CLOUD BASED CONTENT ASSEMBLY METHOD AND SYSTEM 5BACKGROUND Advances
I n communi cation technol ogy and network infrastructure have conferred upon
the consuners of television (TV) content a | evel of control over their
entertai nment options that woul d have been al nost uni magi nable to previous
generations of viewers. Due, for exanple, to technol ogy innovations
enabling 10 consuners to record progranm ng content for delayed view ng
outside of its schedul ed broadcast tinme slot, consumers are no | onger
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to be highly discrimnating about their view ng 15choi ces. The enpower nent
of TV viewers enabl ed by technol ogi cal advances has created substanti al

chal | enges for the providers of CQR%R@;QQH ng to market that content
a

to a national or international xanpl e, regional, or even

| ocal differences in history, traditions, denographics, .and prevailing
soci al nores dedvances in communication technology and network infrastructure have

conferred upon the consumers of television (TV) content a level of control over their
entertainment options that would have been almost unimaginable to previous
generations of viewers. Due, for example, to technology innovations enabling
10  consumers to record programming content for delayed viewing outside of its
scheduled broadcast time slot, consumers are no longer constrained by the traditional
TV broadcast scheduling paradigm. Moreover, the seemingly ever-expanding
selection of programming content available through cable and subscription services,
for example, has enabled viewers to be highly discriminating about their viewing
15  choices.

The empowerment of TV viewers enabled by technological advances has
created substantial challenges for the providers of content attempting to market that
confent to a national or international audience. For example, regional, or even local
differences in history, traditions, demographics, and prevailing social mores may

20 significantly influence a viewer’s decision to follow the programming offered by a
particular broadcasting network, or to abandon that programming in favor of content
offered by a competing network or provider. To some extent, such decisions may be
based upon the quality of the core programming content. However, those decisions

may also be affected by the degree to which the content, including advertising and/or



20 significantly influence a viewer's decision to follow the progranm ng

of fered by a particul ar broadcasting network, or to abandon that
programm ng in favor of content offered by a conpeting network or provider.
To sonme extent, such decisions may be based upon the quality of the core
progranm ng content. However, those decisions may al so be affected by the
degree to which the content, including advertising and/or pronotional
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resonat e e values and sensibilities of viewers.
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of the figures, and as set forth nore conpletely in the clains.



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a bl ock diagram show ng
a conventional infrastructure intensive |inear approach to assenbling
progranmmi ng content; Figure 2 is a conceptual block diagram

show ng an exanple cloud based 5 content assenbly system Figure 3
shows a nore detail ed exanple of a control surface for use with a cloud
based content assenbly system Figure 4 shows a di agram of an exanpl e
virtual assenbly platformof a cloud based content assenbly system

10Fi gure 5 shows a diagramof an e ygf kfl ow automation unit of a
virtual assenbly platforminplenen t of a cloud based content

assenbly syst Fi.gure 6A sho a di agram of, an exanpl e content
managenent un?[rtfllefﬁ aLg W’rvt“?ﬁ{ M&%‘?@%&Iﬁ? gir?b‘ﬁe‘??éﬁ&é’@n t 3839Me¥s 5
cl oud based content assenbly system 15Fi gure 6B shows anot her exanple
i npl ementsabdtamtially as chotvenin aadageleeaibed in connection with at least one of the

figures, and as set forth more completely in the claims.



unit of a virtual assenbly platforminplenented as part of a cloud based
content assenbly system and Figure 7 is a flowhart presenting an
exanpl e nethod for use by a cloud based content assenbly system 20
DETAI LED DESCRI PTI ON The foll ow ng description contains specific
information pertaining to inplenmentations in the present disclosure. One
skilled in the art will recognize that the present disclosure may be

i mpl enented in a mannegIEESESORIPTINIGRTHE PRECWINGS | y di scussed
herein. The drawi ngs i the present application and their acconpanying
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indicated by like or corresponding reference nunerals. Mreover, the
dr awi ngs limear approadhrtatassamsbling pregramastneom@ipl i cati on are generally not to
scale, and are not intended 10 to correspond to actual relative dinensions.
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consu y tourt viewer favor by conform ng progranm ng
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practicability of such a solution in the conventional production and/or
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based content assembly system;

10 Figure 5 shows a diagram of an example workflow automation unit of a virtual

assembly platform implemented as part of a cloud based content assembly system;

Figure 6A shows a diagram of an example content management unit of a
virtual assembly platform implemented as part of a cloud based content assembly
system;

15 Figure 6B shows another example implementation of a content management
unit of a virtual assembly platform implemented as part of a cloud based content
assembly system; and

Figure 7 is a flowchart presenting an example method for use by a cloud based
content assembly system.

20



20 costs inposed by extension of the conventional |inear content assenbly
nodel to the devel opnent of custom zed |inear channel streans, as
represented, for exanple, by the diagram shown in Figure 1. Figure 1
is a block diagram show ng a conventional infrastructure intensive |inear
approach to assenbling programm ng content. Content assenbly system 100
depicts assenbly of three distinct custom zed |inear channel streans 192a,
192b, and 192c, for play-out as a contribution feed to respective content

di stributors 194a, 194b, 5 anpEIMEEIXDEEIOPTIONY to di stinct market
segnments. According to the conventional Tinear assenbly approach shown in

Figure 1, eac us 1.zed linear. channel. streamreguires. its own.dedicated
assenbly pl at rf gl%m ttoggyl lg&a %Eél,plﬁggsgﬁﬁfaflnsof‘;pceﬁﬁco %'qu%ﬁoﬂeé)reﬁ@ﬁ%efo
stream 192a requires | nput 180a, which may include non-live content, for
exanpl e, implegpentatiens Wetheeprgsant alischdsuss s é%l@l skiliechirf thenart 90H resngniizeathat
hardware 10 infrastructure 193a, software infrastructure 195a, and process

aut omat i ehe L9résertthdiscloshic ahby bedgiplenehlea usen dhasmd@niffiGant fmrehat
resources. Anal ogously, assenbly of custom zed |inear channel stream 192b

requi ges | 0 i i u live.and non-ljve content,  for.
exarrpFe, Sggaﬁé?ﬁwa(gs%u\ﬁg&fElggéﬁﬁ'ce?ﬁ%f(ﬂggénﬁ%% i &SP aﬁglg%t’loﬁc%iﬂ?ﬁ}ri ts
own hardware infrastructure 193h, software infrastructure 195b, process 15
aut onat | GRcawpHyingdlefailed deserpiion et aireeind fogmerely exasepledaplamentiationsesence
of live content as part of input 180b. Simlarly, assenbly of custom zed
linear cliniesy netedestireidige, s ot lesrebpiding 8Renenth atfongbtie Aigred RyuBe | i ve
as well as non-live content, and the resources of assenbly platform 190c
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result of, the t gi.c%[élé one-to-one rel ati onsgj p between a_particul ar
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support its assenbly, attenpts to secure and maintain viewer |oyalty

t hr odgh ttheopesivinsli toracofal melhtivodienassien zed versions of substantially the
sane or simlar core programm ng content cones at the cost of considerable
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rel ati onship between a custom zed |inear channel Stream and

for the content provided by a particular network, and perhaps the only effective
approach given the degree of choice now available to consumers, is to actively court
viewer favor by conforming programming content to known or identifiable viewer
15  preferences. Implementation of that approach in a manner that is responsive to the
significant variations among viewer preferences typically involves providing multiple
versions of the same core content targeted to distinct viewer markets. The
practicability of such a solution in the conventional production and/or content
assembly environment is sharply limited, however, by the financial and infrastructure
20 costs imposed by extension of the conventional linear content assembly model to the
development of customized linear channel streams, as represented, for example, by

the diagram shown in Figure 1.



5 its dedicated assenbly platformresults in the inposition of significant
creative conprises on the content assenbly process. Mreover, the

addi ti onal hardware, software, and human resources needed to produce each
custom zed linear channel stream which require both facilities buil d-out
and the expenditure of as nuch as several mllions of dollars for each

conventional |inear assenbly platform renders 10 this approach
prohi bi tivel yFepiRensisve theskodigrhny Shywirna i daleft@al hfradnicaitt intensive
cust om zati on. The present application presents solutions for
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content distributors 294a, 294b, and 294c, receiving respective custom zed

li near chequires istovemdedizzd as@atily patforag2Eof examplie; assainblys s mtgmpdedt f or m
210. According to the exanple representati on shown in Figure 2,
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processi ng unit ow aut omation unit 220, and content
managenent unit 240 ingl ud menor

j. N 41. | n addi.tion,.Vvirtual .assenbly
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for exanple, is shown to host virtualized assenbly environnents 290a, 290b,
and 200e infestuenre did3as saftwaresinfrestauctaga b95a rid2gaecssviitenatiey 19daphatse
mul ti channel video programm ng distributors (M/PDs), as
typically requires the use of significant human resources. Analogously, assembly of
customized linear channel stream 192b requires input 180b, which may include live
and non-live content, for example, as well as the resources of assembly platform 190b
including its own hardware infrastructure 193b, software infrastructure 195b, process
15 automation 197b, and live feed integration 199b to accommodate the presence of live
content as part of input 180b. Similarly, assembly of customized linear channel
stream 192¢ requires input 180c¢, which may also include live as well as non-live
content, and the resources of assembly platform 190c including hardware
infrastructure 193¢, software infrastructure 195¢, process automation 197¢, and live
20  feed integration 199¢c.

As a result of the typically one-to-one relationship between a particular

customized linear channel stream and the assembly platform required to support its



10 known in the art, are shown to receive respective custom zed |i near
channel streans 292a, 292b, and 292c, which may be pl ayed-out by virtual
assenbly platform 210 as contribution feeds to content distributors 294a,
294b, and 294c, for exanple. As shown in Figure 2, virtual assenbly
pl atform 210 i s accessi ble over comruni cati on network 202, and nmay conprise
a plurality of servers and databases 15 or database libraries, either
co-located or |ocated renotely fromone another and interactively |inked
over co hﬂﬁ&' r %@Hﬁﬂﬁ f [ a
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network (LAN) or 20 other type of limted distribution network, for

exanpl e. cheabeemes iah thonosti ofp bemsdirable copratcomaiheninpdtxign  retdditionpthec! oud
202 may be a private cloud within a public network space, such as a
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in menory 241 of virtual assenbly platform 210. According to one aspect,
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pl ay-out fromvirtual assenbly platform 210, and to generate a virtualized
assenbl y sevarak orillisns dfodoliasg Hon fachy soryantiesal linesr asspahbe plagiormanendegy g,
292b, and 292c, e.g., to generate virtualized assenbly environnent 290a for

cust Qi zeklis! hp@oncie ft&ﬂﬂi@ﬁtiﬁdl%e@fp&@ﬂ/%, beydddual ivesd fass amnceenyf rcopmant 15
290b for custom zed |inear channel stream 292b, and virtualized assenbly
envi ronn%ﬂgtoag%ﬁgngr custom zed |inear channel stream 292c.

The present application presents solutions for overcoming the present
deficiencies in the art by providing a scalable virtualized content assembly
environment enabling substantially concurrent production and/or assembly of multiple

15  customized linear channel streams, using shared infrastructure resources.

Figure 2 is a conceptual block diagram showing an example cloud based
content assembly system capable of overcoming the drawbacks and deficiencies
associated with conventional linear assembly systems. Cloud based content assembly
system 200 comprises virtual assembly platform 210 and shared infrastructure

20  resources including control surface 270 and live feed 280, both of which are shown to
be interactively linked to virtual assembly platform 210 through communication

network, or “cloud”, 202. Also shown in Figure 2 are content distributors 294a, 294b,



Virtual assenbly platform 210 is also configured to use workfl ow automation
unit 220 and content managenent unit 240 to provision each of virtualized
assenbly environnents 290a, 290b, and 290c with content assets
correspondi ng respectively to 20 custom zed |inear channel streans 292a,
292b, and 292c, and to produce custom zed |inear channel streans 292a,

292b, and 292c using respective virtualized assenbly environnents 290a,

290b, angn?99ge, MRERDVE kespbitivdCudtSRIR AL ek | Manndll REAEHK029 ] D920f amdrt ual
assenbly platform 210 may be configured to utilize workflow automati on unit

220 to p | gl pat.e in the pr fl of, or to substantially produce, one
or nore géé%ﬁgﬁ’o@%]oasﬁ?rﬁgg'rﬁgﬁi gio'stream; 292a, 292b, and 292c. C oud

based content assenbly system 200 is configured to_enable substantially 5
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270, live feed 280, and the conputing and data storage resources proved by

virtual phsfordl 310 cahieises Ptocestar 2ekanpdhe as by catitral uslobessthgaaaintdBU),
envi ronnent 290a, 290b, and 290c. Moreover, virtual assenbly platform 210
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241. In addition, virtual assembly platform 210, which may be a network distributed

virtual assembly platform, for example, is shown to host virtualized assembly

environments 290a, 290b, and 290c. Content distributors 294a, 294b, and 2%4c,

which may comprise multichannel video programming distributors (MVPDs), as

10  known in the art, are shown to receive respective customized linear channel streams

292a, 292b, and 292¢, which may be played-out by virtual assembly platform 210 as
contribution feeds to content distributors 294a, 294b, and 294c¢, for example.

As shown in Figure 2, virtual assembly platform -210 is accessible over

communication network 202:'- and may comprise a plurality of servers and databases

15 or database libraries, either co-located or located remotely from one another and

interactively linked over communication network 202. Communication network 202

may comprise a packet network, for example, such as the Internet. Alternatively,

virtual assembly platform 210 may be supported by a private communication network

such as a satellite distribution network, for instance, or a local area network (LAN) or

20 other type of limited distribution network, for example. Moreover, in some

implementations, communication network or cloud 202 may be a private cloud within



10 assenbly of their respective custom zed |inear channel streans 292a,
292b, and 292c. As a result, cloud based content assenbly system 200 is
capabl e of using virtual assenbly platform 210 to selectively generate or
"spin-up” nultiple instantiations of virtualized assenbly environnents as
needed, and to close or "spin-down" those virtualized assenbly environnents
after use, resulting in a dynam cally scal able, non- 15 |inear content
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y clou ontent assenbly system 200 nay be achi eved using
shared infrastructure resources, thereby avoiding the costly and tine
consuni nif %B%%@Wrﬁt&ifq ttﬁﬁiqtﬁ?’é’gbui | d-out required for scaling-up
conventional |inear assenbly nodels. Referri ng now to Figure 3, Figure 3
shows a nore @bt bestdexentehe asfersllyt spdteR0280r dereoBFD therlimiations 9fa
cl oud based content assenbly system According to the exanple shown in
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infrastructure 374, and pre-processed content assets 376. Al so shown in
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Control surface 370 corresglgnds to control surface 270, in Fi glure 2, and is
under st ocltannel tecanst 202ac 29 2n|and| 293k et £¥ample, fRognpn asssEibly (empplaterstorsdof a
cl oud based content assenbly 5 system as shown in that previous figure,

through f[efRhforySer bNiRfdaResseibly platfdrng216. Acdording toodredaspbet, vixoudir ol
surface 370 may represent a physically discrete |ocation including hardware

d soft i nf t t t i nf 4. 0
Accor di i ebh RS b RERIR © W8 ko2 PARIbY hHE R unit o
to a physical, "brick-and-nortar," cont rol room used .f or posh-ypr odyction
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assenbly nodel. However, in contrast to the conventional nodel, such as is
repr egentioeh imenfurgaae, tb,idémtifyaka phirelityosfiiusimiged finear chatnel speameP2a,an
infrastructure resource that is sharable for assenbly of multiple

custom z i u : t,Qd 1LiT8AH Tipangs!
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270/ 370 is represent ?géas a sj.ngle, ntrol,_center in

physical |y .|l ogalized
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presentation. Mre generally, control surface 270/370 may correspond to a
pl ur al i t yiredfmy@08a,apolls adrdy 202a10¢t.2., dongenskats wiftaaléredi arsembbi eneirgnuingnik ed
with virtual assenbly platform 210 and providing one or nore shared
i nfrastryghifse customized linear channel stream 292a, virtualized assembly environment
15 290b for customized linear channel stream 292b, and virtualized assembly
environment 290c¢ for customized linear channel stream 292c.
Virtual assembly platform 210 is also configured to use workflow automation
unit 220 and content management unit 240 to provision each of virtualized assembly
environments 290a, 290b, and 290c¢ with content assets corresponding respectively to
70  customized linear channel streams 292a, 292b, and 292c¢, and to produce customized

linear channel streams 292a, 292b, and 292c¢ using respective virtualized assembly

environments 290a, 290b, and 290¢c. Moreover, in one implementation, processor 211



20 resources for use in assenbling custom zed |inear channel streans 292a,
292b, and 292c. Pre-processed content assets 376, in Figure 3, may
conprise "canned" content, such as previously produced programm ng content,
advertising content, or pronotional content, for exanple, eligible for

I nclusion in one or nore of custom zed |inear channel streans 292a, 292b,
and 292c. In addition to, or in lieu of, the features 5 attributed to

control siffiviaes a3déinbly plhgorne@103ent bk iconfighdnol utiliZegusik fdw Yatohiion
i npl enentations of control surface 370 may include other features, aI SO
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I nterfac I gure to provide, for rafflc
control, billin feed nonitoring, automatiaq nagenent, graphics
prOV|S|oﬁPﬂﬁnn%éﬁkQ%#ﬁ*ﬁPWﬂﬁQFmﬁig%%%3&@% g@g&o progr ammi ng such as
foreign | anguage and descriptive video enhancenents, audi o voice over, and

managemnment of Cleal based eontent assembéeslystean €08 invanfigbte fo Emable xabmpdmiallir om
live feed 280, in Figure 2. Continuing to Figure 4, Figure 4 shows a
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assenbly system As shown in Figure 4, 15 virtual asse

anagere At A SPACLE ORI HEry SIPHES ARPLReT Prer def%?@ %Béer%@genm y
terrpl ates 451a and 451b. Virtual assenbly platform 410 conpri sing
~ platform 210, for example, by virtualized assembly environment 290a, 290b, and
290c. Moreover, virtual assembly platform 210 can be configured to close any or all
instantiations of virtualized assembly environments 290a, 290b, and 290c after
10  assembly of their respective customized linear channel streams 292a, 292b, and 292¢.
As a result, cloud based content assembly system 200 is capable of using virtual
assembly platform 210 to selectively generate or “spin-up” multiple instantiations of
virtualized assembly environments as needed, and to close or “spin-down” those
virtualized assembly environments after use, resulting in a dynamically scalable, non-
15 linear content assembly model. Furthermore, it is noted that the dynamic scalability
provided by cloud based content assembly system 200 may be achieved using shared
infrastructure resources, thereby avoiding the costly and time consuming process of
infrastructure build-out required for scaling-up conventional linear assembly models.
Referring now to Figure 3, Figure 3 shows a more detailed example of control
20  surface 370 for use with a cloud based content assembly system. According to the

example shown in Figure 3, control surface 370 includes remote user interface 372,

control infrastructure 374, and pre-processed content assets 376. Also shown in

10



processor 411, workflow automation unit 420, and content managenment unit
440 including nenory 441 corresponds to virtual assenbly platform 210
conprising 20 processor 211, workflow automati on unit 220, and content
managenent unit 240 including nenory 241, in Figure 2. In addition to
processor 411, workflow automation unit 420, and content managenment unit
440, virtual assenbly platform 410 is shown to further conprise
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such a 5 custom zed |inear channel streans 292a, 292b, and/or 292c, in
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| npose regional blackouts for spoils programm ng according to the

geogr aphifiefaB@idlyinked t6d WaMugloftenblydplatibib o ar doRdBased2dhient apstndgc to
whi ch respective custom zed |inear channel streans 292a, 292b, and 292c are
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weh gl;r eﬁ i? ’no?é?ff that control surface 370 may represent a physically discrete location
including hardware and software infrastructure elements as control infrastructure 374.
According to one aspect, for example, control surface 370 may be analogous to a
physical, “brick-and-mortar,” control room used for post-production editing and/or

10 play-out of programming content in a conventional linear assembly model. However,
in contrast to the conventional model, such as is represented in Figure 1, for example,
control surface 370 represents an infrastructure resource that is sharable for assembly
of multiple customized linear channel streams, such as customized linear channel
streams 292a, 292b, and 292c¢, in Figure 2.

15 Although conirol surface 270/370 is represented as a single, physically
Jocalized, control center in Figures 2 and 3, that characterization is merely to simplify
its conceptual presentation. More generally, control surface 270/370 may correspond
to a plurality of geographically remote control surfaces interactively linked with
virtual assembly platform 210 and providing one or more shared infrastructure

20 resources for use in assembling customized linear channel streams 292a, 292b, and

292c¢.
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and 6B, respectively, it is noted that conmunications/orchestration nodul e
412 is inplenmented as a conmuni cati ons and data bus for virtual assenbly

pl atform 410, and nay al so serve as the input portal for communications
between virtual assenbly 15 platform 410 and the shared infrastructure
resources represented by control surface 270 and live feed 280, in Figure
2. Moreover, although comuni cations/orchestration nodule 412, in Figure 4,
i s shown to bprd-piceessetl icusieyt hiseisea6l i Wpukd B owapebmipeise SeanuRdt cd@dOns an
integral whole, and is simlarly shown to be interactively linked with

cont ent g ' |.nt.e t s r | l.i.nkage
s nerel gﬁ‘%‘ %%E e‘s’}éﬁ% fz}(t ﬁé%gﬁ,ée(gp]%tlo@g#&l?&rg E@éﬁ%e%ﬂlﬁg i%ﬁ{gﬁeéfl’adl?gl I ygt o]

each i nternal component of workflo utomption unit 420 d t
rranagerreﬁfom?ﬁi‘?naﬁgmcph o seamley Q}\%i}:?le fmmlinclusion 1nn| one or m%{‘]e 0 glPstoemn%zed

linear channel streams 292a, 292b, and 292¢. In addition to, or in lieu of, the features

5 attributed to control surface 370 by the represeniation shown in Figure 3, various

implementations of control surface 370 may include other features, also interactively

linked to virtual assembly platform 210 through remote user interface 372, and

configured to provide, for instance, scheduling, traffic control, billing, feed

monitoring, automation management, graphics provisioning, captioning data,

10 secondary audio programming such as foreign language and descriptive video

enhancements, audio voice over, and management of near-live or live feed assets
available, for example, from live feed 280, in Figure 2.

Continuing to Figure 4, Figure 4 shows a diagram of example virtual assembly

platform 410 of a cloud based content assembly system. As shown in Figure 4,

15  virtnal assembly platform 410 comprises processor 411, workflow automation unit

420 and content management unit 440 including memory 441, which is shown to store

assembly templates 451a and 451b. Virtual assembly platform 410 comprising

processor 411, workflow automation unit 420, and content management unit 440

including memory 441 corresponds to virtual assembly platform 210 comprising

20  processor 211, workflow automation unit 220, and content management unit 240

including memory 241, in Figure 2. In addition to processor 411, workﬂ;ﬁ/

automation unit 420, and content management unit 440, virtual assembly platform

12



in addition to nmedi ati ng comruni cati on anong processor 411, workfl ow
automation wunit 420,and content managenent unit 440, asa whol e,

comuni cati ons/orchestration nodul e 412 may al so be used to nedi ate
comuni cati ons anong constituent elenents within each of workfl ow
automation unit 420 and content nanagenent unit 440, and between those
constituent elenents 5 and processor 411. Additional aspects of workflow

aut omat i 1035 Sheles & fipaRr BYmbri® chahRmicalenderchésBRfori88di 4a0! irhhart

"Systenms and Methods for Interconnecting Media Applications and Services
wi th Aut opat ed rkf.l.ow Or chestration, whi IS _her.eby J.ncar par at by
refer encég? i'fagﬁgn 1|4r é‘ﬁ% C?@? @Pa}eﬁﬁe tdglalyi %ﬁé]ae %?mg?l&l%/uéhfgmg h‘g 3? agr am
of exanpl e workflow 10 automation unit 520 of a virtual assenbly platform
i npl enentceniralszangrandishce delayH 6bacast ceastaudicnes delay 14 6dyandeprtpypmetinisw
automation unit 520 corresponds to workfl ow automation unit 220/420, in

respect i g 8Hof uickisatihpaplbly-dut 65 0fid 8¥ndrd clisigitifedlinex 2hphre] Wartdths,Bich a
automation unit 520 conprises timng elenment 521, nedia asset nanagenent

Topostt of gt - HAS5 YT SRR 2%, 2000, e 3028 8P RklEL A skl

nmodul e 528, and mul ti-tenporal workfl ow process automation nodul e 529.
virtual assembly platform 410 can be configured to impose regional blackouts for

sports programming according to the geographic regions served by content
distributors 294a, 294b, and 294c¢ to which respective customized linear channel
streams 292a, 292b, and 292¢ are directed.

10 Although further details of workflow automation unit 420 and content
management unit 440, in Figure 4, will be provided in conjunction with Figures 5, 6A,
and 6B, respectively, it is noted that communications/orchestration module 412 is
implemented as a communications and data bus for virtual assembly platform 410,
and may also serve as the input portal for communications between virtual assembly

15 platform 410 and the shared infrastructure resources represented by control surface
270 and live feed 280, in Figure 2. Moreover, although communications/orchestration
module 412, in Figure 4, is shown to be interactively linked to workflow automation
unit 420 as an integral whole, and is similarly shown to be interactively linked with
content management unit 440 as an integral whole, that interactive linkage is merely

20  representational, and can, in practice, extend individually to each internal component
of workflow automation unit 420 and content management unit 440. In other words,

in addition to mediating communication among processor 411, workflow automation

13



It is noted that timng elenment 521 may include a variety of real-tine
tools and be configured to performa corresponding variety of real-tine
practices, as known in the art. It is further noted that, although not

expressly shown in Figure 5, each of 20 timng el enent 521, nedia asset
managenent nodul e 522, live production assenbly nodul e 523, gl obal netadata
repository nodul e 524, programm ng control nodule 526, traffic control

modul e 538it amboyul tandt empetteht Wondshh@ametocemst autddint i an  modulbdoll9 can
be interactively linked to each other and to a content managenent unit (not

To.wor kf POAReateph kTl CHNS 1 20 AR B Py ey, Pt e

t o wor kf Icow automati on un : C ni cations

orchestrati on

nodul e 412, in Figure 4. Such jnteractive ||pking of the jnternal assets of
wor kf | owCamIBIaations Rmeng copsiityent relempats Wi F o oFkHP Y ARUIQMatIRR | y

pl atform 210/ 410, additional details of which will be further

provi ded by

r ef er encenitei2Bi aud esntét aankgeBhcne uaiv, 446n abt detwear #icsewonstitoerdtalementsi t 520

to exerc
5

10

15

20

i se substantial control over the content
and processor 411. Additional aspects of workflow automation are described by U.S.

Patent Number 7,996,488 B1 entitled “Systems and Methods for Interconnecting
Media Applications and Services with Automated Workflow Orchestration,” which is
hereby incorporated by reference in its entirety.

Referring to Figure 5, Figure 5 shows a diagram of example workflow
automation unit 520 of a virtual assembly platform implemented as part of a cloud
based content assembly system. Workflow automation unit 520 corresponds to
workflow automation unit 220/420, in respective Figures 2 and 4. As shown in Figure
5, example workflow automation unit 520 comprises timing element 521, media asset
management module 522, live production assembly module 523, global metadata
repository module 524, programming confrol module 526, traffic control module 528,
and multi-temporal workflow process automation module 529.

It is noted that timing element 521 may include a variety of real-time tools and
be configured to perform a corresponding variety of real-time practices, as known in
the art. It is further noted that, although not expressly shown in Figure 5, each of
timing element 521, media asset management module 522, live production assembly
module 523, global metadata repository modult; “524, programming control module

526, traffic control module 528, and multi-temporal workflow process automation

14



assenbly process perforned using virtual assenbly platform 210/410. As
further shown in Figure 5, exanple workflow automation unit 520 10
conprises nedi a asset managenent database 532 interactively |inked to nedia
asset managenent nodul e 522, live production asset database 533
interactively linked to |ive production assenbly nodul e 523, gl obal

net adat a repository database 534 interactively linked to global netadata

reposi t opy,diRdybe °?3§’§ di&’tée}gétﬁf@@ Nk SRR RASIE oBRP dndlt1Br Rebhthl tahhgdihtt O

progranmm ng contro 526, traffic database 538 15 interactively

linked to traffic contt.ol n | e 528, and aut.omstion dat abase 539

|t or act PO IGOTHARBRTIEHS D Ui dr o ieeon b et BRSTUE SBiemau o
529. Al'so included in workflow automation unit 520 is system protocol unit
535, whi thwoekfléweiteheationpuit 5200 skl as gememunipdtamsarchastrption swsiulg $E1.P)
generator, for exanple, and repository 537, which may include a PSIP table,

for exanpl Eig#d 4. MMt thtbRcliv linRirof fctinteenD assBOWT wokifRey atilogfatnanpl e
content managenent unit 640A of a virtual assenbly platforminplenented as

part of a cl.oud based content S ly. S e Jrenory
Bar. Sonbafio 2R RN IR ARG O ARBR R D
content managenment unit 240/440 including menory 241/441, in_respective

Fi gures of avhdclywilhbedhgher providegue radprenge i Fjeuwas 6Anand o8 Pela.csasibles
tenplate library 650, and content nmanagenent unit 640 further conprises
edit decinwirleflowi stitobfaloh phRCEXBAL Ederéisanchbstaatiahohaby afkr eth gartetat or
644 coupled to nmenory 641, as well as video play-out rendering engi ne 646A

receivin f ?@?fﬁ[ . i t exanpl e

i mpl erreng %S’;% #{obﬁléﬁo&ﬁn%&% |gurlg%lﬂggggsﬁg\%&?fé%gag{tneﬂlo? (r%)éry 650 of nenory
641 conprises content storage including, for exanpl e, graphic el ements
storage 652, A§ubutherpahvy Tél"egl%‘?rf:esste&‘ﬁ’@ie 6‘8@1'%“6533'60@@1%6{1}15 ile
storage 654, audio voice over file storage 655, |anguage tracks and

desch pt cumpriselemetliad ssset managent& s, databiasn §32 dateractivelyalyekebio, madik dssefal
avai lability data storage 658, accessible by correspondi ng conponents

i nter nal 10,6l ARBNHRENSSIL AN IFRANAIGH a84f dafPREELSPD HeNRHEORPRMEN & Of

=

el ementary stream generator 644 not explicitly shown in Figuré 6A).

Accor di n%vte Opr% nction’ I:':1essrtcem l?zt Imoorél‘uléc %r23,exgellcrﬁ?allefnetadata repository database 534

interactively linked to global metadata repository module 524, programming database
536 interactively linked to programming control module 526, traffic database 538

15 interactively linked to traffic control module 528, and automation database 539
interactively linked to multi-temporal workflow process automation module 529.
Also included in workflow automation unit 520 is system protocol unit 535, which
may include a program and system information protocol (PSIP) generator, for
example, and repository 537, which may include a PSIP table, for example.

20 Moving to Figure 6A, Figure 6A shows a diagram of example content
management unit 640A of a virtual assembly platform implemented as part of a cloud

based content assembly system, and shown to include memory 641. Content
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15 assenbly tenplate library 650 nmay have avail able therein conpl enentary

| eft eye video and right eye video el enents for enabling three-dinensional
(3D) rendering of video content. As further shown in Figure 6A assenbly
tenplate library 650 al so conprises streamplaylist file cache 662,

el ementary streamfile cache 664, nezzanine 20 progranm ng and video file
cache 666, |ive encoder 682, and live cache 684. It is noted that, although
not expr esmhyermbiavwmit 64GFAginckdody neaodty a4 |EEdrrgsponds so coité2Amanhgnmsitar y
stream generator 644, and the internal features of assenbly tenplate

l'i brary s ﬂx%,ofﬁ LAt er | o e and
to a wor E?ﬁoz\%ggﬁp olﬁglfta |do ugllnt% rzlgf? /4§ E’oglnl%lgé]é célgsg:rl m%%@dﬁ]d%ué]%@g%ﬁ%
comruni cati ons/orchestrati gn.mdul e external tqQ conient papagepent unit
Ga0n "o IERE RGO (Yt Ao ErREBR REHRE. MoBY | feth G54 couptent
addition, such a 5 conmuni cations/orchestrati on nodule can al so be used to

medi at e deinagengntafmil 64 firtent cdatpxists editalebision fissdEDIguucessot 642A faedd 280,
in Figure 2, to live production assenbly nodule 523, in Figure 5, and/or

live encepicnBi¢ stleBmMEittfoP 844 coupleBabahEMBE, 591 FIOWER RBidEd PlaNeakB
shows anot her exanple Tnplenentati on of a cont'ent managenent unit of a
virtual agseml Y Bid A A G S Ephs TRUIRGRIEAY 4! ¢
According to the example implementation shown in Figure 6A, assembly
template library 650 of memory 641 comprises content storage including, for
example, graphic elements storage 652, squeeze back video file storage 653, closed
10 caption file storage 654, audio voice over file storage 655, language tracks and
descriptive video file storage 656, ratings data storage 657, and local availability dgta
storage 658, accessible by corresponding components internal to elementary stream
generator 644 (corresponding components of elementary stream generator 644 not
explicitly shown in Figure 6A). According to one implementation, for example,
15 assembly template library 650 may have available therein complementary left eye
video and right eye video elements for enabling three-dimensional (3D) rendering of
video content.
As further shown in Figure 6A, assembly template library 650 also comprises
stream playlist file cache 662, clementary stream file cache 664, mezzanine
20 programming and video file cache 666, live encoder 682, and live cache 684. It is

noted that, although not expressly shown in Figure 6A, each of EDL processor 6424,

elementary strcam gencrator 644, and the internal features of assembly template
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10 640B, in conbination with renote client-side video rendering engine 671,
whi ch may be a software nodul e inplenented on a client-side system such as
a user home entertai nnent system or a nobile comunication device
supporting video playback, for exanple. In contrast to the inplenentation
shown previously in Figure 6A, video play-out rendering engi ne 646B of
content nmanagenent unit 640B is configured to 15 only partially render

vi deo Coﬁgg(ﬂ%i 3 We?crgieﬁyagwe 9n 1 istkiaR0bel§ HRkal 36 &iichnéthbtliahd to a

client-si o rendering engine 671. Accoifding to the present

i npl ement atj gn, for exanpl e, rocessor 642B e fi to
control FRATEHRY  SHEAMEL oﬂ“&?héﬁo onigﬁ?loﬂmthgﬁéWiengﬁxidgﬂéﬁgPenﬁ
directly by client-side video rendering engine 671. 20The functjonality of

a cloud besmtimcsticasfboretestratity nsydide mxierphletre soRignh sranagemgnt gnit eA0A,
princi ples disclosed by the present application, such as cloud based

content 3FSLADLYmIIEMoRIrclichtriiiah htodale 252, Vi@l Figare 4hdh alditidig sexlanpl e
cl oud based content assenbly system el ements shown by Figures 3, 4, 5, 6A

and 6B, will be further. desgcri bed refere i -0, 7 LOUre 1;

pres eEt s CPGREHgton @50@36@?%%%(1“2% ¢ xaa?rs{a ggqr#g%(ﬁg)&d: rg%grlgtgsdeelg}f%g oglhéﬁd
based content assenbly system such as c¢loud based content ,assengllg%, system
200, in Eeegudatafromon livestasdl puh as Pivar et t380n i F18WS: Hnid Y IATALYEH T hannel
streans froman assenbly tenplate. Certain details and features have been

left out ageniBlpwidiiilé 52%)0n Fhgire 3 en@ppliveshcdder 68pdndtguref6Aor di nary skil |
inthe art. For exanple, a step may consist of one or nore substeps or my

i nvol ve speci %‘gﬁgggggﬁ@g?%ﬁa i R68 Lfths arfbhds R ich i nrhtatiolif!sC

steps 710 thr gure re sufricient to describe a particular
exanpl e of the present 10 nefhod, qther exar{'gl es may utilize ste

di f f er entcORteEhMaARAEEMENGWHL Pha Mirgwal Ressmby ‘gﬁ’%%f’ﬁ@fl H’émﬁ%ffné‘,gn%&nitf ewer,

st eps. Referring to step 710 in Figure 7 in conbination with cloud
based(comueB; irmsarbinhgios ydtleren®Ae cliem-silguideo2endaring enpinawb 7/, wicharay 700
conprises using a system processor to select an assenbly tenplate usable to
produce ml § i8RGFdShsHTIE ShpldM&RED on a client-side system such as a user home
entertainment system, or a mobile communication device supporting video playback,
for example. In contrast to the implementation shown previously in Figure 6A, video
play-out rendering engine 646B of content management unit 640B is configured to
15  only partially render video content before play-out to the client side system including
client-side video rendering engine 671. According to the present implementation, for
example, EDL processor 642B may be configured to control further rendering of
video content on the client-side system directly by client-side video rendering engine
671.
20 The functionality of a cloud based content assembly system implemented

according to the principles disclosed by the present application, such as cloud based

content assembly system 200, in Figure 2, as well as that of the example cloud based
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15 channel streans froma system nenory. Step 710 may be performed by
processor 211 of virtual assenbly platform 210, either autononously, using
wor kf | ow aut omation unit 220 and content managenent unit 240, or, for
instance, in response to instruction data received fromcontrol surface
270. Referring to Figure 4, for exanple, step 710 may correspond to

sel ection of one of assenbly tenplates 451a or 20 451b from nenory 441.
Cont i nui BenteAt §§s@ﬁ1b732@yst&n|:él_9hh'éﬁts7sho$¢neB?r E0uRk 7 |QvE et add @B; Gl bses
identifying the custom zed |inear channel streams to be produced and/or

assenbl e using. t.h S ly .t | a | I t 4420 may
be perfogﬁ§5§6$gﬁ#§§§)§%ﬁg%T%t8§%%63mbf€§#@§j§%?%#%®P§%héigpoggggﬂPﬁgFigure
2, for exanple, through identification of custom zed |inear channel streans
292a, 29@%,%&@1@162192&103&05@8%%%@@& bassgcontops pssembly. shttems sehsas ¢lpud or s
294a, 294b, and 294c. As previously 5 explained, a solution to the

chal | engbasell semusi agehitdackyborae 00| aneFiguey &, t for f Bsehbkngro plaatiiynof
content provided by a programm ng source, such as cloud based content

assendl y 5o She0a20kar | chahih] GHREAS Trd %Pﬁﬁgﬁﬁwggplt%%t %Haﬁlod&%ﬂs}’\ﬁngr

identifiable viewer prererences. |Inplenentati t approac
manner that is_responsjve to the signjficant variations anong yi ewer
preferen e§ Bﬁ‘é%lg??l e#/?ﬂt\fg ﬁ%@é@ﬁ‘bﬁ%éﬁi Brentppargt do \?‘é?%f’f%%fv%dnt% same

core progranmm ng content targeted to distinct viewer markets. Such an

pref erences anong those viewers served by each of content distributors

294a, 29 llﬁgpc%%f;zear uiREE T dCRlaletiafd s eanReh T IRUIgR. | dahld %ﬂaﬁ@?ﬁ@n of

custom ze ar channel “streans 292a, 292b, and 292c directe _
i gur e b TS e Fraih 7 BF antieet o eBiy Raelibemanraet Brrsialotem |
200, in Figure 2, step 730 of flowchart 700 conprises
10  method, other examples may utilize steps different from those shown in flowchart
700, or may include more, or fewer, steps.

Referring to step 710 in Figure 7 in combination with cloud based content
assembly system 200, in Figure 2, step 710 of flowchart 700 comprises using a system
processor to select an assembly template usable to produce multiple customized linear

15  channel streams from a system memory. Step 710 may be performed by processor
211 of virtual assembly platform 210, either autonomously, using workflow
automation unit 220 and content management unit 240, or, for instance, in response to
instruction data received from control surface 270. Referring to Figure 4, for
example, step 710 may correspond to selection of one of assembly templates 451a or

20 451b from memory 441.

Continuing to step 720 in Figure 7, step 720 of flowchart 700 comprises

identifying the customized linear channel streams to be produced and/or assembled

18



generating a virtualized assenbly environnent for each of custom zed |inear
channel streans 292a, 292b, and 292c. Step 730 may be perfornmed by
processor 211 of 20 virtual assenbly platform 210, using workfl ow
automation unit 220 and content nanagenent unit 240, for exanple, to
generate virtualized assenbly environnments 290a, 290b, and 290c,
correspondi ng respectively to custonized | i near channel streans 292a,

- genor dieais S PPl Wi aR 95 TR0 BP0 b R B b B 20,

and 290c, the present nethod can be used t o generate_one V|rtuaI|zed
assenbl yP&ﬁ’Wﬁ% r%hb ey wegkdloyy aytgmetion anic i YIgHG P O FEATPlcadhonghn in
Figure 2, or a 5 vastly |arger nunber of virtualized assenbly environnents,
such as hiendfiestboronofthisusaindd lofeavichanadli sechnes 960h) 92 VvandP$eott», behe
nunber being limted only by the conputing resources and shared

o A R P S gt s
E,r g\ljlrél ggc ltnég,c% :q{)]ilﬁgllalt(z) etﬁie %ﬁeﬁ errrlt,c);le%f %lellrlir?gn aset? %mvgegrqoyaity Porzt%gc’ 'n
programming content provided by a programming source, such as cloud based content
~-assembly system 200, is to conform the programming content to known or identifiable
viewer preferences. Implementation of that approach in a manner that is responsive to
the significant variations among viewer preferences typically involves assembling
10  multiple versions of the same core programming content targeted to distinct viewer
markets. Such an approach is represented by step 720, wherein variations in viewer
preferences among those viewers served by each of content distributors 294a, 294b,
and 294c are specifically addressed through identification of customized linear
channel streams 292a, 292b, and 292¢ directed respectively to those variant viewer
15  preferences.

Moving to step 730, in Figure 7, with continued reference to cloud based
content assembly system 200, in Figure 2, step 730 of flowchart 700 comprises
gencrating a virtualized assembly environment for each of customized linear channel
streams 292a, 292b, and 292c. Step 730 may be performed by processor 211 of

20  virtual assembly platform 210, using workflow automation unit 220 and content

management unit 240, for example, to generate virtualized assembly environments

290a, 290b, and 290c, corresponding respectively to customized linear channel
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assets according to the needs of

channel

processor 211 of virtual assenbly platform 210, using workfl ow automati on
unit 220 and content managenent unit 240, for exanple, and may incl ude
provi si oning each of virtualized 15 assenbly environnments 290a, 290b, and

streans 292a, 292b, and 292c. Step 740 may be perforned by

290c with pre-processed content assets, such as previously produced
progr amrsiarfe a92£t292¢>d\aﬁatzgﬂcnguq@mo@é& tha@ WL ATse EFTB0 AT owwEHRHENO

targeted to the prospectlve vi ewer s of
streans 292
|n|t|aIIy

and nay ehéZe st peesenh mothegd «anjle used to generate one virtualized assembly

10

15

20

environment, three virtualized assembly environments as shown in Figure 2, or a
vastly larger number of virfualized assembly environments, such as hundreds or

thousands of virtualized assembly environments, the number being limited only by the

_computing resources and shared infrastructure resources available to cloud based

content assembly system 200.

Continuing with step 740 of flowchart 700, step 740 comprises provisioning
virtualized assembly environments 290a, 290b, and 290c, in Figure 2, with content
assets according to the needs of respective corresponding customized linear channel
streams 292a, 292b, and 292¢. Step 740 may be performed by processor 211 of
virtual assembly platform 210, using workflow automation unit 220 and content
management unit 240, for example, and may include provisioning each of virtualized
assembly environments 290a, 290b, and 290¢ with pre-processed content assets, such
as previously produced programming content, advertising content, and/or promotional
content targeted to the prospective viewers of respective customized linear channel
streams 292a, 292b, and 292c. Such pre-processed content assets may initially be
received by virtual assembly platform 210 as preprocessed content assets 376, from
control surface 370, in Figure 3, for example, and may then be sorted and stored in
graphic elements storage 6;2, squeeze back video file storage 653, closed capfién file

storage 654, audio voice over file storage 655, language tracks and descriptive video

20

respective correspondi ng custom zed |inear

respective custom zed |inear channel

S I e T

cont ent assets 376, from 20 control surface 370, in Figure 3, for exanple,



graphic el ements storage 652, squeeze back video file storage 653, closed
caption file storage 654, audio voice over file storage 655, |anguage
tracks and descriptive video file storage 656, ratings data storage 657,
and/or local availability data storage 658 of assenbly tenplate library
650, in nenory 641 of Figures 6A and 6B, for provisioning by el enentary
stream generator 644. Alternatively, or in addition, provisioning of

cont ent sets | t en. 740, of f | h o r i Vi live
oed. 1 ol e Stamsedsspt Btk o) udipes T, i BTGl e S6&EY 538 o' 5
4, 6A, and 6B _in conbination, l|ive feed data received fromlive feed 280
may be r @saeawbly éemplote lirani R0, dmmesaasory aibdenres 8AandroRJPk PIYisioaRipSmat i on
unit 520, and |live encoder 682 of content managenent unit 640A1640B by

comuni cayictiinédmaghdshinaddneratobédd.e 412. The encoded |live feed 10 data can
t hen be provisioned to one or nore of virtualized assenbly environnents

290a, 2900, aRdpilvely. AP I Y8AEBA) Briidoh Bl SYCOMSHOBsIR ADXid 74@Rpect | ve

custom zed |inear cha reans 2Cc. Mbreover, In some

i npl enentations,_live feed data, receiyed fromlive {eed 280 )

provi 3i oRB DRI A0 TRy 1N Foceiiib® fi BEopfln s S EmB BOTS Ve A 2@&&? 292b,
or 292c as real-tinme 15 content assets during play-out of custom zed |inear
channel $igwarks 22Harrirfb Figure® 22 c4,b§Ay iadé o linycombinatomn]elivedesdndatae
646A, in Figure 6A, or video play-out rendering engine 646B, in Figure 6B,

for. -ex-a”Péc%ivéMtﬁ‘(irrHinreq'eéd R0 ?[gagﬁ l?é Foubddd 18/ e prodb@Ron/aSembly meWEIR3NE #00

conpri ses assenbling custom z I near channel streans 292a, 292b, and 292c

usi ng respective . . . .
g wporlgitlow automation unit 520, and live encoder 682 of content management unit

640A/640B by communications/orchestration module 412. The encoded live feed

10  data can then be provisioned to one or more of virtualized assembly environments

290a, 290b, and 290c from live cache 684 for inclusion in any of respective

customized linear channel streams 292a, 292b, and 292c. Moreover, in some

implementations, live feed data received from live feed 280 may be provisioned to

one or more of customized linear channel streams 292a, 292b, or 292¢ as real-time

15  content assets during play-out of customized linear channel streams 292a, 292b, or

292¢ by video play-out rendering engine 646A, in Figure 6A, or video play-out
rendering engine 646B, in Figure 6B, for example.

Moving to step 750, in Figure 7, step 750 of flowchart 700 comprises

assembling customized linear channel streams 292a, 292b, and 292¢ using respective

20  virtualized assembly environments 290a, 290b, and 290c. Step 750 may be

performed by processor 211 of virtual assembly platform 210, using workflow

automation unit 220 and content management unit 240, for example, and may

21



20 virtualized assenbly environnents 290a, 290b, and 290c.
performed by processor 211 of virtual assenbly platform 210, using workfl ow
on unit 220 and content managenent unit 240, for exanple, and may
conprise merging each of an instantiation of the assenbly tenplate sel ected
710 for inclusion in custom zed |inear channel streams 292a, 292b,
and 292c with the content assets provisioned respectively to virtualized
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prospective viewers of customized linear channel streams 292a, 292b, and 292c.
Moreover, it is noted that because step 750 is performed by virtual assembly platform
210 using virtvalized assembly environments 290a, 290b, and 290c, the present
method can be used to advantageously produce multiple customized linear channel
streams, such as customized linear channel streams 292a, 292b, and 292c,
substantially concurrently, using shared infrastructure and computing resources of
cloud based content assembly system 200.

Although not shown in flowchart 700, in Figure 7, a method for use by a cloud
based content assembly system for assembling a plurality of customized linear
channel streams from an assembly template may further include play-out of one or
more of customized linear channel streams 292a, 292b, and 292c, in Figure 2, to its
respective content distributor 294a, 294b, or 294c. Play-out of one or more of
customized linear channel streams 292a, 292b, and 292¢ may be performed by virtual

assembly platform 410, using video play-out rendering engine 646A/646B of
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channel streans from an assenbly tenplate may further include play-out of
one or nore of custom zed |inear channel streans 292a, 292b, and 292c, in
Figure 2, to its respective content distributor 294a, 294b, or 294c.

Pl ay-out of one or nore of 20 custom zed |inear channel streans 292a, 292b,
and 292c may be performed by virtual assenbly platform 410, using video

pl ay-out rendering engi ne 646A1646B of correspondi ng content managenent

o OSHRRBhal SRR T BB R R 1%,

can be configured to produce or otherw se dynam cally nodify custom zed
li near chBnad owtppemeduizobls, iFipmped. and 292c in real -tinme, during
pl ay-out, for exanple, by nodifying or exchangi ng content assets previously

included in clishdditisedvirtuab asseatbdy pidtfdtn 2 a0EinPigare 29240 bardnf@@eddyr i ng
assenbly step 750 of flowchart 700. For exanple, referring to Figure 6A16B,

as Sua9esi Rl EneAR APhIRARISABNY WonAAN RERRREPL LR, oL O

autonmt on un can pe contl

provision live feed data fromlive cache 684 gs real -ti content assets
duri ny p?%%baoﬁ’cldo?g%énoFearlfﬂ“éeaoflu’é%%tblﬁ?'ﬂ’& Homaaamplenhe | mOggHe: %92a,
292b, or 292c, in Figure 2, by video play-out rendering engine 646A/ 646B.

Fur t her nexehanging cpitenteaskets ippexdousiy ihcloed it icostonitedylinsm chamsel sstitchimst y
second time delay, for exanple, is utilized between assenbly step 750, in
Figure 7p08)b@AYmaUsoRd during assembly step 750 of flowchart 700. For example,
referring to Figure 6A/6B, as suggested above, content management unit 640A/640B,
under the control workflow automation unit 520, in Figure 5, can be configured to
10 provisioh live feed data from live cache 684 as real-time content assets during play-
out of one or more of customized linear channel streams 292a, 292b, or 292¢, in
Figure 2, by video play-out rendering engine 646A/646B. Furthermore, in
implementations in which a time delay, such as a thirty second time delay, for
example, is utilized between assembly step 750, in Figure 7, and play-out of
15  customized linear channel streams 292a, 292b, and 292c, in Figure 2, multi-temporal
workflow process automation module 529 of workflow automation unit 520, in Figure
5, may be employed to dynamically change or correct content assets included in
customized linear channel streams 292a, 292b, and 292¢, either prior to, or during,
play-out.
20 Thus, the present application discloses a cloud based content assembly method

and system configured to enable substantially concurrent use of shared infrastructure

resources by multiple instantiations of virtualized assembly environments generated
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15 custom zed |inear channel streans 292a, 292b, and 292c, in Figure 2,

mul ti-tenporal workflow process autonmation nodul e 529 of workfl ow
automation unit 520, in Figure 5 nay be enployed to dynam cally change or
correct content assets included in custom zed |inear channel streans 292a,
292b, and 292c, either prior to, or during, play-out. 20Thus, the present
application discloses a cloud based content assenbly nethod and system
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resources by multiple instantiations of virtualized assenbly environnents
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their respective custom zed |inear channel streans. 5 As a result, the
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t hose concepts. Moreover, while the concepts have been described with
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wi t hout rfi fr.om he spirit, a he. scope of 'thqse .concepts. As
such, t hgstggg}grtﬂggastﬁ ﬁﬁégﬁgﬁ'f at OSW%edawggtpbyﬂga@BﬁéF%q%%@dé?qq' respects as
illustrative and not restrictive. It should also be understood that the
prestht appl i Eepm ¢he poveodescriptior dt isomamidesy dhati vagions t¢ahpigies wantbearsed
described herein, but many rearrangenents, nodifications, and substitutions
are possfdrl impléhbititg tepadrcep des@iBddnia tAe eesRht BhSiedadisH Weithod® departing

from the scope of those concepts. Moreover, while the concepts have been described

with specific reference to certain implementations, a person of ordinary skill in the art

would recognize that changes can be made in form and detail without departing from

15 the spirit and the scope of those concepts. As such, the described implementations are

to be considered in all respects as illustrative and not restrictive. It should also be

understood that the present application is not limited to the particular implementation

described herein, but many rearrangements, modifications, and substitutions are

possible without departing from the present disclosure.
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CLAIMS What is clainmed is: 51. A nethod for use by a cloud based content
assenbly system having a nenory and a processor for assenbling a plurality
of custom zed |inear channel streans froman assenbly tenplate, the nethod
conprising: selecting, using the processor, the assenbly tenplate fromthe
menory; identifying the plurality of custom zed |inear channel streans;
10generating a virtualized assenbly environnment for each of the custom zed
| i near channel streans; provisioninQHEQﬁﬂSvirtualized assenbly envi ronnent
with content assets E—

What is claimed is:

5 1. A method for use by a cloud based content assembly system having a
memory and a processor for assembling a plurality of customized linear channel
streams from an assembly template, the method comprising:

selecting, using the processor, the assembly template from the memory;
identifying the plurality of customized linear channel streams;
10 generating a virtualized assembly environment for each of the customized
linear channel streams;
provisioning each virtualized assembly environment with content assets
corresponding respectively to its customized linear channel stream; and
assembling the plurality of customized linear channel streams using the

15 respective virtualized assembly environments.

2. The method of claim 1, wherein the cloud based content assembly
system is further configured to produce at least one of the plurality of customized
linear channel streams. -

20
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correspondi ng respectively to its custom zed |inear channel stream and
assenbling the plurality of custom zed |inear channel streans using the 15
respective virtualized assenbly environnments. 2. The method of claiml,
wherein the cloud based content assenbly systemis further configured to

produce at |east one of the plurality of custom zed |inear channel streans.

20 3. The nethod of claim1, wherein the cloud based content assenbl y

systemis confs gur Qﬂe&&tﬁ&ﬁ@f&aﬁﬂllSmefeh@{HeYGl&RﬁEéé'éH%Bﬁteﬁﬁé‘ssgﬁnbﬂhar
infrastructure resources by the virtualized assenbly environment’s. 54. The

hod of h bl
Ferpl at o Vs 5 cPaiE 50 Prdfle s g Son ot 35S of St ithstettngry
system resources by the virtualized assembly environments.

5 4. The method of claim 1, wherein the selecting comprises selecting the
assembly template from a template library of the cloud based content assembly

system.

5. The method of claim 1, wherein the provisioning comprises receiving

10 alive content feed for inclusion in the customized linear channel stream.

6. The method of claim 1, wherein the provisioning comprises acquiring
at least a subset of the content assets from a content storage of the cloud based

content assembly system.

15
7. The method of claim 1, wherein assembling the plurality of
customized linear channel streams comprises merging each of a corresponding
plurality of instantiations of the assembly template with the content assets
corresponding respectively to each customized linear channel stream.
20

8. The method of claim 1, further comprising playing-out at least one of

the customized linear channel streams to a content distributor.
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5. The method of claim1, wherein the provisioning conprises receiving 10 a
live content feed for inclusion in the custom zed |inear channel stream

6. The nethod of claim 1, wherein the provisioning conprises acquiring at

| east a subset of the content assets froma content storage of the cloud
based content assenbly system 7. The nethod of claima1,
wherein assenbling the plurality of custom zed |inear channel streans

conprises nerging ch of rrespondi n lurali.t f instantiations of
the assenbly Penpl Anemathes ohelaim A Wherelt L cusioarieed Bsanchgtids pect i vel y to
each custom zed |inear channel stream 8. The nmethod of claim1,
further otagns somprigt roal-tipeotomtent assesspravirtonsid dunimgdhe playingdut.i near

channel streans to a content distributor. 9. The nethod of claim

8, wherein the custom zed |inear channel streans conprise real-tine content
assets provisioned during the playing-out. 10. The met hod of

claim1, furthgr c risin liosi ng.the virtualized.5 assenbl nvi ronnent s
after the assdiol | NG metdtPol i anidter KhympiSine ictine ARMMAe Cont on
assets conprise at | east one of advertising content and pronotional

cont eht . a3Bmbly anvirenygenss gier bemssanmblitGenbl y syst em capabl e of assenbl i ng
a

11.  The method of claim 1, wherein the content assets comprise at least

one of advertising content and promotional content.

10 12. A cloud based content assembly system capable of assembling a
plurality of customized linear channel streams from an assembly template, the
cloud based content assembly system comprising:

a virtual assembly platform having a memory and processor and being
accessible over a communication network;

15 infrastructure resources interactively linked to the virtual assembly platform;

the processor configured to:
select the assembly template from the memory;
identify the plurality of customized linear channel streams;
generate a virtualized assembly environment for each of the
20 customized linear channel streams;
provision each virtualized assembly environment with content assets

corresponding respectively to its customized linear channel stream; and
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plurality of custom zed |inear channel streans froman assenbly tenpl ate,
the cl oud based content assenbly system conpri sing: a virtua

assenbly platform having a nenory and processor and bei ng accessi bl e over a
comuni cati on network; 15infrastructure resources interactively linked to
the virtual assenbly platform the processor configured to: select the
assenbly tenplate fromthe nenory; identify the plurality of

custom zed |inear ﬂﬁﬂ,@@lt Shy ' j i ‘
envi ronnent for ea of tkheﬁgg‘g@{)g?nﬁgz%% eiﬁr%glae%}% defll%%le strgggg)ﬁ%
provi sion each virtual.iz

eG Ptad;ésenb l\:é’ environment with content assets
cor r espondi ng "FREHEG YHRIAYZGOASSEROY RVIRTERS: i near channel stream and

produce the plurality of custom zed |inear channel streans using the
respective virtualized assenbly environnents. 13. The cl oud based
content assenbly systemof claim 12, wherein the 5 processor is further

configured tojprodyae chiud RB8ed coMientOissdiBlyyefedl bf Mah 18URh&RIZAL | | near
channel streans.
5 processor is further configured to produce at least one of the plurality of
customized linear channel streams.
14, The cloud based content assembly system of claim 12, wherein the
cloud based content assembly system is configured to enable substantially

10 concurrent use of the shared infrastructure resources by the virtualized assembly

environments.

15.  The cloud based content assembly system of claim 12, wherein the
assembly template is selected from a template library of the virtual assembly

15 platform.

16.  The cloud based content assembly system of claim 12, wherein the
processor is configured to provision a virtualized assembly environment by
receiving a live content feed for inclusion in the customized linear channel stream.

20
17.  The cloud basréd content assembly system of claim 12, wherein the

processor is configured to provision the virtualized assembly environments by

28



14. The cl oud based content assenbly system of claim 12, wherein the cloud
based content assenbly systemis configured to enable substantially 10
concurrent use of the shared infrastructure resources by the virtualized
assenbly environnents. 15. The cl oud based content assenbly system
of claim 12, wherein the assenbly tenplate is selected froma tenplate
library of the virtual assenbly 15 platforn1 16. The cl oud based

or ovi i onca e Rt £ S 6t B bl MRt rBRE FORR of Be FERAD cnt

feed for inclusion in the custom zed |inear channel stream 20 17.
The cl oudsssasidy plgfrant assenbl y systemof claim 12, wherein the processor
is configured to provision the virtualized assenbly environnents by

18.  The cloud based content assembly system of claim 12, wherein the
5  processor is configured to produce the plurality of customized linear channel
streams by merging each of a corresponding plurality of instantiations of the
- assembly template with the content assets corresponding respectively to each

customized linear channel stream.

10 19.  The cloud based content assembly system of claim 12, wherein the
processor is further configured to play-out at least one of the customized linear

channel streams to a content distributor.

20.  The cloud based content assembly system of claim 19, wherein the
15  customized linear channel streams comprise real-time content assets provisioned

during the play-out.

21.  The cloud based content assembly system of claim 12, wherein the
processor is further configured to close the virtualized assembly environments after

20  the customized linear channel streams are produced.
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acquiring at |least a subset of the content assets froma content storage of
the virtual assenbly platform 18. The cl oud based content assenbly system
of claim 12, wherein the 5 processor is configured to produce the plurality
of custom zed |inear channel streans by nerging each of a correspondi ng
plurality of instantiations of the assenbly tenplate with the content
assets correspondi ng respectively to each custom zed |inear channel stream

1019. The cl opgl baprdcleanbasid &ﬁﬁ&ﬁ’%&é&nﬁﬂ?%?ﬁbﬂfoffdlﬁhmzmvhéﬁ@ﬁrtﬁb“ the

processor is further configured to play-out” at |east one of the custom zed

i near c nten L1 but o The cl oud
based COE@%&I aasgéstge(rérg@rlg?/gﬁgﬁq tfgﬁ r&@mg\mg eéllt Ang H%OIE%“%% EFHEYd | i near
channel streanms conprise real-tinme content assets provisioned during the

pl ay- out . 21. The cl oud based content assenbly system of claim 12,
wherein the processor is further configured to close the virtualized
assenbly environnents after 20 the custom zed |inear channel streans are

pr oduced. 22. The cl oud based content assenbly system of claim 12,
wherein the content assets conprise at | east one of advertising content and
pronoti onal content.
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