, 104c, 104d to 
detect and eliminate errors in the video streams 104a, 104b, 
104c. 104d. The combination component 108 can detect cor 
rupt segments, missing segments, duplicated segments, and 

Oct. 17, 2013 

spurious segments. According to an embodiment, the combi 
nation component 108 does not need to detect the specific 
type of error. For example. The combination component 108 
can detect corrupt segments and spurious segments as the 
same kind of “noise.” 

0050. The combination component 108 can eliminate any 
detected stream corruption or stream errors or errors and 
produce redundant master copies 110a, 110b, 110c. 110d that 
are sent to storage devices 504,506, 508,510. Although the 
storage devices 504,506, 508, 510 are illustrated as separate 
storage devices from storage 422, 424, 426, 428, it will be 
understood that the storage devices can be the same (e.g., 
storage 422 corresponds to storage 504, storage 424 corre 
sponds to storage 506, storage 426 corresponds to storage 
508, storage 428 corresponds to storage 508). 
0051. The redundant master copies 110a, 110b, 110c, 
110d do not suffer from stream corruption or stream errors in 
video streams 104a, 104b, 104c, 104d. The combination 
component 108 combines video streams 104a, 104b. 104c. 
104d to eliminate any stream corruption or stream errors so 
that the master copies 110a, 110b, 110c. 110d are substan 
tially error free. According to an embodiment, the synchro 
nization component 202 can synchronize the video streams 
104a, 104b, 104c. 104d according to the associated finger 
prints or metadata 106a, 106b, 106c. 106d. The synchroniza 
tion component 202 can facilitate the combination of the 
video streams 104a, 104b. 104c. 104d by the combination 
component 108 into the redundant master video streams 
110a, 110b, 110c, 110d. 
0052. The system 500 also includes a video server 512 that 
can facilitate service of one of the redundant mater video 
streams 110a, 110b, 110c, 110d to an end-user, The video 
server 512 can access any storage location 504,506, 508,510 
to facilitate service. According to an embodiment, the video 
server can access a storage location 504, 506, 508, 510 
according to load of each storage location, reliability of each 
storage location, location of each storage location, a pre 
defined access Schedule for each storage location, or any 
other parameter that can be used to determine which of the 
storage locations can serve the video feed to the end-users 
quickly and accurately. 
0053 FIGS. 6 and 7 illustrate depictions 600, 700 of dif 
ferent video streams with different stream corruption or 
stream errors that can be used to generate a Substantially error 
free master video stream. FIG. 6 illustrates a legend 600 of the 
different types of segments or packets present in a data 
stream. For each segment, a video stream is assumed to have 
either a video segment 602 without errors or a stream corrup 
tion or stream error. Although many types of stream corrup 
tion or stream error can exist, any stream corruption or stream 
error is assumed to fall into the category of either a corrupt 
video segment 608 or a missing video segment 610. Corrupt 
Video segments 608 can include any video segment that is 
corrupt, repetitive, spurious, or the like. According to another 
embodiment, certain errors can be ignored. 
0054 According to an embodiment, the video segment 
602 without errors can include a fingerprint 606. The corrupt 
video segment 608 can also include a fingerprint 614, but 
fingerprint 614 can be different from a fingerprint that would 
be given to the same segment with no errors or corruption. 
According to an embodiment, the packet can be an abstractor 
reduced-size value that represents the content. However, the 
fingerprint does not have to be an abstract or reduced-size 
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value that represents the content. In another embodiment, the 
packet can be a portion of the content or the entire content. 
0055. The video segment 602 without errors can also 
include additional metadata. According to an embodiment, 
the additional metadata can include a time stamp 604. 
0056 FIG. 7 illustrates a depiction 700 of different video 
streams with different stream corruption or stream errors that 
are utilized in the generation of a master video stream. The 
master video stream is Substantially error free, even though 
the different video streams each show different stream cor 
ruption or stream errors. 
0057 Referring now to FIG. 8, illustrated is a system 800 
that facilitates the generation of a master video stream 110 at 
a data center by combing video streams according to a recipe 
810. System 800 includes the stitcher 502 described with 
respect to FIG. 5. The stitcher receives video streams from 
storage 422, 424, 426, 428 located at different data centers 
820, 840, 860,880. The stitcher 502 performs a deterministic 
segmentation of the video streams. According to an embodi 
ment, the Stitcher 502 detects certain distinguishing marks in 
the video stream that trigger the creation of a segment bound 
ary. Different segmentation approaches can be employed. 
According to an embodiment, sequences of segments can be 
combined into longer video segments if packets of a video 
stream are very Small or determined to be unimportant. 
0058. The stitcher 502 can employ the comparison com 
ponent 108 to compare the different segments of the video 
streams and perform a correction for any segments that 
exhibit errors. According to an embodiment, the comparison 
can be done in a segment-by-segment manner. The segment 
by-segment comparison allows the stitcher 502 to determine 
if two or more packets are equal or unequal. The comparison 
is made efficient by not comparing the actual segment con 
tents, but by comparing fingerprints or other metadata of the 
segment content. For example, the metadata can include a 
time code of the segment, a time code of the following seg 
ment, and a hash code of the content. In another embodiment, 
if a metadata-based comparison is unavailable, for example 
because the incoming streams are not bit identical, video 
content based similarity metrics can be employed. Examples 
of content based similarity metrics include image to image 
matching, histogram based matching, feature based match 
ing, compressed domain based matching, or the like. 
0059 Comparing the segments based on fingerprints or 
other metadata allows the stitcher 502 to avoid the fetching of 
actual video segments from the data centers 820, 840, 860, 
880 (or agents at the data centers 820,840,860,880). Instead, 
the stitcher 502 need only fetchafingerprint or other metadata 
representation of the video segments, which makes the 
stitcher 502 efficient both in terms of network bandwidth and 
CPU utilization. The actual fetching of video data is delayed 
until the comparison is complete and the stitcher 502 needs to 
find a copy of each segment of the master video stream 110. 
0060 According to an embodiment, the stitcher can create 
a recipe 810 for creation of the master video stream 110 to 
each data center 820, 840, 860, 880. Only creation of the 
master video stream 110 at data center A 820 will be 
described. However, it will be understood that similar recipes 
can be created for each data center. The recipe 810 can be sent 
to a coordinator 802 at the data center 820. Each data center 
840, 860,880 has a corresponding coordinator 804, 806, 808 
that can operate similarly. 
0061 The coordinator 802 can retrieve video segments 
corresponding to the recipe 810. The recipe 810 uses locally 
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stored segments whenever possible. Only when a stream cor 
ruption or stream error occurs in a locally stored packet does 
the recipe 810 call for an externally stored segment. 
0062 Although only one external data center (data center 
D 880) is shown as providing external packets to the coordi 
nator of data center A820, it will be understood that all of the 
other data centers 840, 860, 880 can provide external packets 
to data center A820. As shown in FIG.9, the external packets 
can be retrieved from any external data centeraccording to the 
recipe 810. 
0063 FIG. 10 illustrates a system 1000 that is similar to 
system 800. System 1000 facilitates the generation of a mas 
ter video stream at data center D 880 by compensating for 
stream corruption or stream errors in a local video stream with 
packets from external video streams according to a recipe 
1002. The recipe 1002 retrieves an external segment when a 
segment experiences stream corruption or stream error or 
other error, but defaults back to the local copy when there is 
O CO. 

0064. Each other data center 820,840, 860 is accessible to 
coordinator 808. The recipe indicates that the external seg 
ment can come from data center A820, data center B 840, or 
data center C860. According to an embodiment, choice of the 
data center to provide the external segment can be based on 
schedule for Switching between external data sources. In 
another embodiment, the choice of the data center to provide 
the external segment can be based on a weight given to the 
different data centers 820, 840, 860. The weight can be based 
on any parameter of the data center, Such as, location, reli 
ability, load, or the like. In the case of the weight being based 
on location, data center C 860 can have a higher weight than 
data centers A and B 820 and 840 because data center C 860 
is in the same geographic location as data center D 880. 
However, if there is a general outage in the geographical 
location, data centers A and B 820 and 840 that are located at 
a different geographical location can have a greater weight 
than data center C860. 

0065 FIGS. 11-13 illustrate methods and/or flow dia 
grams in accordance with implementations of this disclosure. 
For simplicity of explanation, the methods are depicted and 
described as a series of acts. However, acts in accordance with 
this disclosure can occur in various orders and/or concur 
rently, and with other acts not presented and described in this 
disclosure. Furthermore, not all illustrated acts may be 
required to implement the methods in accordance with the 
disclosed subject matter. In addition, those skilled in the art 
will understand and appreciate that the methods could alter 
natively be represented as a series of interrelated states via a 
state diagram or events. Additionally, it should be further 
appreciated that the methods disclosed in this specification 
are capable of being stored on an article of manufacture to 
facilitate transporting and transferring Such methods to com 
puting devices. The term article of manufacture, as used in 
this disclosure, is intended to encompass a computer program 
accessible from any computer-readable device or computer 
readable storage/communications media. 
0.066 Referring to FIG. 11, presented is a flow diagram of 
an example application of systems described in this specifi 
cation in accordance with an embodiment. In an aspect, 
example method 1100 of a system for generating a master 
Video stream is stored in a memory and utilizes a processor to 
execute computer executable instructions to perform func 
tions. At 1102, at least two live video streams are received 
(e.g., using a combination component 108). At 1104, the at 
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least two live video streams are combined (e.g., using a com 
bination component 108). At 1106, a master video stream is 
generated from the at least two live video streams (e.g., using 
a combination component 108). 
0067 Referring to FIG. 12, presented is a flow diagram of 
an example application of systems described in this specifi 
cation in accordance with an embodiment. In an aspect, 
example method 1200 of a system for a substantially error 
free master video stream from at least two live video streams 
that have suffered stream corruption or stream error is stored 
in a memory and utilizes a processor to execute computer 
executable instructions to perform functions. At 1202, a first 
data stream with a first stream corruption or stream error and 
a second data stream with a second stream corruption or 
stream error are received (e.g., using a Stitcher 502 from data 
centers 820, 840, 860,880). At 1204, the first stream corrup 
tion or stream error of the first data stream is corrected with a 
corresponding packet of the second data stream (e.g. using a 
correction component 108 of a stitcher 502). At 1206, a sub 
stantially error-free master video stream is generated (e.g., by 
stitcher 502). 
0068 Referring to FIG. 13, presented is a flow diagram of 
an example application of systems described in this specifi 
cation in accordance with an embodiment. In an aspect, 
example method 1300 of a system for using weights assigned 
to video streams that have suffered stream corruption or 
stream error to generate a master video stream is stored in a 
memory and utilizes a processor to execute computer execut 
able instructions to perform functions. 
0069. At 1302, weights are assigned to at least three data 
sources (e.g., using a coordinator 802, 804, 806, or 808 at a 
data source 820, 840, 860 or 880). For example, the data 
Source associated with the coordinator can be assigned the 
highest or default weight, while the other data sources can be 
assigned weights based on a number of parameters, such as 
location, reliability, load, or the like. At 1304, an error is 
detected in a video segment from one of the data sources (e.g., 
using a stitcher 502). At 1306, the error in the video segment 
is corrected with a corresponding video segment from one of 
the other data sources according to the weight (e.g., using the 
coordinator 802, 804, 806, or 808 and a recipe 810 from the 
stitcher 502). 

Exemplary Networked and Distributed Environments 

0070. One of ordinary skill in the art can appreciate that 
the various embodiments described herein can be imple 
mented in connection with any computer or other client or 
server device, which can be deployed as part of a computer 
network or in a distributed computing environment, and can 
be connected to any kind of data store where media may be 
found. In this regard, the various embodiments described 
herein can be implemented in any computer system or envi 
ronment having any number of memory or storage units, and 
any number of applications and processes occurring across 
any number of storage units. This includes, but is not limited 
to, an environment with server computers and client comput 
ers deployed in a network environment or a distributed com 
puting environment, having remote or local storage. 
0071 Creation of a substantially error-free master media 
stream from at least two media streams located at distributed 
data centers includes the exchange of information, cache 
storage and disk storage for objects, such as video streams or 
portions of video streams. In this regard, a variety of devices 
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may have applications, objects or resources that may partici 
pate in the various embodiments of this disclosure. 
0072 FIG. 14 provides a schematic diagram of an exem 
plary networked or distributed computing environment in 
which embodiments described herein can be implemented. 
The distributed computing environment includes computing 
objects 1410, 1412, etc. and computing objects or devices 
1420, 1422, 1424, 1426, 1428, etc., which can include pro 
grams, methods, data stores, programmable logic, etc., as 
represented by applications 1430, 1432,1434, 1436,14314. It 
can be appreciated that computing objects 1410, 1412, etc. 
and computing objects or devices 1420, 1422, 1424, 1426, 
1428, etc. can include different devices, such as personal 
digital assistants (PDAs), audio/video devices, mobile 
phones, MPEG-1 Audio Layer 3 (MP3) players, personal 
computers, laptops, tablets, etc. 
0073. Each computing object 1410, 1412, etc. and com 
puting objects or devices 1420, 1422, 1424, 1426, 1428, etc. 
can communicate with one or more other computing objects 
1410, 1412, etc. and computing objects or devices 1420, 
1422, 1424, 1426, 1428, etc. by way of the communications 
network 1440, either directly or indirectly. Even though illus 
trated as a single element in FIG. 14, communications net 
work 1440 can include other computing objects and comput 
ing devices that provide services to the system of FIG. 14, 
and/or can represent multiple interconnected networks, 
which are not shown. Each computing object 1410, 1412, etc. 
or computing objects or devices 1420, 1422, 1424, 1426, 
1428, etc. can also contain an application, such as applica 
tions 1430, 1432,1434, 1436,1438, that might make use of an 
application programming interface (API), or other object, 
software, firmware and/or hardware, suitable for communi 
cation with or implementation of the various embodiments of 
the subject disclosure. 
0074 There are a variety of systems, components, and 
network configurations that Support distributed Storage of 
media streams and creation of a Substantially error-free mas 
ter media stream. For example, computing systems can be 
connected together by wired or wireless systems, by local 
networks or widely distributed networks. Currently, many 
networks are coupled to the Internet, which provides an infra 
structure for widely distributed computing and encompasses 
many different networks, though any network infrastructure 
can be used for exemplary communications made incident to 
the systems as described in various embodiments. 
0075 Thus, a host of network topologies and network 
infrastructures, such as client/server, peer-to-peer, or hybrid 
architectures, can be utilized. The client can be a member of 
a class or group that uses the services of another class or 
group. A client can be a computer process, e.g., roughly a set 
of instructions or tasks, that requests a service provided by 
another program or process. A client can utilize the requested 
service without having to know all working details about the 
other program or the service itself. 
0076. As used in this application, the terms “component.” 
“module.” “system, and the like are intended to refer to a 
computer-related entity, either hardware, software, firmware, 
a combination of hardware and software, software and/or 
Software in execution. For example, a component can be, but 
is not limited to being, a process running on a processor, a 
processor, an object, an executable, a thread of execution, a 
program, and/or a computer. By way of illustration, both an 
application running on a computing device and/or the com 
puting device can be a component. One or more components 
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can reside within a process and/or thread of execution and a 
component can be localized on one computer and/or distrib 
uted between two or more computers. In addition, these com 
ponents can execute from various computer-readable storage 
media having various data structures stored thereon. The 
components can communicate by way of local and/or remote 
processes such as in accordance with a signal having one or 
more data packets (e.g., data from one component interacting 
with another component in a local system, distributed system, 
and/or across a network Such as the Internet with other sys 
tems by way of the signal). 

0077. Moreover, the term “or' is intended to mean an 
inclusive 'or' rather than an exclusive “or.” That is, unless 
specified otherwise, or clear from the context, the phrase “X 
employs A or B is intended to mean any of the natural 
inclusive permutations. That is, the phrase "X employs A or 
B' is satisfied by any of the following instances: X employs 
A: X employs B; or X employs both A and B. In addition, the 
articles “a” and “an as used in this application and the 
appended claims should generally be construed to mean "one 
or more' unless specified otherwise or clear from the context 
to be directed to a singular form. 
0078. In a client/server architecture, particularly a net 
worked system, a client can be a computer that accesses 
shared network resources provided by another computer, e.g., 
a server. In the illustration of FIG. 14, as a non-limiting 
example, computing objects or devices 1420, 1422, 1424, 
1426, 1428, etc. can be thought of as clients and computing 
objects 1410, 1412, etc. can be thought of as servers where 
computing objects 1410, 1412, etc. provide data services, 
Such as receiving data from client computing objects or 
devices 1420, 1422, 1424, 1426, 1428, etc., storing of data, 
processing of data, transmitting data to client computing 
objects or devices 1420, 1422, 1424, 1426, 1428, etc., 
although any computer can be considered a client, a server, or 
both, depending on the circumstances. Any of these comput 
ing devices can process data, or request transaction services 
or tasks that can implicate the techniques for systems as 
described herein for one or more embodiments. 

0079 A server can be typically a remote computer system 
accessible over a remote or local network, Such as the Internet 
or wireless network infrastructures. The client process can be 
active in a first computer system, and the server process can be 
active in a second computer system, communicating with one 
another over a communications medium, thus providing dis 
tributed functionality and allowing multiple clients to take 
advantage of the information-gathering capabilities of the 
server. Any software objects utilized pursuant to the tech 
niques described herein can be provided standalone, or dis 
tributed across multiple computing devices or objects. 
0080. In a network environment in which the communica 
tions network/bus 1440 can be the Internet, for example, the 
computing objects 1410, 1412, etc. can be Web servers, file 
servers, media servers, etc. with which the client computing 
objects or devices 1420, 1422, 1424, 1426, 1428, etc. com 
municate via any of a number of known protocols, such as the 
hypertext transfer protocol (HTTP). Computing objects 
1410, 1412, etc. can also serve as client computing objects or 
devices 1420, 1422, 1424, 1426, 1428, etc., as can be char 
acteristic of a distributed computing environment utilized for 
distributed storage of media streams and the creation of a 
master video stream. 
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Exemplary Computing Device 
I0081. As mentioned, advantageously, the techniques 
described herein can be applied to any suitable device. It is to 
be understood, therefore, that handheld, portable and other 
computing devices and computing objects of all kinds are 
contemplated for use in connection with the various embodi 
ments, i.e., anywhere that a device may wish to read or write 
transactions from or to a data store. Accordingly, the below 
remote computer described below in FIG. 15 is but one 
example of a computing device. Additionally, a Suitable 
server can include one or more aspects of the below computer, 
Such as a media server or other media management server 
components. 
I0082 Although not required, embodiments can be partly 
implemented via an operating system, for use by a developer 
of services for a device or object, and/or included within 
application software that operates to perform one or more 
functional aspects of the various embodiments described 
herein. Software can be described in the general context of 
computer executable instructions, such as program modules, 
being executed by one or more computers, such as client 
workstations, servers or other devices. Those skilled in the art 
will appreciate that computer systems have a variety of con 
figurations and protocols that can be used to communicate 
data, and thus, no particular configuration or protocol is to be 
considered limiting. 
I0083 FIG. 15 thus illustrates an example of a suitable 
computing environment 1500 in which one or aspects of the 
embodiments described herein can be implemented, although 
as made clear above, the computing environment 1500 is only 
one example of a suitable computing environment and is not 
intended to Suggest any limitation as to scope of use or func 
tionality. Neither is the computing environment 1500 to be 
interpreted as having any dependency or requirement relating 
to any one or combination of components illustrated in the 
exemplary computing environment 1500. 
I0084 With reference to FIG. 15, an exemplary computing 
environment 1500 for implementing one or more embodi 
ments includes a computing device in the form of a computer 
1510 is provided. Components of computer 1510 can include, 
but are not limited to, a processing unit 1520, a memory 1530, 
and a system bus 1522 that couples various system compo 
nents including the system memory to the processing unit 
1520. The system memory can store components, like the 
stitcher 502, the combination component 108, the coordinator 
802, 804, 806, 808, and the like. The processor 1520 can 
facilitate execution of the components. 
I0085 Computer 1510 typically includes a variety of com 
puter readable media and can be any available media that can 
be accessed by computer 1510. The memory 1530 can 
include computer storage media in the form of volatile and/or 
nonvolatile memory such as read only memory (ROM) and/or 
random access memory (RAM). The data centers 820, 840, 
860 and 880 can employ either volatile or nonvolatile 
memory or some combination thereof. By way of example, 
and not limitation, memory 1530 can also include an operat 
ing system, application programs, other program modules, 
and program data. 
0.086 A user can entercommands and information into the 
computer 1510 through input devices 1540, non-limiting 
examples of which can include a keyboard, keypad, a pointing 
device, a mouse, stylus, touchpad, touch screen, trackball, 
motion detector, camera, microphone, joystick, game pad, 
scanner, video camera or any other device that allows the user 
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to interact with the computer 1510. A monitor or other type of 
display device can be also connected to the system bus 1522 
via an interface, such as output interface 1550. In addition to 
a monitor, computers can also include other peripheral output 
devices such as speakers and a printer, which can be con 
nected through output interface 1550. 
0087. The computer 1510 can operate in a networked or 
distributed environment using logical connections to one or 
more other remote computers or remote data centers 820, 
840, 860, 880, such as remote computer 1570. The remote 
computer 1570 can be a personal computer, a server, a router, 
a network PC, a peer device or other common network node, 
or any other remote media consumption or transmission 
device, and can include any or all of the elements described 
above relative to the computer 1510. The logical connections 
depicted in FIG. 15 include a network 1572, such local area 
network (LAN) or a wide area network (WAN), but can also 
include other networkS/buses e.g., cellular networks. 
0088 As mentioned above, while exemplary embodi 
ments have been described in connection with various com 
puting devices and network architectures, the underlying con 
cepts can be applied to any network system and any 
computing device or system in which it is desirable to publish 
or consume media in a flexible way. 
0089 Also, there are multiple ways to implement the same 
or similar functionality, e.g., an appropriate API, tool kit, 
driver code, operating system, control, standalone or down 
loadable software object, etc. which enables applications and 
services to take advantage of the techniques detailed herein. 
Thus, embodiments herein are contemplated from the stand 
point of an API (or other software object), as well as from a 
software or hardware object that implements one or more 
aspects described herein. Thus, various embodiments 
described herein can have aspects that are wholly in hard 
ware, partly in hardware and partly in Software, as well as in 
software. 
0090 Computing devices typically include a variety of 
media, which can include computer-readable storage media 
and/or communications media, in which these two terms are 
used herein differently from one another as follows. Com 
puter-readable storage media can be any available storage 
media that can be accessed by the computer, can be typically 
of a non-transitory nature, and can include both Volatile and 
nonvolatile media, removable and non-removable media. By 
way of example, and not limitation, computer-readable Stor 
age media can be implemented in connection with any 
method or technology for storage of information Such as 
computer-readable instructions, program modules, struc 
tured data, or unstructured data. Computer-readable storage 
media can include, but are not limited to, RAM, ROM, elec 
trically erasable programmable read only memory (EE 
PROM), flash memory or other memory technology, compact 
disc read only memory (CD-ROM), digital versatile disk 
(DVD) or other optical disk storage, magnetic cassettes, mag 
netic tape, magnetic disk storage or other magnetic storage 
devices, or other tangible and/or non-transitory media which 
can be used to store desired information. Computer-readable 
storage media can be accessed by one or more local or remote 
computing devices, e.g., via access requests, queries or other 
data retrieval protocols, for a variety of operations with 
respect to the information stored by the medium. 
0091. On the other hand, communications media typically 
embody computer-readable instructions, data structures, pro 
gram modules or other structured or unstructured data in a 
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data signal Such as a modulated data signal (e.g., a carrier 
wave or other transport mechanism) and include any infor 
mation delivery or transport media. The term “modulated data 
signal' or signals refers to a signal that has one or more of its 
characteristics set or changed in Such a manner as to encode 
information in one or more signals. By way of example, and 
not limitation, communication media include wired media, 
Such as a wired network or direct-wired connection, and 
wireless media Such as acoustic, radio frequency (RF), infra 
red and other wireless media. 

0092. It is to be understood that the embodiments 
described herein can be implemented in hardware, software, 
firmware, middleware, microcode, or any combination 
thereof. For a hardware implementation, the processing units 
can be implemented within one or more application specific 
integrated circuits (ASICs), digital signal processors (DSPs), 
digital signal processing devices (DSPDs), programmable 
logic devices (PLDs), field programmable gate arrays (FP 
GAS), processors, controllers, micro-controllers, micropro 
cessors and/or other electronic units designed to perform the 
functions described herein, or a combination thereof. As it 
employed in this specification, the term “processor can refer 
to Substantially any computing processing unit or device 
comprising, but not limited to comprising, single-core pro 
cessors; single-processors with Software multithread execu 
tion capability; multi-core processors; multi-core processors 
with software multithread execution capability; multi-core 
processors with hardware multithread technology; parallel 
platforms; and parallel platforms with distributed shared 
memory. Additionally, a processor can refer to an integrated 
circuit, an application specific integrated circuit (ASIC), a 
digital signal processor (DSP), a field programmable gate 
array (FPGA), a programmable logic controller (PLC), a 
complex programmable logic device (CPLD), a discrete gate 
or transistor logic, discrete hardware components, or any 
combination thereof designed to perform the functions 
described in this disclosure. Processors can exploit nano 
scale architectures such as, but not limited to, molecular and 
quantum-dot based transistors, Switches and gates, in order to 
optimize space usage or enhance performance of user equip 
ment. A processor may also be implemented as a combination 
of computing processing units. 
0093. When the embodiments are implemented in soft 
ware, firmware, middleware or microcode, program code or 
code segments, they can be stored in a machine-readable 
medium (or a computer-readable storage medium), such as a 
storage component. A code segment can represent a proce 
dure, a function, a Subprogram, a program, a routine, a Sub 
routine, a module, a software package, a class, or any com 
bination of instructions, data structures, or program 
statements. A code segment can be coupled to another code 
segment or a hardware circuit by passing and/or receiving 
information, data, arguments, parameters, or memory con 
tents. Information, arguments, parameters, data, etc. can be 
passed, forwarded, or transmitted using any Suitable means 
including memory sharing, message passing, token passing. 
network transmission, etc. 
0094 For a software implementation, the techniques 
described herein can be implemented with modules or com 
ponents (e.g., procedures, functions, and so on) that perform 
the functions described herein. The software codes can be 
stored in memory units and executed by processors. A 
memory unit can be implemented within the processor or 
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external to the processor, in which case it can be communi 
catively coupled to the processor via various structures. 
0095 Reference throughout this specification to “one 
embodiment,” or “an embodiment,” means that a particular 
feature, structure, or characteristic described in connection 
with the embodiment is included in at least one embodiment. 
Thus, the appearances of the phrase “in one embodiment,” or 
“in an embodiment, in various places throughout this speci 
fication are not necessarily all referring to the same embodi 
ment. Furthermore, the particular features, structures, or 
characteristics may be combined in any suitable manner in 
one or more embodiments. 

0096. The words “example” or “exemplary” are used in 
this disclosure to mean serving as an example, instance, or 
illustration. Any aspect or design described in this disclosure 
as “exemplary” is not necessarily to be construed as preferred 
or advantageous over other aspects or designs. Rather, use of 
the words “example' or “exemplary' is intended to present 
concepts in a concrete fashion. In this specification, terms 
such as “data store.” “buffer and substantially any other 
information storage component relevant to operation and 
functionality of a component, refer to “memory compo 
nents, or entities embodied in a “memory” or components 
comprising the memory. It will be appreciated that the 
memory components, or computer-readable storage media, 
described in this disclosure can be either volatile memory or 
nonvolatile memory, or can include both volatile and non 
volatile memory. By way of illustration, and not limitation, 
nonvolatile memory can include read only memory (ROM), 
programmable ROM (PROM), electrically programmable 
ROM (EPROM), electrically erasable ROM (EEPROM), or 
flash memory. Volatile memory can include random access 
memory (RAM), which acts as external cache memory. By 
way of illustration and not limitation, RAM is available in 
many forms such as synchronous RAM (SRAM), dynamic 
RAM (DRAM), synchronous DRAM (SDRAM), double 
data rate SDRAM (DDR SDRAM), and enhanced SDRAM 
(ESDRAM). Additionally, the disclosed memory compo 
nents of systems or methods in this disclosure are intended to 
comprise, without being limited to comprising, these and any 
other suitable types of memory. 
0097 What has been described above includes examples 
of the embodiments of the present invention. It is, of course, 
not possible to describe every conceivable combination of 
components or methods for purposes of describing the 
claimed Subject matter, but it is to be appreciated that many 
further combinations and permutations of this innovation are 
possible. Accordingly, the claimed Subject matter is intended 
to embrace all Such alterations, modifications, and variations 
that fall within the spirit and scope of the appended claims. 
Further, the order in which some or all of the process blocks 
appearin each process should not be deemed limiting. Rather, 
it should be understood that some of the process blocks can be 
executed in a variety of orders that are not illustrated in this 
disclosure. Moreover, the above description of illustrated 
embodiments of this disclosure, including what is described 
in the Abstract, is not intended to be exhaustive or to limit the 
disclosed embodiments to the precise forms disclosed. While 
specific embodiments and examples are described in this 
disclosure for illustrative purposes, various modifications are 
possible that are considered within the scope of such embodi 
ments and examples, as those skilled in the relevant art can 
recognize. 
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0098. In particular and in regard to the various functions 
performed by the above described components, modules, sys 
tems and the like, the terms used to describe Such components 
are intended to correspond, unless otherwise indicated, to any 
component which performs the specified function of the 
described component (e.g., a functional equivalent), even 
though not structurally equivalent to the disclosed structure, 
which performs the function in the herein illustrated exem 
plary aspects of the claimed subject matter. The aforemen 
tioned systems, devices, and circuits have been described 
with respect to interaction between several components and/ 
or blocks. It can be appreciated that Such systems, devices, 
circuits, and components and/or blocks can include those 
components or specified Sub-components, some of the speci 
fied components or Sub-components, and/or additional com 
ponents, and according to various permutations and combi 
nations of the foregoing. Sub-components can also be 
implemented as components communicatively coupled to 
other components rather than included within parent compo 
nents (hierarchical). Additionally, it should be noted that one 
or more components may be combined into a single compo 
nent providing aggregate functionality or divided into several 
separate Sub-components, and any one or more middle layers, 
Such as a management layer, may be provided to communi 
catively couple to Such sub-components in order to provide 
integrated functionality. Any components described in this 
disclosure may also interact with one or more other compo 
nents not specifically described in this disclosure but known 
by those of skill in the art. 
0099. In addition, while a particular feature of this inno 
vation may have been disclosed with respect to only one of 
several implementations, such feature may be combined with 
one or more other features of the other implementations as 
may be desired and advantageous for any given or particular 
application. Furthermore, to the extent that the terms 
“includes.” “including,” “has.” “contains.” variants thereof, 
and other similar words are used in either the detailed descrip 
tion or the claims, these terms are intended to be inclusive in 
a manner similar to the term "comprising as an open transi 
tion word without precluding any additional or other ele 
mentS. 
What is claimed is: 
1. A system, comprising: 
at least one media content generator that generates at least 
two live video streams; 

a non-transitory memory that stores computer executable 
components; and 

a processor that executes the following computer execut 
able component stored within the memory: 
a combination component that combines the at least two 

live video streams to generate a master video stream. 
2. The system of claim 1, wherein the at least two live video 

streams are identical copies. 
3. The system of claim 1, wherein the at least two live video 

streams are not identical. 
4. The system of claim3, wherein the at least two live video 

streams originate from at least two data centers at different 
geographical locations. 

5. The system of claim 4, wherein the at least two live video 
streams are encoded in different manners at the at least two 
data centers. 

6. The system of claim 1, wherein 
the at least one media content generator generates N live 

video streams, and 
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the combination component combines the N live video 
Streams, 

wherein N is at least four. 
7. The system of claim 1, further comprising: a synchroni 

Zation component that synchronizes the at least two live video 
StreamS. 

8. The system of claim 7, wherein the synchronization 
component matches a fingerprint of a segment of a first video 
stream of the at least two live video streams to a fingerprint of 
a segment of a second video stream of the at least two live 
Video streams. 

9. The system of claim 8, wherein the fingerprints include 
metadata associated with a set of data packets of the segment 
of the first video stream and a set of data packets of the 
segment of the second video stream. 

10. A method, comprising: 
receiving at least two live video streams; 
combining the at least two live video streams; and 
generating a master video stream from the at least two live 

Video streams. 
11. The method of claim 10, wherein the receiving further 

comprises: receiving the at least two live video streams that 
are multicast as at least two data streams according to User 
Datagram Protocol. 

12. The method of claim 11, wherein the receiving further 
comprises: receiving a first data stream of the at least two data 
streams with a first stream corruption or stream error and 
receiving a second data stream of the at least two data streams 
with a second stream corruption or stream error. 

13. The method of claim 12, further comprising: correcting 
the first stream corruption or stream error of the first data 
stream with a corresponding packet of the second data stream, 
wherein the first stream corruption or stream error is different 
from the second stream corruption or stream error. 

14. The method of claim 13, wherein the correcting further 
comprises: 

identifying a fingerprint of a packet of the first data stream 
that has been lost; 

searching the second data stream for a packet with a Sub 
stantially similar fingerprint to the packet of the first data 
stream; and 
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replacing the packet of the first data stream that has been 
lost in the master video stream with the packet with the 
Substantially similar fingerprint from the second data 
Stream. 

15. The method of claim 11, wherein the receiving further 
comprises: receiving a first video stream of the at least two 
data streams from a first location and receiving a second video 
stream of the at least two data streams from a second location 
geographically remote from the first location. 

16. The method of claim 10, wherein the generating further 
comprising: generating a Substantially error-free master 
video stream from the at least two live video streams. 

17. A computer-readable storage medium having instruc 
tions stored thereon that, in response to execution, cause a 
system to perform operations, comprising: 

receiving at least two live video streams; and 
generating a master video stream by combining the at least 
two live video streams. 

18. The computer-readable storage medium of claim 17, 
wherein 

the receiving further comprises: receiving at least three 
video streams and assigning at least three weights to the 
at least three video streams; and 

the generating further comprises: 
detecting an error in a segment of one of the at least three 

video streams; 
replacing the segment of the one of the at least two live 

video streams with a corresponding segment of another 
stream based on the weight. 

19. The computer-readable storage medium of claim 18, 
wherein the assigning further comprises: 

assigning the at least three weights to the at least three 
video streams based on originating locations of the at 
least three video streams. 

20. The computer-readable storage medium of claim 18, 
wherein the assigning further comprises: 

assigning the at least three weights to the at least three 
video streams based on reliabilities of the at least three 
video streams. 


