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CLOUD DATA PERSISTENCE ENGINE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to Australian Patent Application Serial No.
2010202782, filed July 1, 2010, entitled "CLOUD DATA PERSISTENCE ENGINE," which is

incorporated herein by reference for all purposes.

BACKGROUND OF THE INVENTION
[0002] This disclosure relates in general to cloud-based computer processing and, but not by
way of limitation, to distribution, storage, and retrieval of data on a cloud networking

arrangement.

[0003] In a typical data hosting architecture, multiple servers may be spread over a
geographical area. The data stored on each of these servers may be the same (or substantially
similar) data as that stored on each other server. A client attempting to access data hosted on
such a system may communicate with a particular server, often the server closest to the client’s

physical location.

[0004] While such an arrangement may allow the client to quickly access all data stored on the
server system, it may not be efficient for all data to be stored on each server. Clients in different
locations (e.g., different cities, states, countries, and/or continents) may request data that varies
significantly by location. For example, particular data may frequently be requested by clients in
Europe, while the same data may be infrequently requested by clients in the Americas.
Therefore, if all of the data is maintained at each server, such a system may result in significant
quantities of data being stored at servers where the data is infrequently, if at all, accessed.
Accordingly, such a system may result in a substantial amount of data being stored at servers that

wastes storage resources and is infrequently accessed.

BRIEF SUMMARY OF THE INVENTION
[0005] Various cloud data persistence systems and methods are described. In some
embodiments, a client may request a data object from a server. This data object may contain a
link to a media asset and other information linked to the video file, such as a title and duration.
This media asset may be stored in a different location. If this first server does not have the data

object stored locally, it may contact a second server to determine if it has the data object stored.
1
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If the second server does not have the data object stored, it may contact a data object origin
server, which may have all existing data objects stored. This data object origin server may then
send the data object to the second server, which may in turn transmit the data object to the first

server. The first server may then transmit the data object to the client.

[0006] In some embodiments, a cloud data persistence system for distribution of data is
present. The system may include a first server which stores a first plurality of data objects and is
communicatively coupled with a plurality of cache servers. The first server may be located at a
first location. Each of the first plurality of data objects may comprise a link to one of a plurality
of media assets. The plurality of media assets may be stored at a second location separate from
the first location. The system may include a second server that stores a second plurality of data
objects and is configured to request a data object from the first server if the data object is not
present in the second plurality of data objects. The second server may be one of the plurality of
cache servers. The second server may be communicatively coupled with a first plurality of
application servers. The system may include a third server that stores a third plurality of data
objects and is configured to request the data object from the first server if the data object is not
present in the third plurality of data objects. The third server may be one of the plurality of
cache servers. The third server may be communicatively coupled with a second plurality of
application servers. The system may include a fourth server that stores a fourth plurality of data
objects and is configured to request the data object from the second server if the data object is
not present in the fourth plurality of data objects. The fourth server may be one of the first
plurality of application server. The fourth server may be configured to receive a request from a
first client for the data object. The system may also include a fifth server that stores a fifth
plurality of data objects and is configured to request the data object from the second server if the
data object is not present in the fifth plurality of data objects. The fifth server may be one of the
first plurality of application servers. The fifth server may be configured to receive a request
from a second client for the data object. The system may further include a sixth server that
stores a sixth plurality of data objects and is configured to request the data object from the third
server if the data object is not present in the sixth plurality of data objects. The sixth server may
be one of the second plurality of application servers. The sixth server may be configured to
receive a request from a third client for the data object. The system may include a seventh server
that stores a seventh plurality of data objects and is configured to request the data object from the
third server if the data object is not present in the seventh plurality of data objects. The seventh

2
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server may be one of the second plurality of application servers. The seventh server may be

configured to receive a request from a fourth client for the data object.

[0007] In some embodiments, a method for retrieving data objects using a cloud data
persistence system configured for distribution of data is presented. The method may include
receiving a first request from a client for a data object. The application center may be one of a
plurality of application centers that communicate with a plurality of clients. The application
center may be located at a first location. The data object may comprise a link to a media asset.
The media asset may be stored at a second location separate from the first location. The method
may further include determining the data object is not stored among a first plurality of data
objects stored at the application center. The method may include transmitting a second request
for the data object to a first cache server. The first cache server may be communicatively
coupled with the plurality of application centers. The first cache server may be one of a plurality
of cache servers. The method may include receiving the second request for the data object. The
method may also include determining the data object is not stored among a second plurality of
data objects stored at the cache server. The method may further include transmitting a third
request for the data object to an origin server. The origin server may be communicatively
coupled with the plurality of cache servers. The method may also include receiving the third
request for the data object. The method may include locating the data object among a third
plurality of data objects. The method may also include transmitting the data object linked to the
third request to the cache server. The method may include receiving the data object linked to the
third request. The method may include transmitting the data object linked to the second request.
Also, the method may include receiving the data object linked to the second request. Further, the

method may include transmitting the data object linked to the first request to the client.

[0008] In some embodiments, a cloud data persistence system for distribution of data is
present. The system includes a first server which stores a first plurality of data objects and is
communicatively coupled with a second server and a third server. The first server may be
located at a first location. Each of the first plurality of data objects may comprise a link to a
media asset of a plurality of media assets. The plurality of media assets may be located at a
second location. The second location may be distinct from the first location. The system may
include the second server, which may store a second plurality of data objects and may be

configured to request a data object from the first server if the data object is not present in the
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second plurality of data objects. The second server may be communicatively coupled with a
fourth server and fifth server. The system may include the fourth server that stores a third
plurality of data objects and may be configured to request the data object from the second server
if the data object is not present in the third plurality of data objects. The fourth server may be

configured to receive a request from a first client for the data object.

[0009] In some embodiments, the first plurality of data objects comprises all data objects
present in the second plurality of data objects and the third plurality of data objects. In some
embodiments, the third server stores a fourth plurality of data objects and is configured to request
the data object from the first server if the data object is not present in the fourth plurality of data
objects. The third server and the second server may be data persistence cache servers. The third
server may be communicatively coupled with a sixth and seventh server. In some embodiments,
the fifth server stores a fifth plurality of data objects and is configured to request the data object
from the second server if the data object is not present in the fifth plurality of data objects. The
fifth server and the fourth servers may be application servers. The fifth server may be
configured to receive requests from a second client for the data object. The fifth server may be
geographically separated from the fourth server. In some embodiments, the request from the first
client for the data object comprises a universal resource indicator. In some embodiments, each
of the first plurality of data objects comprise a universal resource locator and a title linked to a
media asset of the plurality of media assets. Also, in some embodiments, data objects in the
second plurality of data objects and the third plurality of data objects are at least partially
determined based on a frequency of requests for those data objects received from clients. In
some embodiments, data objects in the second plurality of data objects and the third plurality of
data objects are at least partially determined based on when requests for those data objects were
last received from clients. Further, in some embodiments, the first plurality of data objects
comprises all data objects in the second plurality of data objects, the third plurality of data
objects, the fourth plurality of data objects, and the fifth plurality of data objects.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present disclosure is described in conjunction with the appended figures:
[0011] FIG. 1 illustrates a block diagram of a media servicing system.

[0012] FIG. 2A illustrates a block diagram of an embodiment of a kernel application center

connected with application centers.

[0013] FIG. 2B illustrates a block diagram of an alternative embodiment of a kernel

application center.
[0014] FIG. 3 illustrates a block diagram of an embodiment of an application center.

[0015] FIG. 4A illustrates a block diagram of processes and objects utilized by a cloud-hosted

integrated multi-node pipelining system for media ingestion.

[0016] FIG. 4B illustrates a block diagram of processes and objects utilized by a cloud-hosted

integrated multi-node pipelining system for media ingestion with a content delivery network.

[0017] FIG. 4C illustrates another block diagram of processes and objects utilized by a cloud-
hosted integrated multi-node pipelining system for media ingestion with a content delivery

network.

[0018] FIG. 5A illustrates a simplified block diagram of an embodiment of a cloud data

persistence system.

[0019] FIG. 5B illustrates another simplified block diagram of an embodiment of a cloud data

persistence system.

[0020] FIG. 6 illustrates a simplified swim diagram of an embodiment of a method for

responding to a client request to retrieve a data object from a cloud data persistence system.

[0021] FIG. 7 illustrates a simplified swim diagram of an embodiment of a method for

responding to a client request to modify a data object on a cloud data persistence system.

[0022] FIG. 8 illustrates a simplified block diagram of an embodiment of an asset management

and storage system.
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[0023] FIG. 9 illustrates another simplified block diagram of an embodiment of an asset

management and storage system.

[0024] FIG. 10 illustrates an embodiment of a method for retrieving data from an asset

management and storage system.

[0025] In the appended figures, similar components and/or features may have the same
reference label. Further, various components of the same type may be distinguished by
following the reference label by a dash and a second label that distinguishes among the similar
components. If only the first reference label is used in the specification, the description is
applicable to any one of the similar components having the same first reference label irrespective

of the second reference label.

DETAILED DESCRIPTION OF THE INVENTION
[0026] The ensuing description provides preferred exemplary embodiment(s) only, and is not
intended to limit the scope, applicability or configuration of the disclosure. Rather, the ensuing
description of the preferred exemplary embodiment(s) will provide those skilled in the art with
an enabling description for implementing a preferred exemplary embodiment. It is understood
that various changes may be made in the function and arrangement of elements without departing

from the spirit and scope as set forth in the appended claims.

[0027] As opposed to storing copies of a piece of data, such as a data object that contains
information linked to a media object, at each server on a system of multiple servers, it may be
more efficient to store only data objects that are frequently and/or recently accessed by clients at
particular servers. Such an arrangement, generally referred to as a cloud data persistence engine
or system, may allow the data objects stored at each server to vary based on which data objects
the server’s clients are currently and/or have historically requested. Therefore, data objects
stored at a first server in a first location may include some of the same data objects and some
different data objects than data objects stored at a second server in a second location (possibly
located in a different city, country or on a different continent than the first server). Storing only
data objects that are frequently and/or recently accessed by clients at each server may result in
considerable efficiencies. For example, by storing only data objects that are frequently and/or
recently accessed by clients, the servers may require significantly less storage space because they

do not need to store a potentially large amount of data objects that are infrequently accessed or

6
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have not recently been accessed. A related benefit of this may be that by decreasing the amount
of storage necessary at cach server, the speed of access to the storage at the servers may be
increased. For example, instead of relying on hard drives, solid state drives (which may cost
significantly more per megabyte, but may offer improved access times) may be used for the

storage at the servers.

[0028] While a server may infrequently receive a request for a particular data object from a
client, the server may still need to be able to fulfill such a request. Therefore, if a server is
contacted by a client for a data object that it does not have stored locally, the server may be able
to contact another server, which may have the requested data object stored. Such a server may

be configured to satisfy multiple servers with requests for such data objects.

[0029] While this second cache server may contain the data object requested by the client, it
may also only store data objects that are frequently and/or recently (albeit less frequently and/or
recently than the data stored at the first server) accessed by clients. If the second server does not
have the data object requested by the client stored, the second server may have the ability to
contact yet another server. This server, referred to as the data object origin server, may maintain
a copy of all data objects stored on the system. Therefore, if the data object is present on the
server system, the data object origin server is able to fulfill the request for the data. The data
object origin server may then route the requested data to the client via the second server and the

first server.

[0030] While the above arrangement may increase efficiencies when a client requests a data
object, a client (perhaps the same or a different client) may request to modify (including, but not
limited to changing, adding and/or deleting) a data object. In such instances, the modification to
the data object (assuming the client has the appropriate access rights) may be routed to the data
object origin server by a server receiving the request from the client. The modification may be
applied to the relevant data at the data object origin server. The data object origin server may
then send a notification to other servers, or only the cache servers that have the previous version
of the data stored, that the previous version of the data is no longer valid. These servers may in
turn send a notification to other associated servers, or only those servers that have the previous
version of the data stored, that the previous version of the data object is no longer valid. This

may prevent a client from receiving an out-of-date version of the data no matter which server is
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accessed by the client. The modified data residing at the origin may then propagate out to the

other servers as requests are made by clients to those servers for the data object.

[0031] While the above embodiments may be implemented in a variety of different systems,
some particular embodiments may be implemented as part of a media service system. FIG. 1 is
a block diagram illustrating a media servicing system 100, according to some embodiments of
the present invention. The system may deliver media content to the end user 140 (alternatively
referred to as a user or a client) through a network such as the Internet 120. A media asset
provided by a content provider 130 can be processed and indexed by cloud-hosted integrated
multi-node pipelining system (CHIMPS) 110, and further stored on content delivery network
(CDN) 150. Additionally or alternatively, the CHIMPS 110 may also be adapted to store the

media asset.

[0032] The media servicing system further enables a content provider 130 or other entity to
gather information regarding user behavior during media playback. For example, a content
provider 130 can be provided with data indicating that end users tend to stop watching a video at
a certain point in playback, or that users tended to follow links associated with certain
advertisements displayed during playback. With this data, a content provider 130 can adjust
factors such as media content, advertisement placement and content, etc., to increase revenue
associated with the media content and provide the end user 140 with a more desirable playback

experience.

[0033] End user 140 can request a media asset to hear and/or see with a client program running
on a personal computer or other electronic device connected to Internet 120. The client program
can be, for example, a media player, browser, or other application adapted to request and/or play
media assets. In response to a request for a media asset, the CHIMPS 110 can utilize any
number of application centers 112 and/or kernel application center(s) 111 to provide the client
program with a data object concerning the requested media asset. The data object can include
information about the media asset, including where the media asset can be located, such as
within the CDN 150 or within the CHIMPS 150 itself. Location information may be provided by
Universal Resource Indicator (URI), a Universal Resource Locator (URL) or other indicator.
During playback of the media asset, the CHIMPS 150 can collect data regarding the playback
through beaconing provided by a client program executed on a device operated by the end user

140 and/or indexing service from within the CHIMPS and/or CDN. The CHIMPS 150 can
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subsequently provide the data and/or any analytics information derived from the data to the

content provider 130.

[0034] FIG. 2A is a block diagram illustrating an embodiment of a kernel application 111-1
center connected with application centers from within the CHIMPS 110-1. The kernel
application center 111-1 and application centers 112 can be geographically distant and can be
connected via the Internet 120, wide area network (WAN), and/or other data communication
network. Because application centers can be geographically separated, DNS services (not
shown) can be used to allow an end user 140 to connect to the nearest available application
center 112. The kernel application center 111-1 can connect with application centers 112 within
the CHIMPS 110-1 through an internal interface 270, thereby enabling the application centers

112 access to the various components within the kernel application center 111-1.

[0035] Components within the kernel application center 111-1 can communicate through
network 260 such as a local area network (LAN) and can include one or more data object origin
servers 240 and a storage array 230 with which data objects and/or media assets may be stored
and distributed. The storage array 230 may also be utilized by services running on processing
server(s) 220 and/or transcoding server(s) 250 that may require temporary or long-term storage.
Kernel server 210 can utilize processing server(s) 220, transcoding server(s) 250 to provide

various functional capabilities to the CHIMPS 110.

[0036] For example, as described in more detail below, the CHIMPS 110-1 can provide
transcoding service for media assets provided by a content provider 130 for syndication. Such a
service can allow a content provider 130 to upload a media asset to an application center 112,
after which the application center 112 would notify the kernel server 210 that the media asset has
been uploaded. The kernel server can then notify services running on the processing server(s)
220 of the upload. These services can utilize transcoding server(s) to transcode the media asset,
which can then be moved to a CDN and/or stored locally by storage array 230 and data object
origin server(s) 240. Services running on the processing server(s) 220 can also update the

associated data object stored by the storage array 230 and data object origin server(s) 240.

[0037] FIG. 2B is a block diagram illustrating an alternative embodiment of a kernel
application center 111-2. In addition to the components of the embodiment of FIG. 2A, this
embodiment incorporates an application center 112 within the kernel application center 111-2.

The application center 112 incorporated within kernel application center 111-2 may be located at

9
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or near the other components of the kernel application center 111-2, and can be communicatively
connected to the other components via network 260. The incorporated application center 112
can therefore have faster access to kernel application center functionality because it does not
need to communicate over long distances. In consideration of this advantage, it will be
understood that the CHIMPS 110 can include multiple kernel centers with one or more
application centers incorporated therein. Additionally or alternatively, components of the kernel
application center may be incorporated into one or more application centers 112 in the CHIMPS

110 to provide quicker access to certain functionality.

[0038] FIG. 3 is a block diagram illustrating an embodiment of an application center 112. The
application center 112 can include caching server(s) 330 and a storage array 310 for storing and
distributing data objects of media assets requested by end users through end user interface 360.
Caching server(s) 330 and storage array 310 can also be used to collect, process, and/or store
metrics information from beaconing data, media chunk requests, and/or other data sources,
including data collected through end user interface 360. The application center can further
include ingest server(s) 320 for ingesting uploaded media assets from a content provider 130
through a content provider interface 370. The media assets may be stored on the storage array
310. As with the kernel application center 111, the components of the application center 112 can
be communicatively linked through a network 340, such as a LAN. The application center can
further include an internal interface 350, providing a communication link from the application
center to the rest of the CHIMPS. 1t is through internal interface 350, for example, that media
assets stored on storage array 310 can be made available to a kernel application center 111 for

services such as transcoding.

[0039] FIG. 4A is a block diagram 400-1 of processes and objects utilized by the CHIMPS
110 for media ingestion, according to some embodiments. Although FIG. 4A further indicates
the physical systems in which my execute or store these processes and objects, it will be
understood that the processes and objects disclosed may be executed or stored on more than one
system, including systems not disclosed in FIG. 4A. In other words, the processes and objects
shown in FIG. 4 allow for a variety of implementations through one or more of hardware,

software, firmware, microcode, etc.

[0040] Media can be ingested into the CHIMPS 110 when a content provider 130 uploads a

media asset to ingestion server(s) 410 in an application center 112 by utilizing a client 405. The

10
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client 405 can be a stand-alone application or browser based, for example, and can communicate
with ingest server(s) 410 through an application programming interface (API) configured for the

ingestion of media assets.

[0041] Ingest server(s) 410 can communicate with devices in the kernel application center 111
executing programs such as kernel server 425 and file replication service 430. The kernel server
425 can be configured to organize the workflow among services such as transcoding 440 file
system manager 435, and other services 445 (e.g., analytics, dynamic API, etc.) Upon a
particular event, for example, the kernel server can be configured to notify the relevant services

of the event, causing the services to process tasks associated with the event.

[0042] The file replication service 430, under direction of the kernel server 425, can coordinate
the movement of the media assets between services. For example, retrieving the uploaded media
asset from the ingest server(s) 410 and storing it on the file archive 450, or retrieving transcoded

media assets from transcoding server(s) 460 and storing them in the media asset origin.

[0043] The data object updater 420 keeps the data object origin 415 up to date in response to
any changes in the system. When, for example, a file is uploaded, transcoded, and stored in
media asset origin 455, the location and other metadata concerning the transcoded media assets
need to be created or updated in the data object origin 415 to ensure an end user who accesses
the object in the data object origin 415 has the correct information regarding the related media
asset. Because the data object updater 420 receives updates from the kernel server 425 (which is
notified when a transcoded media asset is stored in the media asset origin 455, the system

ensures the data objects in the data object origin are constantly up to date.

[0044] The upload of a media asset to the ingest server(s) 410, as described above, can provide
an example of how the kernel server 425 may coordinate workflow. For instance, in response to
the upload, the ingest server(s) 410 can notify the kernel server 425 that a media asset has been
uploaded. The kernel server 425 informs the file replication service 430 of the uploaded media
asset, and the file replication service 430 moves the uploaded media asset into the file archive
450 and notifies the kernel server 425 of the move. In response, the kernel server 425 notifies
the file replication service 430, the file system manager 435, and the transcoding master 440 of
the move. The file replication service 430 then will know it can delete the uploaded media asset
from the ingest server(s) 410, the file system manager 435 will update the file system

accordingly, and the transcoding master 440 will notify transcoding service(s) 460 of different

11
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transcoding tasks to be performed. The transcoding service(s) 460 can then retrieve the uploaded
media asset from the file archive 450 to create transcoded media assets. The transcoding
service(s) 460 notify the kernel server 425 once transcoding is complete, and the kernel server
425 relays this information to the file replication service 430. The file replication service 425
then takes the transcoded media assets from the transcoding services 460 and moves them to the
media asset origin 455. Once the file replication service 430 notifies the kernel server 425 of the
move, the kernel server 425, in turn, notifies the file replication service 430 and the data object
updater 420. The data object updater 420, which updates the data object origin 415 accordingly,
and the file replication service 430 deletes the transcoded media assets from the transcoding

services 460.

[0045] The modular nature of the system enables all tasks associated with an event to be
completed quickly. As illustrated in the example above, workflow relating to a particular event,
such as a media asset upload, can be spread among the various services simultancously.
Moreover, because the system’s modularity enables it to be scaled to accommodate differing
hardware capacities, and because the system can be configured to dynamically allocate hardware
to different services according to the needs of the system, the speed of completing tasks relating

to a particular event can further be increased.

[0046] FIG. 4B is a block diagram 400-2 of processes and objects utilized by the CHIMPS
110 for media ingestion, according to some embodiments. Block diagram 400-2 may be
substantially similar to block diagram 400-1 except for the use of a content delivery network in
place of media asset origin 455. Therefore, in block diagram 400-2, as opposed to the media
assets being stored at media asset origin 455, they are stored at content data network 150, which

may be operated and maintained by a third party.

[0047] FIG. 4C is a block diagram 400-3 of processes and objects utilized by the CHIMPS
110 for media ingestion, according to some embodiments. Block diagram 400-3 may be
substantially similar to block diagram 400-1 except for the use of a content delivery network in
conjunction with media asset origin 455. Here, in block diagram 400-3, media assets may reside

at either media asset origin 455, content delivery network 150, or both.

[0048] Embodiments of such systems may include other systems that manage various requests
from end users. One such system may be a cloud data persistence system. Referring to FIG.

SA, a simplified block diagram of an embodiment of a cloud data persistence system 500-1 is

12
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illustrated. Such a system may allow for information, such as data objects, to be efficiently

distributed to multiple of clients.

[0049] Some embodiments of cloud data persistence systems are used to distribute data objects
that are linked to media assets. A data object may contain information pertinent to the data
object it is linked to. For example, a data object may include details about a media asset and
permissions for the media asset. More specifically, a data object may include fields containing:
a title, keywords linked to the data object, the data object’s (and/or associated media asset’s) date
of creation, the duration of the associated media asset, the file formats the associated media asset
is available in, and what clients are permitted to access and/or edit the data object and/or the
media asset. The data object may also contain a link to its associated media asset. Such a link
may be in the form of a universal resource indicator, such as a universal resource locator. Other
information may also be stored as a data object that is linked to a media asset. A media asset
may represent many different forms of media, such as an audio file (in a variety of different

formats), a video file, or a flash file, to name only a few examples.

[0050] Important to note, data objects may be stored separate from media assets. For example,
a data object containing information linked to a particular media asset may not be stored in the
same location as the media asset. For example, a media asset may reside on multiple servers that
are part of a content delivery network, while the data object that contains information about the
media asset is stored in some other location, possibly on some other network. Also, while the
above discusses linked media assets, it should be understood that data objects may also be linked
to other assets, files or data that do not constitute media. In such embodiments, the data objects

may contain different fields of data.

[0051] Such a cloud data persistence system may be used to distribute data objects to one or
several clients, but also may be used to distribute data objects to thousands of clients
geographically disbursed worldwide. In the embodiment of cloud data persistence system 500-1,
three levels of servers are present: a data object origin server 510, data persistence cache servers
520, and application centers 530. These application centers are in contact with one or more
clients 540. It should be understood that each application center may include one or more
servers. For example, an application center may be represented by application center 112 of
FIG. 3. Alternatively, an application center may comprise a single server. While three levels of

servers are present in the illustrated embodiment, it should be understood that greater or fewer

13
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levels of servers may be present in other embodiments. Also, various servers may be integrated
into the same server. For example, one server may serve as both an application center 530 and a
data persistence cache server 520. It should also be understood that the terms of “application
center,” “data persistence cache server,” and “data object origin server” are used to simplify the
nomenclature used to describe the various levels of the cloud data persistence system 500-1, and
these terms should not be interpreted as limiting the functionality of their respective identified

SCrvers.

[0052] Referring to cloud data persistence system 500-1, clients 540 make requests for data
objects from application centers 530 via one or more networks. In the illustrated embodiment,
only two clients (540-1 and 540-2) are present to maintain simplicity; many more clients
(possibly representing many end users) may be possible. These clients may communicate with
the same application center (530-1) or may communicate with different application centers (530-
1 and 530-2). Further, because a client at one time interacts with a particular application center,
at a different time, the same client may interact with a different application center. For example,
if a particular application center is experiencing a heavy client load, possibly caused by a large

number of clients attempting to access it, a client may be routed to another application center.

[0053] The client may make a request for a particular data object to the application center.
This request may be made via a network, such as the Internet. Other networks may also be
possible, such as a private intranet. The request for the data object may involve the client
sending a universal resource indicator (URI) to an application center. A URI may take a variety
of different formats. In particular, the URI may be in the form of a universal resource locator

(URL). However, it should be understood that other forms of URIs may also be possible.

[0054] If client 540-1 transmits a URI to application center 530-1, application center 530-1
may have the data object linked to the URI stored locally. If this is the case, application center
530-1 may respond by sending the data object identified by the URI back to client 540-1.
However, application center 530-1 may have only a subset of the data objects linked to valid
URISs stored locally. This may be due to space constraints at application center 530-1. For
example, if clients infrequently request particular data objects, it may be inefficient to distribute

those data objects to each of application centers 530.

[0055] If the data object requested by client 540-1 is not present at application center 530-1,

application center 530-1 may contact another server to retrieve it. Application center 530-1 may
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be located in close proximity to data persistence cache server 520-1, or may be geographically
separated from data persistence cache server 520-1. Application center 530-1 may communicate
with data persistence cache server 520-1 directly (such as a direct cable connection) or may
communicate using a network. This network may be a private network, such as a local arca
network or dedicated connection between the servers, or may use a public network, such as the
Internet. Such a request from application center 530-1 to data persistence cache server 520-1
may include the URI received by application center 530-1 from client 540-1. In some
embodiments, data persistence cache servers supply multiple application centers with requested
data objects. In cloud data persistence system 500-1, data persistence cache server 520-1 serves
two application centers (530-1 and 530-2), while data persistence cache server 520-2 serves two
different application centers (530-3 and 530-4). It should be understood that a data persistence
cache may serve a varying number of application centers. For example, a data persistence cache

may serve 20 application centers.

[0056] It should also be recognized that the connections between application centers 530 and
data persistence cache servers 520 are dynamic. If a particular data persistence cache is offline,
busy, or otherwise unavailable, an application center may be able to route requests to a different
data persistence cache server. For example, referring to cloud data persistence system 500-1, if
data persistence cache 520 became unavailable, application center 530-1 may be able to route a

request for the data object to data persistence cache server 520-2.

[0057] While, if application centers 530 and data persistence caches 520 communicate via a
network (e.g., the Internet), the servers may be located anywhere a network connection is
available worldwide. In some embodiments, a data persistence cache is located near a group of
application centers. For example, if a region, such as New England, contains two application
centers for cach state, a single data persistence cache may be located in or near New England to
serve these twelve scattered application centers. Having the data persistence cache located near
a group of application centers may decrease communication latency when an application center

and the data persistence cache communicate.

[0058] Upon receiving a request for a data object from application center 530-1, data
persistence cache server 520-1 may determine if it has the data object stored. If it does, data
persistence cache server 520-1 may send the data object to application center 530-1, which may,

in turn, send the data object to client 540-1. Upon the application center receiving the data
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object, it may store the data object to be able to satisfy requests from the same or a different
client for the same data object at a future time. Application center 530-1 may make a
determination as to whether the data object should be stored or not. For example, the
determination may be based on the frequency it is receiving requests for the data object from
clients 540. If the data object is frequently being requested by clients 540, application center
530-1 may store the data object. This may only occur if the data object is being requested more
frequently than some other data objects. For example, only the 10,000 most frequently requested
data objects may be stored by the application center. In some embodiments, application center
530-1 may store the most recently requested data objects. Therefore, this data object would be
stored at application center 530-1, and possibly some other data object would no longer be stored
at application center 530-1. In some embodiments, different application centers use different
mechanisms to determine what data objects to store. Also, in some embodiments, some data
objects are always stored at application centers 530. This may occur if a particular data object

has been labeled a “high priority” (or some equivalent thereof).

[0059] However, if data persistence cache server 520-1 determines that it does not have the
data object requested by client 540-1 stored, data persistence cache server 520-1 may contact
another server. Data persistence cache server 520-1 may contact another server called a data
object origin server 510. Data object origin server 510 may supply data persistence cache
servers 520 with various data objects. In cloud data persistence system 500-1, data object origin
server 510 is shown as communicating with two data persistence cache servers 520. However, it
should be understood that data object origin server 510 may communicate with one, three, or
some other number of data persistence cache servers. For example, data object origin server 510

may communicate with more, such as 20 data persistence cache servers.

[0060] Data object origin server 510 may be physically located with one or more data
persistence cache servers. Data object origin server 510 may communicate directly, such as via a
direct connection, with data persistence cache servers. For example, in cloud data persistence
system 500-1, data object origin server 510 communicates directly with the data persistence
cache server 520-2. Data object origin server 510 may also communicate via any of the
previously mentioned networks with a data persistence cache server. Again, referring to cloud
data persistence system 500-1, data object origin server 510 communicates with data persistence

cache server 520-1 via a network, possibly the Internet.
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[0061] While application centers 530 and data persistence cache servers 520 may store only a
subset of the various data objects that clients 540 may request, data object origin server 510 may
store all data objects that exist on system 500-1. In other words, if a data object requested by a
client is not present on data object origin server 510, the data object may not exist on system

500-1.

[0062] Just as a data persistence cache server may be physically located near a group of
application centers, data object origin server 510 may be located near the group of data
persistence cache servers 520. Returning to the previous regional example, if a data persistence
cache server is located in New England, another may be located near New York City, another
near Washington DC, and perhaps yet another near Chicago. If one data object origin server is
servicing these data persistence cache servers, it may be located in a central location to serve
them all. In some embodiments, the data object origin server may be co-located with one or
more data persistence cache servers. Alternatively, a data object origin server may be located at

a separate physical location from any other database servers.

[0063] A request from the data persistence cache server 520-1 to data object origin server 510
may comprise a URI. This may be the same URI that was sent from client 540-1 to application
center 530-1, then from application center 530-1 to data persistence cache server 520-1. In some
embodiments, the URI transmitted from data persistence cache 520-1 may be in a different
format than the other URIs. Upon receiving the URI, data object origin server 510 may locate
the data object the URI is linked to. The data object origin 510 may then transmit the data object
to data persistence cache server 520-1. The data persistence cache server 520-1 may make
determination as to whether to store the data objects as previously described in relation to
application center 530-1. For example, the determination of whether to store the data object may
be based on the frequency with which application centers 530 request the data object from data
persistence cache server 520-1. In some embodiments, data persistence cache server 520-1
stores the most recently requested data objects. Data persistence cache server 520-1 may then
transmit the data object to application center 530-1. Application center 530-1 may then transmit

the data object to client 540-1.

[0064] If the data object was first found at application center 530-1, the latency between client
540-1’s request and client 540-1 receiving the data object may be the shortest. If instead the data

object is first found at data persistence cache server 520-1, the latency may be longer. Finally, if
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the data object is only found at data object origin 510, the latency may be the longest.
Regardless of where the data object is found, client 540-1 may be unaware of whether
application center 530-1, a data persistence cache server 520-1, or the data object origin server

510-1, had the data object stored.

[0065] While only one data object origin server 510 is present in cloud data persistence system
500-1, more than one data object origin server is possible. For example, a data object origin
server may serve a particular region, such as a country. Other data object origin servers may be
present in other countries. These data object origin servers may each maintain identical or
substantially similar data sets. Therefore, a data object found on one data object origin server
would also be found on other data object origin servers. While not illustrated in FIG. 5, it should
be understood that data object origin server 510 may be in communication with a kernel server
and/or a data object updater server, such as illustrated in FIGs. 2A, 2B, and 4. Such an
arrangement may allow multiple different data object origin servers to have the same data objects

stored.

[0066] While the above deals with the communication flow in cloud data persistence system
500-1 when a client requests a data object, a client (or, of course, an end user acting through the
client) may also modify a data object. Depending on the data object, a request for a particular
data object may be much more frequent than a request to modify a data object. By way of
example only, consider a video clip posted on an online video sharing website. If the video is
popular, data object information, such as the video owner’s name and the video’s title may be
sent to millions of different clients. However, the end user who created the video may only

infrequently modify (via a client) data linked to the video.

[0067] In cloud data persistence system 500-1, the request to modify a data object, as opposed
to a request to retrieve a data object, may be treated differently. If client 540-1 makes a request
to application center 530-1 to modify a data object, application center 530-1 (assuming the end
user and/or client has the proper permissions to modify the data object) may route the request to
Kernel application center 111. Kernel application center 111 may then update data object origin
server 510, and any other data object origin servers requiring updating. Application center 530-1
may not modify or delete the previous version of the data object if it is stored at application
center 530. The data object may then be updated at data object origin server 510. While the data

object may now be updated at data object origin server 510, other application centers and data
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persistence cache servers, such as application center 530-3 and data persistence cache 520-1,
may still have out-of-date versions of the data object. Therefore, upon receiving the
modifications to the data object, kernel application center 111 may notify data persistence cache
servers 520 to no longer use their current version of the data object. This may involve data
persistence cache servers 520 deleting their out-of-date version of the data object. In turn, data
persistence cache servers 520 may notify application centers 530 to similarly no longer use their
out-of-date versions of the data object. This may again involve the out-of-date data object being
deleted from application centers 530. Application centers 530 and data persistence cache servers
520 may not receive a new version of the data object along with the notification. Rather,
application centers 530 and data persistence cache servers 520 may only receive the new version
of the data object if a client requests the data object and it is routed through the data persistence

cache server and the application center.

[0068] If kernel application center 111 knows what particular data objects are stored at data
persistence cache servers 520, a notification may only be sent to the data persistence cache server
known to store the data object. Similarly, if data persistence cache servers 520 know what data
objects are stored at application centers 530, only those application centers that have out-of-date
versions of the data object may be sent the notification. In some embodiments, whenever a
modification of a data object is received at kernel application center 111, all data persistence
cache servers 520 are notified, which in turn notify all application centers 530. In such
embodiments, therefore, kernel application center 111 does not need to be aware of what
particular data objects are stored at data persistence cache servers 520, and data persistence
cache servers 520 do not need to be aware of what data objects are stored at application centers
530. In some embodiments, Kernel application center 111 notifies both data persistence cache

servers 520 and application centers 530.

[0069] Referring to FIG. 5B, a simplified block diagram of an embodiment of a cloud data
persistence system 500-2 is illustrated. Such a system may be substantially similar to system
500-1. However, system 500-2 illustrates how various components of system 500-2 may be
geographically separated. It should be understood that ecach component of system 500-2 may be
located at a different physical location. In some embodiments, client 540-1 is at location 551
while client 540-2 is at location 552. Locations 551 and 552 may be close together, possibly

only several miles if both client 540-1 and client 540-2 are using the same application center.
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Clients 540-1 and 540-2 may be a great distance apart if they are using different application

centers.

[0070] Application centers 530-1, 530-2, 530-3, and 530-4 are shown as different locations of
553, 554, 555, and 556, respectively. Application centers that use the same data persistence
cache server may be closer together than application centers that do not use the same data
persistence cache servers. Further, as those with skill in the art will recognize, while an
application server may not be physically closer to a data persistence cache server, due to the state
of the network, communication between two physically further apart servers may be quicker. In

such a case, the further servers may be in communication as opposed to the closer servers.

[0071] Data persistence cache server 520-1 is at another location 557. Location 557 may be
near or in between location 553 and 554. Data persistence cache server 520-2 is at the same
location 555 as application center 530-3. In some embodiments, data persistence cache server
520-2 is at some other location from application center 530-3. Finally, data object origin server
510 may be present at location 558. This location may be at the kernel application center 111, or

may be separate.

[0072] FIG. 6 illustrates a simplified swim diagram of an embodiment of a method 600 for
responding to a client request to retrieve a data object. Such a method may use a cloud data
persistence system, such as cloud data persistence system 500-1 of FIG. 5A. Alternatively,
method 600 may rely on some other cloud data persistence system. The embodiment of FIG. 6
presupposes that the data object requested is not present on either the application center
contacted or the cache server contacted. As described in relation to FIG. 5, if one of those

servers has the data object stored, the method would differ.

[0073] At Dblock 605, a request may be sent from a client to an application center. The client
may be client 540-1 or 540-2 of FIG. 5, or may represent some other client. Similarly, the
application center of FIG. 6 may represent any of application centers 530 of FIG. 5, or may
represent some other application center. The request sent by the client at block 605 of FIG. 6
may contain a URI, possibly a URL, indicating the data object the client is requesting to retrieve.
The request may be received either directly or via a network (such as the Internet), by the

application center at block 610.
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[0074] At Dblock 615, the application center may determine if the data object requested by the
client is present. This may involve the application center searching a storage device, such as a
hard drive or solid state drive for the data object. In some embodiments, the application center
may search an index of all the data objects it has stored. In this embodiment, the application
center does not have the data object stored locally. Therefore, at block 620, a request is sent
from the application center to a data persistence cache server. This request may contain the same
URI received in the request from the client at block 610. The cache server contacted may be a
data persistence cache server 520 of FIG. 5A or may represent some other data persistence cache
server. The request by the application center may be received by the data persistence cache

server either directly or via a network (such as the Internet) at block 625.

[0075] At Dblock 630, the data persistence cache server may determine if the data object
requested by the application center is present. This may involve the data persistence cache
server searching a storage device, such as a hard drive or solid state drive for the data object. In
some embodiments, the data persistence cache server may search an index of all the data objects
it has stored. In this embodiment, the data persistence cache server does not have the data object
stored locally. Therefore, at block 635, a request is sent from the data persistence cache server to
an data object origin server. This request may contain the same URI received in the request from
the client at block 610 and the application center at block 625. The data object origin server
contacted may be the data object origin server 510 of FIG. 5A or may represent some other data
object origin server. The request by the data persistence cache server may be received by the

object origin server either directly or via a network (such as the Internet) at block 640.

[0076] At block 645, the data object origin server may locate the data object requested.
Assuming that the URI indicating the data object initially requested by the client is valid, the
object origin server should have the data object stored. If the data object is not present at the
data object origin server, the data object may be assumed to not exist or that the URI submitted
by the client is incorrect. To retrieve the data object, the data object origin server may search
one or more local (or remote) hard drives or solid state drives for the data object. In some
embodiments, the data object origin server uses an index to locate and retrieve the data object.
Once the data object has been located, at block 650 it may be transmitted to the data persistence

cache server.
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[0077] At block 655, the data persistence cache server may receive the data object. The data
received from the data object origin server may also include the URI sent in the request at block
635. At block 660, the data persistence cache server may determine whether the data object
should be stored locally. If the data persistence cache server stores the most recent data objects
requested, the data persistence cache server may always store the data object when it is received
from the data object origin server. If the data persistence cache server stores only the most
frequently requested data objects, the data object may not be stored if other data objects are
requested more frequently. As those with skill in the art will understand, there are other factors
that may be used to determine whether the data object is stored locally at the data persistence
cache server. As another example, the decision as to whether to store the data object may be
based partially on frequency of requests for the data object and partially on the data object being
recently requested. Whether the data object is stored or not, it may be transmitted to the

application center at block 665.

[0078] At block 670, the application center may receive the data object. This may be the same
application center that received the request at block 610. The data received from the data
persistence cache server may also include the URI sent in the request by the application center at
block 620. At block 675, the application center may determine whether the data object should be
stored locally. The factors used to consider whether to store the data object may be the same or
different from the factors used at the data persistence cache server. Again, if the application
center stores the most recent data objects requested, the application center may always store data
objects received from the data persistence cache server. If the application center stores only the
most frequently requested data objects, the data object may not be stored if other data objects are
requested by clients more frequently. As those with skill in the art will understand, there are
other factors that may be used to determine whether the data object is stored locally at the
application center. As another example, the decision as to whether to store the data object may
be based partially on the frequency of requests for the data object and partially on the data object
being recently requested. Whether the data object is stored by the application center or not, it
may be transmitted to the client at block 680. Further, to be clear, while it is possible that the
same data objects may be stored at both the application and the data persistence cache server, it
is likely that at least some different data objects would be stored at the application center than the
data persistence cache server. Also, the amount of storage available at the application center and

the data persistence cache server may vary. For example, the data persistence cache server may
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have 50% more storage space than an application center; therefore, it may store roughly 50%

more data objects.

[0079] At Dblock 685, the client may receive the data object it requested at block 605. The
client may be unaware as to whether the data object was present at the application center, the
data persistence cache server, or the data origin cache server. To the client, it may appear as if

the client is only interacting with the application center.

[0080] While FIG. 6 illustrates an embodiment of a method of a client requesting a data object,
assuming the associated end user and/or client has the proper permissions, the end user and/or
client may also request to modify a data object. FIG. 7 illustrates a swim diagram of a simplified
embodiment of a method 700 of a client modifying a data object. Method 700 may be conducted
using a cloud data persistence system, such as cloud data persistence system 700 of FIG. 7.
Alternatively, some other cloud data persistence system may be used. A modification may
involve changing data within a data object, adding data to a data object, or deleting the data
object, to name only a few examples. It should be understood that in some embodiments,
modifications to data objects are much less frequent than requests to retrieve a data object. At
block 705, the client may transmit the request to modify the data object to an application center.
The client may be the same client as detailed in FIG. 6 or client 540-1 or 540-2 of FIG. 5.
Alternatively, the client of FIG. 7 may represent some other client. Similarly, the application
center of FIG. 7 may represent the application center of FIG. 6 or any of application centers 530

of FIG. 5. The application center of FIG. 7 may also represent some other application center.

[0081] At Dblock 710, the application center may receive the modification request from the
client. The request may include a URI (such as a URL) indicating the data object the client is
attempting to modify. The request may also include the changes, additional information, or an
indication to delete the data object. If the application center determines it has the data object
stored, at block 712, the application center may delete or block access to the data object so that
other clients do not receive an out-of-date version of the data object. At block 715, a
modification request may be transmitted from the application center to the data object origin
server. This transmission may be routed from the application to the data object origin server
(e.g., not through the data persistence cache server) or may be relayed by the data persistence

cache server.
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[0082] At block 720, the kernel application center may receive the modification request. The
kernel application center may be the kernel application center 111 of FIG. 5A and FIG. 5B.
Kernel application center of FIG. 7 may also represent a data object origin server. After
receiving the modification request at block 720, the kernel application center may modify the
data object at one or more data object origin servers at block 725. Data object origin servers may
always have a stored version of the data object because they maintain a stored version of all valid
data objects. If the data object origin server does not have a version of the data object requested
to modify, it may be assumed that the data object does not exist or the URI sent by the client at
block 705 was incorrect. The modification at block 725 may involve the data object being
changed, having data added to it, or the data object being deleted. At block 730, the modified
data object may be stored at one or more data object origin servers. Obviously, if the data object

is being deleted, this step may not occur.

[0083] At Dblock 735, a notification may be sent by the kernel application center that indicates
that the data object has been modified. Of note, this modification may not contain the modified
data object, but rather may contain only information that indicates that previous versions of the
data object are no longer valid. This notification may be transmitted to one or more data
persistence cache servers at block 735. While the swim diagram illustrates the notification being
sent to only one data persistence cache server, this is for simplicity only. The notification
transmitted by the data object origin server may be sent to all data persistence cache servers (or
those data persistence cache servers that have the previous version of the data object stored) in
communication with the data object origin server. The notification may only be sent to those
data persistence cache servers that have an out-of-date version of the data object if the kernel
application center is aware of which data persistence cache servers have the data object stored.
This may be possible if the data persistence cache server informs the kernel application center of
its stored data objects. Alternatively, all data persistence caches may receive the notification
whether they have the previous version of the data object stored or not. If a data persistence
cache server does not have the previous version of the data object stored, the data persistence

cache server may ignore the notification.

[0084] At block 740, the notification may be received by the data persistence cache server.
The data persistence cache server may be the data persistence cache server of FIG. 6 and/or one
of the data persistence cache servers 520 of FIG. 5. The data persistence cache server of FIG. 7

may represent some other data persistence cache server. At block 745, the previous version of
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the data object may be cleared (e.g., deleted or otherwise removed) from the data persistence
cache server. At block 750, a notification that the previous version of the data object is out-of-

date may be transmitted to one or more application centers at block 750.

[0085] While the swim diagram illustrates the notification being sent to only one application
center, this is for simplicity only. The notification transmitted by the data persistence cache
server may be sent to all application centers (or those application centers that have the previous
version of the data object stored) in communication with the data persistence cache server. The
notification may only be sent to those application centers that have the previous version of the
data object if the data persistence cache server is aware of which application centers have the
previous version of the data object stored. This may be possible if the application center informs
the data persistence cache server (or the kernel application center and/or data object origin
server) of its stored data objects. Alternatively, all application centers may receive the
notification whether they have the previous version of the data object stored or not. If an
application center does not have the previous version of the data object stored, the application
center may ignore a received notification. The notification sent by the data persistence cache
server at block 740 may represent the same or a similar notification as sent by the kernel
application center at block 735. For example, the notification may include a URI (possibly a
URL) indicating the data object that has been modified. At block 760, the previous version of

the data object may be cleared (e.g., deleted or otherwise demarked) from the application center.

[0086] While the previous description and figures relate to how a client may retrieve and
modify a data object, the storage of data objects and other data and/or files may be more
sophisticated than one server (e.g., an application center, a data persistence cache server, or a
data object origin server) having one or more storage devices. For example, each application
center of FIG. 5A may represent a cluster of servers, each connected to one or more storage
devices, such as hard drives or solid state drives. FIG. 8 illustrates a simplified block diagram of
an embodiment of an asset management and storage system 800 showing how various storage
devices may be used to store data and accessed. While such a system may be used to store data
objects, such as those data objects described previously, such a system may be used to store other
forms of electronic data, such as media assets. A media asset may be a media file, such as a

movie file, audio file, or image file.
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[0087] In system 800, multiple different storage devices 810 may be present. These storage
systems may be servers having storage devices such as hard drives and/or solid state drives.
Storage devices 810-1 and 810-2 may be located in the same location or may be physically in
different locations. Each of storage devices 810 may be linked to one or more storage servers
820. These storage servers 820 may not be physical servers, but rather logical abstractions of
servers. Alternatively, they may be physically separate servers. Various storage drives on
storage servers 820 may be mapped to different storage devices. For example, storage server
820-1 is linked to one storage drive. The storage drive is present on storage device 810-1.
Storage server 820-1 and storage device 810-1 may be directly connected, or may be connected
via a network, such as the Internet or a private corporate intranet. In system 800, storage server
820-2 has two storage drives. A first storage drive of storage server 820-2 maps to storage
device 810-1. Therefore, in the embodiment of the system 800, storage device 810-1 is mapped
to two different storage servers. If, for example, storage device 810-1 has storage totaling 1 TB,
this gross storage space may be divided among the two drives mapped to it. For example, the
storage drive of storage server 820-1 mapped to storage device 810-1 may be 300 GB. And, the
storage drive of storage device 820-2 mapped to storage device 810-1 may be 700 GB. Storage
server 820-2 may also have another storage drive. The storage drive is mapped to storage device
810-2. In this embodiment, storage device 810-2 is only mapped to storage server 820-2.
Therefore, if storage device 810-2 has total storage of 2 TB, this entire space may be mapped to
the linked storage drive of storage server 820-2. Or, as another example, only 800 GB of storage

device 810-2 may be mapped to storage server 820-2, with the remaining space being free space.

[0088] Also, different storage devices may require communication, such as requests for media
assets, to use varying protocols. For example, storage device 810-1 may be configured to accept
file requests via FTP. However, storage device 810-2 may use MICROSOFT WINDOWS’s file
copy. It should also be understood that other protocols may also be used. Therefore, depending
on what protocol a storage device accepts, the storage server links to that storage device may be
configured to communicate in the proper protocol. This may be especially useful if the entity
operating the storage servers 820 does not control one or more of storage devices 810. For
example, storage device 810-2 may be maintained by some other entity, such as a client of the

entity operating system 800.

[0089] Other logical abstractions that may be present are storage systems 830. Each storage

system, such as storage system 830-1, may contain one or more than one storage servers 820. In
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system 800, storage system 830-1 includes two storage servers: 820-1 and 820-2. Therefore, a
request for a particular piece of data, such as a media asset, received at storage system 830-1,
may not indicate the storage server or the storage device where the media asset is located.
However, upon receiving the request (possibly in the form of a URL) at storage system 830-1 for
the media asset, it may be able to determine the appropriate storage server to contact. In turn,
this storage server may be able to determine the appropriate storage drive (linked to a storage
device) that contains the media asset. The logical abstractions of the storage system 830 and
storage servers 820 may reside on the same physical servers as storage devices 810. In some
embodiments, storage server 820 and storage system 830 are present on different servers than
storage device 810. Also, storage systems 830 may be physically separate servers from storage

servers 820.

[0090] Yet another logical abstraction may be present as storage cloud 840. Storage cloud 840
may include one or more storage systems. Storage cloud 840 may be viewed as the entire
storage system. In system 800, storage cloud 840 includes storage systems: 830-1 and 830-2.
Therefore, storage cloud 840 may contain all storage systems 830 in system 800. In turn, storage
systems 830 may contain all storage servers 820 in system 800. Further, storage server 820 may

be linked to all storage devices 810 in system 800.

[0091] FIG. 9 illustrates another simplified block diagram of an embodiment of a system 900
showing how various storage devices may be accessed. System 900 of FIG. 9 may represent the
same system as system 800 of FIG. 8, or may represent a different system. In the embodiment
illustrated, system 900 contains four storage devices: 910-1, 910-2, 910-3, and 910-4. These
storage devices may represent any of storage devices 810 of FIG. 8. Also, these storage devices
may represent different storage devices. As will be understood to those with skill in the art,
fewer or more storage devices may also be possible. In the illustrated embodiment, storage
device 910-1 and storage device 910-2 are illustrated as being operated by first entity 915. First
entity 915 may be the entity that operates other portions of system 900, or is a client of the entity
that operates other portions of system 900. These storage devices, 910-1 and 910-2, may be co-
located with one or more storage servers 920, or may be geographically separated. Further,
storage device 910-1 and storage device 910-2 may be present at the same location, or may be
geographically separated. Storage device 910-3 may be operated by a second entity 916. In
some embodiments, the second entity 916 may be a client of the first entity. In system 900,

storage device 910-3 may communicate with other systems 917 of the second entity 916.
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Therefore, while storage servers 920 may be able to access storage device 910-3, client system
917 may also access and/or modify data stored on storage device 910-3. Storage device 910-4 is
illustrated as part of a third entity 918. This entity may be an entity that sells or leases storage on
their system. While FIG. 9 illustrates four storage devices operated by various entities, those
skilled in the art will recognize that this arrangement is merely for exemplary purposes. Many

other arrangements of storage devices, operated by one or more entities may be possible.

[0092] Whether operated by three different entities, as illustrated, or by one entity, storage
devices 910 may communicate with multiple storage servers 920. System 900 includes four
storage servers: 920-1, 920-2, 920-3, and 920-4. The storage servers 920, which may be logical
abstractions, may communicate with the various storage devices 910 via a direct connection
(such as 920-1 to storage device 910-1) or via a network (such as 920-2 to storage device 910-3).
The network may be a network such as the Internet or a private corporate intranet. One storage
server may be mapped to one storage device, for example, in FIG. 9, storage server 920-1 only
has one storage drive mapped to storage device 910-1. A storage device may also be mapped to
multiple storage servers, for example, in FIG. 9, storage servers 920-2 and storage server 920-4
are both mapped to storage device 910-3. Also, one storage server may be mapped to multiple
storage devices. For example, storage server 920-4 is mapped to storage device 910-3 and

storage device and 910-4.

[0093] Also, storage servers 920 may communicate with storage devices 910 via a variety of
different protocols. For example, the format of requests to some storage devices may be FTP,
while others may be MICROSOFT WINDOWS file copy. Other protocols may also be possible.
Therefore, any request for data or a media asset that is received by storage servers 920 does not
need to indicate the appropriate protocol to retrieve the file or media asset from the appropriate

storage device.

[0094] As in FIG. 8§, one or more than one storage servers may be mapped to a storage system
930. Storage systems 930 may represent the same storage systems as storage systems 830 of
FIG. 8. Alternatively, storage systems 930 may represent some other storage systems. In system
900 of FIG. 9, storage servers 920-1 and storage server 920-2 are mapped to storage system 930-
1. Storage system 930-1 may communicate directly with the storage server (such as the
connection between storage system 930-1 and storage server 920-1) or may use a network (such

as the connection between storage system 930-1 and storage server 920-2). In system 900,
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storage system 930-2 may communicate with two storage servers: 920-3 and 920-4. While in
system 900 storage systems 930 are shown as communicating with two storage servers each,
those with skill in the art will recognize that a storage system may also communicate with one or

more than two storage servers.

[0095] Storage systems 930 may make up storage cloud 940. Storage cloud 940 may represent
the same storage cloud as storage cloud 840 of FIG. 8. Alternatively, storage cloud 940 may
represent some other storage cloud. Therefore, storage cloud 940 may be viewed as including

storage systems 930, storage servers 920, and storage devices 910.

[0096] Other systems may interact with various components of storage cloud 940. For
example, a content data network 960 may communicate with storage system 930-1. If the client
requests the media asset from content data network 960 (CDN) that the CDN does not have
stored (a cache miss), the content data network 960 may request the media asset from storage
system 930-1. Storage system 930-1 may then contact the appropriate storage server 920, which
may, in turn, retrieve the media asset via the correct protocol from the appropriate storage
device. From the viewpoint of CDN 960, it may appear that the media asset is stored at storage
system 930-1. While CDN 960 is shown only interacting with storage system 930-1, it should be
understood that this is for simplicity only. Multiple CDN's may communicate with storage

system 930-1. Further, CDN's may also communicate with storage system 930-2.

[0097] While CDN 960 may communicate with storage system 930-1, file replication service
950 may communicate directly with storage servers 920. File replication service 950 may be
responsible for distributing various media assets to storage server 920 that need to be stored for
possible future retrieval. While file replication service 950 is shown as connected to only storage
server 920-1, it should be understood that file replication service 950 may be in communication
with multiple storage servers 920. Besides file replication service 950, other services may

interact directly with storage server 920.

[0098] FIG. 10 illustrates a simplified embodiment of a method for retrieving data (such as a
media asset) from a storage cloud system. Such a method may be used in conjunction with a
storage cloud system such as system 800 of FIG. 8, or system 900 of FIG. 9. The method 1000
may also be used in conjunction with some other storage cloud system. At block 1010, a request
may be received for a piece of data, such as a media asset. Such a request may be received from

an entity such as a content data network or some other entity accessing the storage cloud.
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[0099] At Dblock 1015, if the storage cloud contains more than one storage system, the
appropriate storage system that contains the data requested may be identified. At block 1020, a
request for the data may be sent to the appropriate storage system. At block 1025, the request
may be received at the appropriate storage system. At block 1030, the storage system may
determine the appropriate storage server that stores the data requested. Such a determination
may involve an index being searched by the storage system to determine which storage server to
contact. If the storage system only has one link to a storage server, such a determination may not
be necessary. At block 1035, the request for the data may be sent to the appropriate storage
server. This request may be received by the storage server at block 1040. At block 1045, a
storage server may determine the appropriate storage device that stores the requested data. This
step may not be necessary if only one storage device is linked to the storage server. At block
1050, the storage server may send a request for the data to the appropriate storage device. This
request may be formatted using the appropriate protocol for the storage device receiving the

request.

[0100] At Dblock 1055, the request may be received at the appropriate storage device in the
appropriate protocol. The storage device may then retrieve the appropriate data. At block 1060,
the requested data may be transmitted from the storage device and received at the storage server
at block 1065. The storage server may then transmit the requested data at block 1070, the
requested data is then received by the storage system at block 1075. At block 1080, the
requested data may be transmitted from the storage system to the requesting party, in this case

the CDN.

[0101] It should be noted that the methods, systems, and devices discussed above are intended
merely to be examples. It must be stressed that various embodiments may omit, substitute, or
add various procedures or components as appropriate. For instance, it should be appreciated
that, in alternative embodiments, the methods may be performed in an order different from that
described, and that various steps may be added, omitted, or combined. Also, features described
with respect to certain embodiments may be combined in various other embodiments. Different
aspects and elements of the embodiments may be combined in a similar manner. Also, it should
be emphasized that technology evolves and, thus, many of the elements are examples and should

not be interpreted to limit the scope of the invention.
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[0102] Specific details are given in the description to provide a thorough understanding of the
embodiments. However, it will be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific details. For example, well-known circuits,
processes, algorithms, structures, and techniques have been shown without unnecessary detail in
order to avoid obscuring the embodiments. This description provides example embodiments
only, and is not intended to limit the scope, applicability, or configuration of the invention.
Rather, the preceding description of the embodiments will provide those skilled in the art with an
enabling description for implementing embodiments of the invention. Various changes may be
made in the function and arrangement of elements without departing from the spirit and scope of

the invention.

[0103] Also, it is noted that the embodiments may be described as a process which is depicted
as a flow diagram or block diagram. Although each may describe the operations as a sequential
process, many of the operations can be performed in parallel or concurrently. In addition, the
order of the operations may be rearranged. A process may have additional steps not included in
the figure. Furthermore, embodiments of the methods may be implemented by hardware,
software, firmware, middleware, microcode, hardware description languages, or any combination
thereof. When implemented in software, firmware, middleware, or microcode, the program code
or code segments to perform the necessary tasks may be stored in a computer-readable medium

such as a storage medium. Processors may perform the necessary tasks.

[0104] Having described several embodiments, it will be recognized by those of skill in the art
that various modifications, alternative constructions, and equivalents may be used without
departing from the spirit of the invention. For example, the above elements may merely be a
component of a larger system, wherein other rules may take precedence over or otherwise
modify the application of the invention. Also, a number of steps may be undertaken before,
during, or after the above elements are considered. Accordingly, the above description should

not be taken as limiting the scope of the invention.
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WHAT IS CLAIMED IS:

1. A cloud data persistence system for distribution of data, the cloud data
persistence system comprising:

a first server which stores a first plurality of data objects and is communicatively
coupled with a plurality of cache servers, wherein:

the first server is located at a first location,;

cach of the first plurality of data objects comprise a link to one of a
plurality of media assets; and

the plurality of media assets are stored at a second location separate from
the first location;

a second server that stores a second plurality of data objects and is configured to
request a data object from the first server if the data object is not present in the second plurality
of data objects, wherein:

the second server is one of the plurality of cache servers; and
the second server is communicatively coupled with a first plurality of
application servers;

a third server that stores a third plurality of data objects and is configured to
request the data object from the first server if the data object is not present in the third plurality
of data objects, wherein:

the third server is one of the plurality of cache servers; and
the third server is communicatively coupled with a second plurality of
application servers; and

a fourth server that stores a fourth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the fourth
plurality of data objects, wherein:

the fourth server is one of the first plurality of application server; and
the fourth server is configured to receive a request from a first client for
the data object;

a fifth server that stores a fifth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the fifth plurality
of data objects, wherein:

the fifth server is one of the first plurality of application servers; and
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the fifth server is configured to receive a request from a second client for
the data object;

a sixth server that stores a sixth plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the sixth plurality
of data objects, wherein:

the sixth server is one of the second plurality of application servers; and
the sixth server is configured to receive a request from a third client for the
data object; and

a seventh server that stores a seventh plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the seventh
plurality of data objects, wherein:

the seventh server is one of the second plurality of application servers; and
the seventh server is configured to receive a request from a fourth client

for the data object.

2. The cloud data persistence system of claim 1, wherein the second location

comprises a content delivery network.

3. The cloud data persistence system of claim 1, wherein:

data objects in the second plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the second server;

data objects in the third plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the third server;

data objects in the fourth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the fourth server;

data objects in the fifth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the fifth server;

data objects in the sixth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the sixth server; and

data objects in the seventh plurality of data objects are at least partially
determined based on when requests for those data objects were last received at the seventh

SCrver.
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4. The cloud data persistence system of claim 1, wherein the first plurality of
data objects comprises all data objects in the second plurality of data objects, the third plurality
of data objects, the fourth plurality of data objects, the fifth plurality of data objects, the sixth
plurality of data objects, and the seventh plurality of data objects.

5. A cloud data persistence system for distribution of data, the cloud data
persistence system comprising:
a first server which stores a first plurality of data objects and is communicatively
coupled with a second server and a third server, wherein:
the first server is located at a first location,;
cach of the first plurality of data objects comprises a link to a media asset
of a plurality of media assets;
the plurality of media assets is located at a second location; and
the second location is distinct from the first location;
the second server stores a second plurality of data objects and is configured to
request a data object from the first server if the data object is not present in the second plurality
of data objects, wherein the second server is communicatively coupled with a fourth server and
fifth server; and
the fourth server stores a third plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the third
plurality of data objects, wherein the fourth server is configured to receive a request from a first

client for the data object.

6. The cloud data persistence system of claim 5 wherein the first plurality of
data objects comprises all data objects present in the second plurality of data objects and the third

plurality of data objects.

7. The cloud data persistence system of claim 5, wherein the third server
stores a fourth plurality of data objects and is configured to request the data object from the first
server if the data object is not present in the fourth plurality of data objects, wherein:

the third server and the second server are data persistence cache servers;

and
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the third server is communicatively coupled with a sixth and seventh

SCrver.

8. The cloud data persistence system of claim 5, wherein the fifth server
stores a fifth plurality of data objects and is configured to request the data object from the second
server if the data object is not present in the fifth plurality of data objects, wherein:

the fifth server and the fourth servers are application servers; and
the fifth server is configured to receive requests from a second client for
the data object; and

the fifth server is geographically separated from the fourth server.

9. The cloud data persistence system of claim 5 wherein the request from the

first client for the data object comprises a universal resource indicator.

10.  The cloud data persistence system of claim 5 wherein each of the first
plurality of data objects comprise a universal resource locator and a title linked to a media asset

of the plurality of media assets.

11.  The cloud data persistence system of claim 5, wherein data objects in the
second plurality of data objects and the third plurality of data objects are at least partially

determined based on a frequency of requests for those data objects received from clients.

12.  The cloud data persistence system of claim 5, wherein data objects in the
second plurality of data objects and the third plurality of data objects are at least partially

determined based on when requests for those data objects were last received from clients.

13.  The cloud data persistence system of claim 5, wherein the first plurality of
data objects comprises all data objects in the second plurality of data objects, the third plurality
of data objects, the fourth plurality of data objects, and the fifth plurality of data objects.

14. A method for retrieving data objects using a cloud data persistence system
configured for distribution of data, the method comprising:
receiving, by an application center, a first request from a client for a data object,

wherein:
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the application center is one of a plurality of application centers that
communicate with a plurality of clients;
the application center is located at a first location;
the data object comprises a link to a media asset; and
the media asset is stored at a second location separate from the first
location;
determining, by the application center, the data object is not stored among a first
plurality of data objects stored at the application center;
transmitting, by the application center, a second request for the data object to a
first cache server, wherein:
the first cache server is communicatively coupled with the plurality of
application centers; and
the first cache server is one of a plurality of cache servers;
receiving, by the cache server, the second request for the data object;
determining, by the cache server, the data object is not stored among a second
plurality of data objects stored at the cache server;
transmitting, by the cache server, a third request for the data object to an origin
server, wherein the origin server is communicatively coupled with the plurality of cache servers;
receiving, by the origin server, the third request for the data object;
locating, by the origin server, the data object among a third plurality of data
objects;
transmitting, by the origin server, the data object linked to the third request to the
cache server;
receiving, by the cache server, the data object linked to the third request;
transmitting, by the cache server, the data object linked to the second request;
receiving, by the application center, the data object linked to the second request;
and
transmitting, by the application center, the data object linked to the first request to

the client.

15.  The method of claim 14 further comprising, after receiving the first data

object from the origin server, storing, by the cache server, the first data object.
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16.  The method of claim 14 further comprising, after receiving the first data

object from the cache server, storing, by the application center, the first data object.

17. The method of claim 14 wherein the cache server is located at a third

location.

18. The method of claim 14 wherein the first request for the data object

comprises a universal resource indicator.

19.  The method of claim 14, wherein data objects in the first plurality of data
objects and the second plurality of data objects are at least partially determined based on when

requests for those data objects were last received from clients.

20. The method of claim 14, wherein the third plurality of data objects

comprises all data objects in the first and the second pluralities of data objects.
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PATENT
Attorney Docket No.: 028406-000710US

ABSTRACT OF THE DISCLOSURE

Various cloud data persistence systems and methods are described. In some
embodiments, a client may request a data object from a server. This data object may contain a
link to a media asset and other information linked to the video file, such as a title and duration.
This media asset may be stored in a different location. If this first server does not have the data
object stored locally, it may contact a second server to determine if it has the data object stored.
If the second server does not have the data object stored, it may contact a data object origin
server, which may have all existing data objects stored. This data object origin server may then
send the data object to the second server, which may in turn transmit the data object to the first

server. The first server may then transmit the data object to the client.

63128000 v1
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WHAT IS CLAIMED IS:

I. A cloud data persistence system for distribution of data, the cloud data
persisience system Comprising:

a first server which stores a first plurality of data objects and is communicatively
coupled with a plurality of cache servers, wherein:

the first serveris located at a first Jocation;

each of the first plurality of data objects comprise a link to one of a
plurality of media assets; and

the plurality of media assets are stored at a second location separate from
the first location;

a second server that stores a second plurality of data objects and is configured to
request a data obiect from the first server if the data object is not present in the second plurality
of data objects, wherein:

the second server is one of the plurality of cache servers; and
the second server ts communicatively coupled with a first pluratity of
application servers;

a third server that stores a third plurality of data objects and is configured to
request the data object from the first server if the data object is not present in the third plurality
of data objects, wherein:

the third server is one of the plurality of cache servers; and
the third server is communicatively coupled with a second plurality of
application servers; and

a fourth server that stores a fourth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the fourth
plurality of data objects, wherein;

the fourth server is one of the first plurality of application server; and
the fourth server is configured to receive a request from a first client for
the data object;

a fifth server that stores a fifth plurality of data objects and is configured to
reqguest the data object from the second server if the data object is not present in the fifth plurality
of data objects, wherein:

the fifth server is one of the first plurality of application servers; and

32
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32 the fifth server is configured to receive a request from a second client for
33 the data object,

34 a sixth server that stores a sixth plurality of data objects and is configured to

35 request the data object from the third server if the data object is not present in the sixth plurality

36  of data objects, wherein:

37 the sixth server is one of the second plurality of application servers; and
38 the sixth server 15 configured to receive a request {rom a third client for the
39 data object; and

40 a seventh server that stores a seventh plurality of data objects and is configured to

41 request the data object from the third server if the data cbject 1$ not present in the seventh

42 plurality of data objects, wherein:

43 the seventh server is one of the second plurality of application servers; and
44 the seventh serveris configured to receive a request from a fourth client
45 for the data object.

i 2. The cloud data persistence system of claim 1, wherein the second location

2 comprises a content delivery network.

1 3 The cloud data persistence system of claim 1, wherein:

e

data objects in the second plurality of data objects are at least partially determined

43

based on when requests for those data objects were last received at the second server;

4 data objects in the third plurality of data objects are at least partiaily determined
5 based on when requests for those data objects were last received at the third server;

6 data objects in the fourth plurality of data objects are at least partially determined
7 based on when requests for those data objects were last received al the fourth server;

8 data objects in the fifth plurality of data objects are at least partiaily determined
9 based on when requests for those data objects were last received at the fifth server;
16 data objects in the sixth plurality of data objects are at least partially determined

Il based on when reguests for those data objects were last received at the sixth server; and
12 data objects in the seventh plurality of data objects are at least partially
13 determined based on when requests for those data objects were last received at the seventh

14 SErVver.
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4. The cloud data persistence system of claim 1, wherein the first plurality of
data objects comprises all data objects in the second plurality of data objects, the third plurality
of data objects, the fourth plurality of data objects, the fifth plurality of data objects, the sixth

plurality of data objects, and the seventh plurality of data objects.

5. A cloud data persistence system for distribution of data, the cloud data
persistence system comprising:
a first server which stores a first plurality of data objects and is communicatively
coupled with a second server and a third server, wherein:
the first server is located at a first location;
each of the first plurality of data objects comprises 2 link to a media asset
ol o pluraiity of media assets;
the plurality of media assets is located at a sécond location; and
the second location is distingt from the first location;
the second server stores a second piurality of data objects and is configured to
request a data object from the first server if the data object is not present in the second plurality
of data objects, wherein the second server is communicatively coupled with a fourth server and
fifth server; and
the fourth server stores a third plurality of data objects and is configured fo
request the data object from the second server if the data object 1s not présent in the third
plurality of data objects, wherein the fourth server is configured to receive a request from a first

chient for the data object.

8. The cloud data persistence system of claim 5 wherein the first plurality of
data objects comprises all data objects present in the second plurality of data objects and the third

plurality of data objects.

7. The cloud data persistence system of claim 5, wherein the third server
stores a fourth plurality of data objects and is configured to request the data object from the first
server if the data object is not present in the fourth plurality of data objecis, wherein:

the third server and the second server are data persistence cache servers;

and

34
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the third server is communicatively coupled with a sixth and seventh

Server.

8. The cloud data persistence system of claim 5, wherein the fifth server
stores a fifth plurality of data objects and is configured to request the data object from the second
server if the data object is not present in the fifth plurality of data objects, wherein:

the fifth server and the fourth servers are application servers; and
the fifth server is configured to receive requests {rom a second client for
the: data object; and

the fifth server is geographically separated from the fourth server.

9. The cloud data persisience system of claim 5 wherein the request from the

first client for the data object comprises a universal resource indicator,

10. The cloud data persistence system of ¢laim 5 wherein each of the first
plurality of data objects comprise a universal resource locator and a title inked to a media asset

of the plurality of media assets.

11 The ¢loud data persistence system of claim 5, wherein data objects i the
P Y )
second plurality of data objects and the third plurality of data objects are at least partially

determined based on a frequency of requests for those data objects received from clients.

12. The cloud data persisience system of claim 5, wherein data objects in the
second plurality of data objects and the third plurality of data objects are at least partially

determined based on when requests for those data objects were last received from clients.

13. The cloud data persistence system of ¢laim 5, wherein the first plurality of
data objects comprises all data objects in the second plurality of data objects, the third plurality

of data objects, the fourth plurality of data objects, and the fifth plurality of data objeets.

4. A method for retrigving data objects using a cloud data persistence system
configured for distribution of data, the method comprising:
receiving, by an application center, a first request from a client for a data object,

wherein:

35
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5 the application center is one of a plurality of application centers that

6 communicate with a plurality of clients;
7 the application center is located at a first location;
8 the data object comprises a link te a media asset; and
9 the media asset is stored at a second location separate from the first
16 location;
i1 determining, by the application center, the data object is not stored among a {irst

12 plurality of data objects stored al the application center;
i3 transmitting, by the application center, a second request for the data object to a

14 first cache server, wherein:

15 the first cache server s communicatively coupled with the plurality of
16 application centers; and

{ the first cache server is one of a plurality of cache servers:

18 receiving, by the cache server, the second request for the data object;

i9 determining, by the cache server, the data object is not stored among a second

20 plurality of data objects stored at the cache server;

21 transmitting, by the cache server, a third request for the data object to an origin
22 server, wherein the origin server is communicatively coupled with the plurality of cache servers;
23 receiving, by the origin server, the third request for the data object;

24 tecating, by the origin server, the data object among 4 third plurality of data

25 objects;

26 transmitting, by the origin server, the data object linked to the third request to the

27  cache server;

28 receiving, by the cache server, the data object linked to the third request;

29 transmiitting, by the cache server, the data object linked to the second request;

30 receiving, by the application center, the data object linked to the second request;
31 and

32 transmitlting, by the application center, the data object linked to the first request o

33  the client.

1 15 The method of claim 14 further comprising, after receiving the first data
2 object from the origin server, storing, by the cache server, the first data object.

36
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16, The method of claim 14 further comprising, after receiving the first data

object from the cache server, storing, by the application center, the first data object.

17. The method of claim 14 wherein the cache server is located at a third
focauon.
18.  The method of claim 14 wherein the first request for the data object

comprises & universal resource indicator.

19, The method of claim 14, wherein data objects in the first plurality of data
objects and the second plurality of data objects are at least partially determined based on when

requests for those data objgcts were last received from clients.

bt

20. The methed of claim 14, wherein the third plurality of data objects

comprises all data objects in the first and the second pluralities of data objects.

21 A cloud data persistence system for distribution of data substantially as

herein described.

22. A method for retrieving data objects using a cloud data persistence system

configured for distribution of data substantially as herein described.

37

Petitioner Disney Ex-1004, 0071



Lhereby certify thatthis correspondence is being filed via PATENT

EFS-Web with the Un#ted States Patent and Trademark Office ’ . ONQANL SN
o \enuare 31 3011 Attorney Docket No.: 028406-000710US

KILPATRICK TOWNSEND & STOCKTON LLP

By: /Corina K. Aschenbrenney/
Corina X.. Aschenbrenner

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 7494

Albert john McGowan et al. Examiner: Not Yet Assigned
Application No.: 13/017,866 Art Unit: Not Yet Assigned
Filed: January 31, 2011 INFORMATION DISCLOSURE

| , STATEMENT UNDER 37 CFR §1.97 and
For: CLOUD DATA PERSISTENCE §1.98

ENGINE

~

Customer No.: 20359

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Commiissioner:

The references cited on attached form PTO/SB/0SA and PTO/SB/08B are being
calied to the attention of the Examiner. Copies of the references in compliance with the
requirements of 37 CFR §1.98(a)(2) are enclosed. It is respectfully requested that the cited
references be expressly considered during the prosecution of this application, and the references
be made of record therein and appear among the “references cited” on any patent to issue
therefrom.

The references cited in this IDS were cited in an Examiner's First Report mailed

on July 28, 2010, by the Australian Patent Office for priority application AU 2010202782. A

Petitioner Disney Ex-1004, 0072



Application No.: 13/017,866
Page 2

copy of the Examiner’s First Report is atfached hereto as required under The Patent Prosecution
Highway Pilot Program and as identified on the Request for Participation therein.

As provided for by 37 CFR §1.97(g) and (h), no inference should be made that the
information and references cited are prior art merely because they are in this statement and no
representation is being made that a search has been conducted or that this statement encompasses
all the possible relevant information.

Applicant believes that no fee is required for submission of this statement.

However, if a fee is required, the Commissioner is authorized to deduct such fee {from the
undersigned’s Deposit Account No. 20-1430. Please deduct any additional fees from, or credit

any overpayment to, the above-noted Deposit Account.

Respectfully submitged,

Reg:No. 64,450

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 303-571-4000

Fax: 303-571-4321

K4S:cka

63128669 v1

Petitioner Disney Ex-1004, 0073



PTO/SBAOSALE (07:09)

Substitute for form 1449/PTO

Complete if Known

Application Number 13/017.866
INFORMATION DISCLOSURE Filing Date January 31, 2011
STATEMENT BY APPLICANT First Named Inventor | Alpert J. McGowan at al.
Adt Unit Not Yet Assigned
{Use as many sheets as necessary) Examiner Name Not Yet Assigned
Shest | 1 L oof |1 Attorney Docket Number | 028406-0007410US
) U.S. PATENT DOCUMENTS
Examiner | Citg Document Mumber Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials™ No, MM-BD-YYYY Applicant of Cited Docurment Re!evantf’assages of Relevant
Number Kind Code? ##mevn) Figures Appear
A1, | US-2003-0061272 03-27-2003 Krishnamutth et al.
A2. | US.7,373,394 05-13-2008 Lietal
FOREIGN PATENT DOCUMENTS
Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
initials* | No.'! Date Applicant of Cited Document | Where Relevant Passages
MM-DD-YYYY or Relevant Figures Appear 7°
Couniry Sode® Number® Kind Gaae® (7 known)
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite | Include name ofthe author (in CAPITAL LETTERS), title of the article (when appropriate), title of ~
Initials * No.' | theltem (book, magazine, journal, serial, symiposium, catalog, etc.), date, page(s), volurme-issue | T°
number(s), publisher, city andfor country where published.
c1 Australian Patent Office, Examiner's First Report on Patent Application No. 2010202782 for D
Unicorm Media, inc. (Atty. Ref. No. 028406-000700AU), dated July 28, 2010, 2 pages.
c2 Chang =t al, Google, inc., "Bigtable: A Distributed Storage System for Structured Data,”
0OSDi November, 2006, pgs. 1-14, hitp:/iabs.google.com/papers/bigtable. himi.
Examiner Date
Signature Considered

not considered. include copy of this form with next communication o ay
Codes of U.S. Patent Documenis at www.uspto.gov or MPEP 2801.04.

"EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 8609. Draw fine through citation i not in conforgnanoe and
plicant.  Applicant’s unique citation designation number (optional). © See Kind

Enter Office that issued the document, by the two-letter code (WAFPC Standard

ST.3). ¥ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document, 5
Kind of docurnent by the appropriate symbols as indicated onthe document under YAPQO Standard $T. 16 if possible. ° Applicant is to piace a check matk

here if English fanguage Transiation is attached.

63128668 v1

Petitioner Disney Ex-1004, 0074



Aunstralian Government
28 July 2010 IP Ausfralia

Discovery House, Philfip ACT 2606
QO Box 200, Woden ACT 2606

RECEIVELS Austilia
Phone!*1300 651 010
] 28 JUL 72010 Internationel Callers: +61-7 6283 2999

Pizzeys i Frcsintile: +61-2 6283 7999
PO Box 291 _ =3 i Ernally assist@ipausirafia gov.au
Woden e e e Website: vwwwiipaustralia. goviau
Canberra ACT 2606 :
Australia

T SOV over.
Your Ref: 31S6UNFMRR/A]

Examiner's first report on patent application no. 2010202782
by Unicom Media, kic.

Last proposed amendment no,
Dear Madam/Sir,

L am replying to the request for normal examination, I have examined the application and 1 believe
that there are lawful grounds of objection to the application. These grounds of objection are:

1 Claims 1-22 are not novel or inventive in light of each of the following docurments:

D1: Google Big Table (retrieved on 27 J uly 2010 from the internet).
<htep:/labs.google.com/papers/bigtable biml>, published November 2006

D2: US 2003/0061272 A1 (KRISHNAMURTHY et al.}, 27 March 2003

D3 US 7373394 Bl (Lietal), 13 May 2008.
Figure i, column I lines 21-35

Claim 5 appears to be the broadest claimn, defining 8 main server with aceess to
media assets, located separately from at least twe cache servers and an application
server where & user issues a request for data.

D1 discloses in general terms how cloud data persistence in Big Table works for
tabular data sharing arrangements, particularly with a master server and many tablet
{cache) servers (see Section 5 Implementation).

D2 discloses specific server arrangements for media distribution across the internet
(see Figure 3, para [0005)-[0007], [0012]-[0013)), including a user requesting a
document, checking with cache server and if necessary a master server to obtain the
data requested.

D3 discloses server arrangements for media distribution across the internet (see
Figure 1, colurnn 1 lines 21-55), including & user requesting a document, checking
with a geographically close cache server and if necessary an origin server to obtain
the data requested.

8B 8ustralia - Patents - Trade Marks « Designs « Plant Breeder’s Rights

ABN 38 113 072 755

Petitioner Disney Ex-1004, 0075



The other claims do not seem to add any new material, for the most part being
concerned with additional servers, caches and users. However, with internet wide
systerns already disclosed, rendering all these combinations to be also known.

NCOTE: There is a current postponement of acceptance in place. If you overcome all other objections
before the expiration of that postponement, the Commissioner will only accept the application at that
time if you have filed a clear and unambiguous staternent requesting the withdrawal of that
postponement. Otherwise, a further adverse reporf will be issued.

You have 21 months from the date of this report fo overcome all my objection(s) ctherwise
your application will lapse,

You will need to pay a monthly fee for any response you file after 12 months from the date
of the first repart.

You will also need to pay any annual continuation fees that apply. These will normally be
first due five years from the filing date. Please note however that earlier commencement
dates apply for divisional applications,

Information about fees reay be obtained by phoning 1300 €51 010.

Yours faithfully,

PR v
Vo

ADRIAN GILLMORE
Patent Examination B
C4 - Electronics
Phone: (02) 6283 2125

Petitioner Disney Ex-1004, 0076



‘

Bigtable: A Distributed Storage System for Structured Data

Fay Chang, Jeffrey Dean, Sagay Ghemawat, Wilsen C. Haieh, Deharsh A, Wallach
M}ke Burrows, Ty Shi Qh adra, Andrew Fikes, Robert E. Gruber

ruber 8 penaleoom

Ly pelt sanpay, wilsordn hernra b, tugher files

T oy ¥ T, -
Lrongie; e,

achieved scalability and high performance, bus Bigable
provides adifferantinterface than such systeos. Bigable
doel not support.a Tell celational date model; mstead #

& simple dats modad that suppors
dynamie ¢ - dam layaut and forrnat, and ad
lowg Lh@n I:c~ reason about the ncality properties of the
data 1 wated in the wnderdying swwage., Datacfs in-
dé-ze\i USHY mw and column sames that can be arbiwary
5 also trests data as yninterpreted sirings,
offen serialize varions forms of stmes
t-urc.d ist‘ Hies i{u\,tr“ai sirings. Clients
can control Ui loeelity of o throngh careful

£ schemas, ‘i-‘m&hv blgm‘w schema pa-
clients dypamnically control whether fo serve
oy or from disk,

t (:B’E‘!&*‘zﬁ's
G ?s’gtabEe, size ifmm IRLs to
wel ;} gesto sarelite boagery) d idten("c reguirements
tfrorg backend bulk g re;n-ti data sarving)
Despite thest vaned demands, Biptable ha\

provided a ffexibie; high-porformance s0
thesg Google products, Inthis paperwe de\ ribe the sim-
ple ddatr maodeld provided by R; ;&iu& which gives clients

¥

&

dynamie contel over dma favoutand format, and we de-
girie this W ;bm station of Bigtuble, : descnhes the date model in sare dewil, and
Seerion 3 }‘mfties an gverview of the clent APL See-

¢ undertying Google nfrstrae-
pords. Section 5 desoribes the

fundamentals of the Bigmbi impismenition, wad Sec-

Over the Iastawe and 3 r‘fzai’i‘ years m hwe db*:li e, it Fiyet
¢ = Hon § describes Some of the refincments thay we made
e o4 K 4 y : ’
w improve Bigtable's performance. Section 7 provides
. massurenients 6f Bigable’s performante, We deseribe
; . g L .. seversl wiamples of how Bigtakds s wsed @ Google
da e ami thousands of wmachines. E;‘gtﬁb!e :n'as 'snmevaﬁ P o = - .
s o Rt vt i Section 8, and disowss some s learned
severad goals: wide appheabsility, scalubiliny, Bigh po iy . PR
O : ; desipning and supporting Bigab B B
formance. and }ngn av ;mm i - o Co
T e onon

mere than sixty Google produc

nszi}y\ \bmn Hidese
X .

by

ing Google Analy ‘Eiﬁh Soogle Fimance, Dz ut, Peraons

nets use Bigtable for aivage f demitnding workloads,
wiieh ryage from ‘h!“(‘!wi:{}\i tented batch-provgssing

alized Scarch, Wrikely, sod Google Barth, These prod-
£ ¢ . .
? 2 Data Model

jobs- o Iatency-sensitive sevving of data fo end user

The Bigtable chisters used by ;13, @gr’{gﬁ‘"; t5 $pan dw;fj A Bigiable fv & sparse, distiboied, persistent multi

range of conflyurations, fronta handful to thoushods of.  dibensiondd ~>ned Hap. The map s wadexed by 4 tow

servers, and stare up o several hum ved tszg.b tag of dai» key, soluma kay, and a imestamp; each value in the map
In many ways, Bigable resembles a detabase: tshares 1920 uninten w‘w-d array of bytes.

many. inglementalicnl strdegies with dambases.

&
shdutibases 141 and madin-memory databages L33 have  {rowiating, colunmistring, tmeintG4) - string

[

P

To appear in GEDY 2086

Petitioner Disney Ex-1004, 0077



‘eonterds”

‘com.cnnaaes”

g n?\N" P tg
SNSRIV

3 g : [

Figurs b A slice of ancxmnple table that siores Web pages. 1

tains the plge contents, aud the anchorcolsimn fas
i w;’en,nced by both the Sports Hlustraed and the
and ancharmy oo hma anchior cell has one

W setifed on this data
a‘f pm&ntiai Liges us” a B§gi&i.ie~%ik3 S8

orete pxumple th

¢ wE wanl 10 kaop 8 copy Qf Y 5{1 yge i

X

My u“si crent projects; et w
abie. In Webiable, we would use
specivof web pages us colnmn
nts ofithe web pagesin g
restarngs when they

o ponte
EEREEN under the tin
Hastraied in ';igm:e

Rows

The mv' i\m S A bi & arbitrary siris
10 B it 5,: FO-100 T

fu b Beeny read

& ste TN 1\93. ata»mw {reg

differert volumns belng read:or

design dt: ision thit mz&;ﬂs it easier &

abxmtf k3 s behavior
8

Jatss 1o sh A3

B. giable
Koy, The row ran

Bach row range is

maisaine dats in lexicographie
nge fora tuble iy dynamically ¢
calted afbler, whichisthey

and related informanion that could e
38 \\H {hu‘i pﬂt&.
URLs as sow

he conien
were feiched, 3s

iy contains the st ol
MY -Took home pag
; the comonts oy

YOrE

ular 1abls

Mames, and
ntercok

order by ow

paritioned,
unit of dis-

iribution ;md foad %a:}am*mu Ax g result, reads of shz}r:z

roed runges are offtvient and rypically requirve

CRm

cation with ondy @ simall oomber of mechings, € lit"!i‘i{x
can sxploit this property by selacting thetr row Keys ap
that they gat-goed focality for data acesses. - For

sxarupls, I Webitble, pages 1o the

same domain e

wiple, we
uader the
yages from

BRI ad o ""i e 0 SontiguGus cows "S i"c"\’ﬁ’m}"ﬁ’ the
hostnume componsnts of the URLs, Por exa
store duta for mapsgoogie.comindey. kel
key com.googlemapsindex himl Sweagp
i e

*hb same domsin nesr cach other makess so
{\ NS .

domain analyses mmors

| To appear In OSDT 2086 z

® fost and

Pl rowr naraa is 2 reversed URL, The contents column ‘ra-miy con-

any anchorsthat wefer
£, 8 ‘fi"e TOW ST COIMRS

e varstims, at i

eroe e page. RNy hie
s ganed an ~C 0 ""‘nr‘ts'.mm
csramps Ly, dyoand Lo

in has

Cobrn Families

cerluman frmis

wind, At dwa

velys afier 4 fooily has

ben ¢ m}um oy within the fxmidy can be
yspd, ] i that the muber of distinet eolumn
farmill ma tzmia he sinall (o the bndreds 8t most), and
that fam drely change during operation: In contrast
&tvb““ by unboundad nuder of columans,

A oly - I mamed using the following syitax
Jamily: Codumn family names st B pring-
able, s miay be arblwary sirings. An exam.

is fanguage. widck

ple colamn ’a,mi}},»' forie \%-‘c‘:mm

grorss the langeage i which & web page was written, We

use only one colimn key in the languags fomilyoand it

storss aach we g I Another usefuleok
i family for this table is anchor each colums key in
iam‘iiv = gle anchor, g showrrin Fig-

§ 11& isithe namne of the referdiag site: the
ity 18 the Hukorext

3 oontrol fmd Dt h ik

J ..M
o

and méniory socount

ing are performed at the colymp-fanily Jevel. In oar
Webiable example, these m‘z‘t.ai; allow us to manage

several d m: ent fypes of applications: sonse that add new

s that read the base datsand oreate derived

enlanin ”a.sm and sorns tat are only allowed © view
g daty sven @ view all of he

ossitdy Bt

Tinwstamps

Each vel in s Bigtable can conatn muliphe versions of
the sarme data; thess versions s indexed by tmastany.
Biptable dmegtamps are 64-5it integers. They can be as-
signe Wd by Biptable, in which ¢ase they ¢ 3 resent “real

tme™in microseeonds, or beexplicithy asstgned by clidnt

2

Petitioner Disney Ex-1004, 0078



3
-

# wnaw anchor and delets an obd anchor
o {1 ; W )y

ag.urg®, CUNREYI:

SE TR ST N I

£ ot aveid © 5

e hm”m tirnestanmps Lhuﬁ.;si ves. Different
«Wsms af o cell s stored In dec- {
ey, aothat the nost vaosnt version:

Fayn 1‘\a the mansg

}:ixsatu\f i) U&)‘bi{ge-cuﬂmt el

The client o x

of @ cell he kcpi‘ or that only few-enm

kept (e.2. onty keepy vedues that wore writ
3

g h versiony be
ton in-the fan

54 (D
J ’f,ff.r Yiows

In our Webtable examiple, we set the Umestamps of

& contents: column fo
& vErsions were at i :Iiv
fsttion mec. ani sm des

the crawled pages stored v th

above Intg us
SVETY PREE,

The Big
deleting L gGlumn §
functiens.for changing ci‘\isv;'er, &1‘0}@ ard column f&mi\
sieiadata, sUch a% ACCRES con ;
CHent applicalions csn wrile ]
;,, ook h{) vahigs from irsdiwduai :c:w«sﬂ Gy Her-
Az in gl 3 2 shows

& il\.:n (RN fraction W per-
forpun seviey of apdas: eitded
& oxampe '\iwf'* 3 Thevall 1o Apply permrr §
an atomic meikatan 5one anthor
L0 WAL CITLOOM m\i dele
i e wd» tha gsesy Scanner abs
ars i & particuls row,

column families, and

shaws €
wr {terate over alf anc
5 oA Hersle over mu mpi

we several mechanismes for limiting zim WS,
-:oiunm.', ard thmestamps p aduced by & scan. For éx-

citn above 1o m%s prodoce

sraple, we gould restriel the sou
archors vm»e columns ma:th the regulac eXpression
anchor oL b
timastunps fall

To appear in 08D 2066 |

‘o via 1 varict y of Uperatars.

{Panchor ™y

'

E
s

q

Rl

R T
19 fn g

i
2

user o marny ~nht data Jwomote complex ways. Fiest,
Bigtable supposts single-row transactions, which san be
ssed 1o perform sionme read-modify-wrile seguencds o8

datastored noder ¢ sing

rently support general t:wsam:*;sz” across row keys, al-
BN interface dm‘e wEites 80ross
row keys at the clents. Second, B* ¢ alloves
tr be uged ay intBger couniers, Rmh\,, Higrable sup-

gie row key, Bigiable does notoar-

s gells

ports the exenunion of client-supphied scripts in the ad-
dress spases of theservers. The seripts are wiitien in a
language developed at Guogle for processing dura calied
Sawzall {281 Az ; raii-based ART
does not sliow clent seripts 1o write baek inte Bigable,

bt it does -i; owe vartous fomms of dags wansformation,
Herd marbitrary exprossinng, and Sunanizl-

o be sid with MaepReduce 112}, o fame-
nnjng larpe-scale parallel compuiativns @
at {k}ogh, We have written a-set of wappers
able to-belused both ag an inpat sourde
arget for MapRedooe jobs:

\
o

b

10535.,{
that 3;§{}&\ a B ‘;:
and 4s an oulput &

4 Bailding Blocks
b

] ?im‘:‘*x of Google in-
ad (sm}:iit' File

nilt on severt E f
'bsg;: ale Gaes
System {GFSH Y] to storwlo

ally Dperses ok
that npt & wide vagiety of othert dref i
and Bigtable
with processes from other apphmt Dus
pends on 2 ter managemsnt sysz@m for achedulis
dobs, masaging resouress onoshared oyachings, dealing
w nh raching faflores: and sonitoring machine statgs,
he Google $57Table file Tormat s used Internally o
store Bigi; ble data. An %S”ﬁi‘m prm ides o persisteny
ravnntabie map front keys o values, where both
KEYS aszd values are arbitrary mm siings. Operations are
provided to Im k op the value associated with 3 specified

o,
b2
5
]
y

Lad
o
o
o
o=
e
)

U‘}
v g O
£

':;'3
o
w

o

Petitioner Disney Ex-1004,

0079



ey, amd wr iterate over &l key/value padrs inox specified
key range. Internally, sach 88Tabls co

of blacks {iypically-ea st this
iz confipurable). A Bloacki +F the

S8 Tuble) 15 used 1o lovate bih :.:«s? the mde< i% ~mde:ci
5 { A lookup

5k %ﬁek wi first Bnd
op & bmary search in
the in»memm}f i:‘s(f@)i? arxd they rem‘!ing ihe appropriale
snally, an SATable san by come

block fromdisk, Optinaally
pletely mapped mio memo r; -"hich atlowes us to perforn:
fookupy and seans withs

Servios condsts m" five active s r*:p[cas, ane of which is
i > 3 '

{sherephbcas are 1‘unning
other, Chnbby uges the
ii: repliens congisent i

3

th:w fuen o!‘ fzti‘iur 3 Chunsv pro ‘&ddﬁ a narpespans. that
s . ,
&

st smadl files. ;
nk, \md reads and writes 10 o file
mbb*' sHent ibrary provides co
tent caching of Chubby m~ Thubby clientm aina
Lalis & servion wi lh a Chabby ‘ {
3f ;t ;s lsmw te t(( r»mu‘ i 3 se-,ss‘i‘o

m.g
boe
w
"ﬁt

T (.'SEL\;}W fory

¥ mmr Tiation hr {téi\’:h {a-
> ‘of Hists. I Chubby bec
A mtcs ded period of time, Bl ga’eie bhe-
W recently measured this effeet
clusters spamning 11 Chubby instances,
entage of Bigtable seyver hours during
vas notavaiiable due
b‘; sither Chabby out-
The pereentage

fi“ cted by Chubby

E
Ehe w(u:g per
wehich same daa s t(m:‘-; in Bigiabie w

g Chublbsy sravatlshility (L»‘dzlb
ages or setwor
for the stagle cluster zhat WS TR0 ¥

unavailability was 80326%

S Implementstion

To appess in D50 2066 6 |

dynamiaaiiv adided Tor revmvad) from achusier @ soco-
o chang gb 18 warkleads.

f m master is responsible i assigning tablets 10 tablet

servers, detecting the addition and expiration of wbla

N

dcjm-m, it nandies sehema

servers; balancing tablet-server Toad, and garbage colb-
fes
)

in GFE. In
i and of

28

E-;\ stion of

nddiss rc‘m‘ ;;m} WE
g, aved also splins

As with 4 ed atomge SyE-

cherts CONTMBMC te gy C‘.‘Ja’ Wiy h td“i
snid writes, Because Biglableclientvdo

ths: master for tablet location information, most-clients

noirnicate with the
Gaded in pr&c‘i;ii)ﬂ,

J m rapores 2 number of tables. Baoh 13-

’ mbsct:, arud each

tablet contuains
&

Tabiet Location

anafogous o frof 4 B Y-
ramation (Figure 4).

¢-evel hlerarchy
tree {10 to store tablat jocation ind

Qihyeer

et

SR

1t Chubby that containg

the location of the roor fabiel. T‘s oot tabler pontaing
the focation of ¢ tablets 1n ¢ i fb'mﬁ L TR bl

on of g setof
rat wabdet dn the
' 1 1% noves
archy has no

Petitioner Disney Ex-1004,

0080



identifier wnd {8 ond rowe Hach METATATA W storss
ppmw ;m,is* KB {;f ds L in memory. With @ modest
Banit S MEB METADATA wblers, pur three-level Io-
] hem\ is witxucm % addrese 2% tahlets for 29
i:.’vt&s i TR MEB ablet).
The client libeary caches h <t locations, I the client
does not kpow the Joostion of 8 tablel or i # discow-

W

bg )
44
£
]
51

ors that cached location im“ cravation 18 incorrect; then
i recursively mioves pp the tublet foeation mer;m:hy
: e location algorithm

]

i tim a,hent s cache ia enpty, the

tablet lnoations: itre
tabiot wheneverit
W alsg s‘mr&: €‘.~..Q¢z(idz‘\

5.2 Tabhiet Assigmmem

rasster ke 2P ; w»r\ .J}O
the current assignment of tablers

Luhno which t

'rvm &y i_E}w-

Bsszmbi 38 C }ukna i) ks“p srack of wbist servers:
W hrn o tabler server star, i cveaten, and @l q“m\; an
exclosive doek ory o oniquely-numed e

g b}u diventary. '-«ste;r fonitors thig cl FRCtory
{the serven LCOVET L;.bm servers. Atabist
sss #u i0ses is exclugive
C partition that oswded the
SRIVEY WK iase iy C%mht:-}- seasiog: (Chubby provides
Hlisient inechandsm thig allows e bist, server tycheck
vhother it st bolds e look witt
vaffic) A tablet servey will "t-smzp-t 10 redequing e ¢X-
chasive fock on s file a3 long as the fle stiliexists, IWthe
e o longer existy, then the tablet server will never be
able w0 serve again, socdt kills el Wheonever a tablet
beeause the cluster manageraswd

machine frony the

ifi \5\.»3 fic

% 0

forg

segver ferminates (.1

cluster), it attemnpis to veleage it ok so thaythe master
will reassign its ablots wore quickly

{ To sppeapdn D8DE 2606

The master is rosponsible fi”)r detecting when 3 bl
server s no longey serving iteablets, and for reassign-
ing those wblets a8 soon as possible. T detect whena
tablet server s nd Tonger serving 1S sbists, the master
periodically asks each wblet server o the statugof s
iock. I a tablet server reports-that it has dost it lock,
or i the master was unable 10 rome h server during its
st several atempis, the muster allempls 1o foquire an
exc*‘»‘ua‘i\r“ if)c}' oy the ?san sy e I the master iz able (o
ock, then Chubby is live and the tablet server
,‘:’(i or having trat E‘ ¢ reaching Chubby, sothe

sthatthe mhm SREVET CAR ARVETSErye again

MRS

iy server fle. Onee 3 server’s file has been
I Masier can mave
. 0 1]

at the "*b;\m that v
imto the

“
o
L
A
e
Iad
1

ble to detworking lsane
the rgster Killy msif ifats Chihby sesslon expires, Ho
ever, as described above, master failares de not “*Edngt
the assighmem r)f dblats wo tablet servers,

When & muster is started by the cluster manngoniand
system, it accds o discover the current tablet assi
wents beforgdi can change tham, The masier sxeottes
e folowing sta p; at startnp, (1) The masior grabs

& unigee masrer fock dn Chobby, w,mmi g EVERISEOR~
curvent masier z:‘szam,uwss:. 3% The master soans the
servery directory in Chabby to nm} ih&- five servérs.

{3} The master sonmnumdcainy with 2 Exw abiat
server-io discover what tabists are a}re‘uiy assigned
each server, {4) The master scang the METALA ;‘H hle
0 ge\xm h e of tabdets, Whenever this scan encotiniery

M

ot already assigred, the master adds the

, which makes the

st of noassigned tebiets,
for-tablet assignment.

L s £
~3ppen untid the MET
be ed. Theredore, bato s:mﬁ*mz f}m sean \stcp
43, the master aidds the root tablet to e set ot nnassigned
tablets fan asyigmnent for the root tablet was pot dis-
et

&t
:

covered dortag step 3. This eddition ermures thavthe yoot
tablet will be adsd gn‘ . Because the ropt tables contay
5 {

Eahm splits are weated spectally since
ated by @ wablet server. The wlbdet server commits e

spii by recording information for the now abla in the
bie, When the sphthas corutited, 3t noti-

METABATA bl
fos the master. In case the split notification s lost {either
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53 Tablet Serving

The persistent siate of & mblet Is stored In GFS, as fllus-
wated in Figure 5, Updaies are committed to 8 commit
log that stores rodo resords. OF these updates, the re-
esnily commitied ones arfe stored i menory It § sornted
buffer called g menigble; the older upduies are stoved in'g
stguenee of recoyvera tablel, g rablor server

Mamory

reads s metadaty rom the METADA TR table, This meta-
itz s m,rs» thie i\sz of SST:shies thar comprise a ablst

angd g 38t :ulo
cormst p g i mmf ooiain dete f
seover roads ths ndices of the QSTabie*: tnio mesn
econstracts e meminble by applying all of the npdates
that kave commified since the redo poinis.

When a write Qg)ef:amw arvives at #'tah
servey checks f

I=y

"3"
:vr'f
b
W
151
<
&
b3
i
fo:
i

that it 18, weedt
i amNmm o perform ton. Aufhorﬂzasiun i3
performed by reading the b sroitied wiiters froma
{‘,‘z‘mi‘hy B {L’ (wmdx 3 ah Bi

\’&i \d

Z rove the mghpx of
%-:‘.t:«- fszmd mutations 1 13, 36_§. Adter the wiite has been
comaitied, iy \,wmcm\ e inseried into the memtable
When a read opm’ ghinrearrives @ tablet server, 38
sbmilarly wedness and proper aoatt
i‘kzmmn o ig eng f."“‘tmm 3 merzad

=
(3
7

Rjree th erntable are lexicograph-
wally & fag, e merged view oam be
formed

Incom operations can coptiiu
while raerged

To appear in OQSDI 29661

f\ rsm,d‘ and lhdl the sernder

5.4  CompacHong

Ax'write operations exeouie, the slre ¢

LYaRes, W} en the memtabis sive resche
mennable is frozen, a wew tasimtabls I3 created, and the
rozen merntable € convered to an S8Tableand written

G GFS. This sminor compaction progess hay owe goals:
it shrin\s the memoery usage of the wablet server, ang it
reduces the amount of daiz that has to be read fom the
gonasit § -ﬂg during reccvery iF this server dies. Income
g vead and write operations cab continse while come
pacxmns QCeUr.

Every migor covmpaction sreates a now S5Table. Ifthis
behavior continmped unchecked, road operations might
need to omerge updates from an abitrary surmbey of
S5Tables. Instgad, wo bound the number of sudh files
by pericdically exsptting & merging vompuaction i he
backgronnd. A nierging
i h blog and the memtable, and writes ot ¢
newe S8Table, The input S8Tables and r: rentable van b
discarded s soon &3 the compeetion has faished,

A merging com pgcrn thal rewriy
n*@ exact i v oone § Eczﬁm is } ‘d & mj()é“ COmy az':;’un.
s

compaction Teads the contents

el virles i ,usaps'ess ﬁu et d datd in
(ﬁ.{iv::r SST@E)I@.S zhat are stsii Bve, A major comg Miim:»n,

& :}Q Tits i;at(ie,&s e rwui“r ¥ &ppl:ﬁm aor
compactions 1o them, These major compactions alow
Rigable to reclaim resonrves used by deloted data, agd
at deleted data disappears fram
}«' f shion, which s fmportare for
&

sitive dats.

& Refinements

The Inplementation described fn the (wevioy
pguired & nimber of refingments 1© mhwn
pu-**rm ATiCE, a\fai'iabi}ﬂ‘)-, andrelabiiy required by our
wsers. Thisseotion describes portions of the irnplementas
tor in more Setad] inorder to highlightthisse refinemenis,

Locality groups

ents can g
g focndiny group.

»

FORE i'ﬂu}tipff: column funiles together info
wp*imfe S¥¥able is genarated for
p in sach tabler, Segregating cohunn
fre m}t.t}-‘picaﬁv seeessed topether o seps

arate locality groups enabks more officiest reads. For

example; page metadaty & \ chiabiz (suchas langoage
and csumss) can be in obe lovality group, and the
contents of the pege can be in o different growr an ap-
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plication thas wants to read the metadat
to read theough alf of the pagecontents
In sddition, some wsefid tuning paraniciers can
speciied on ¢ per-docality grosp basis. For S
cality group can be declared 1o iiua .:* agmor
for in-memory locality g 1
mmi‘e“ of the tablet server, 033““ *03{?{‘:&, oL
beiong 3t myx {pcality grovps can
- Sisk,  This Feature is useful |
Yoz that are acoessed trvque;\:ly W
for the }cfcatu on column family inthe

Compressipn

Clionts can conwnl whather or
emality: grobp ars Compress
pression for mm is v.w:i
siap forma pp fed e
is cmﬂw\'s'b}e vig @ lonality
vambatery, Al m ~w§1 we ko space b np
ing sach block sepurately; we benefit in that small poe
tinus of an SST&:%c can beoread withouy decornpress-
; fide. Many olisnts gsean '

scheme. Trst

The firs 3
heme {6], which comp ;ress&s: lohg common
strings sa-leeze window. i
fast wm‘g.'r‘s\z o g gorithm that Ends
& smau G EE window of the data. 330*.% mpresz: on

sses dre very fast—thoy enctde af 100200 MBA&, and
cl‘ ode at SO0~ 1000 MBS of modem mackings.

Bven though we smphasized speediastead of spaes re-
duction when choosing our compressio '
twi-pass conpression schems dods swipris
For example, in Webtable, we bse this

~

(:mprk:ssitm
scheme 1o store Web page contents. 1 one experitient,

we storgd g large nunher of docwments e conmpressed
iccality group, For the purposes of the éxperiment, we
i «:i oprasives w0 one version of each documend 8-
& of storing aZE versions available tons. ”“?u: schemg

-1 reuuumw m 5;). 2, 18 muek
4

7
m(i

ved a =

Ur &-vwv}

o
3
=
I
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fir)
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P
o)
1
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et
iy 1%

"
HT? § L Ligz:* b RCHBSE m“ e way Webtabd
pagss feaid & single

This allows the
ithm {3 igdentify i 2 ANIURLES €
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P

ey

I
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3

et
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]
/
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éimm\ mt Just
adds ‘p ¢ E.i\mw" mi *ber\.*,m 3::%
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Caching for read performanec

Toira prave reud performance, tablel servers use twe oy

¢ls of caching, The %czin whe #5 o higher-Jovel eache

thai caches the key-v : eturned by the S8Table
interface to the ta ;ef, server code,

e,

The Block Cache s a
iawer tevel cache ;‘.ha't caches 35 Tables Mocks that were
read frovm GRS The Scan Cache is st uselnl! for applic
cations Nza »:‘zm 1o ?h\«d tfw aime "di& m;\cdmds Tnc

data th:at ig :mse el Eh dam Lhﬁy regen tiy rmd feg., gu-
guentiad reads, or random reads of differsut columas in
the-same Iocality grovp within & bot row),

feser read oporation Bas fo read
from all 58Tables that make up the swte of g tablet.
1 i nemary, we may end up

We redoce the nunber of

ers {‘?} shuu;cz bie cs‘cawd it
jar localty peowp. A Bloom

whather an }»S‘Ianiu might contain any d ata for 8 8
Hilad moywfcolvren paln For certaln dp{)dmlt ons, & small
dotpunt of mb} server memory used for storing Bioom
filters drast '«SE}' reduces the momber oF disk seeks e
guired for read operations.  Our use of Bloom dlers
sisc irnplics that mostlcokups for non-existent rows of
columns do not nsed ® wuch disk,

Commit-log implementation

If W
log Ble, s very krge nomber of s
concurrgntly tn UFS. Depereting orc the underlying file
system implementation on each OF8 server, thess wrltes
conld cause & Tange nuntber of disk seeks 1o write to the
different physical log 8les. I addition, having separate
fog ﬁief s per tabint also reduges the offectiveness of the
commit-opthuization, since groups would wnd 1o
be smalier. To fix these issues, wo append mulstions

ept the conumit fog for cach tablet fn a separgte
would be wriiten

0 2 single copunit mg per tabiat server, co-raingling
mutgticns Tor different tablots in the same phyaical fog
file T18, 201

QrRzEnoe

U\;ing ong Jog pr(‘wdgs significant perf
3 iupugm\m but it complicates ¢

server dieg, the wblets that {4t s
ed o ai wge-ngraberof m-her tamss Bery

inal server's tablels, To secover the sfae fus a “wiq
t server needs to respply the motations for
that ;r::biet from ihc commit fog writien by the original

wever, the mutations for these abley

-l
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c and-apply yrm he entries needed for
iixe tzmh:i:s it needs o renever. Howsver, under sueh &
scheme, 3100 n*.ac:‘ﬁmas were sach 2 m;x*ed a single

fesd ot erver, then the log filp would
3 s:),a(.} S \'t:‘.i ‘.*.

We avoid duplicating log reads by first sorts

Y

ing the commit log eniries i order of the heys
fable, row fame, log sequence numban.  In dhe

sovied outpnt, all mwtatons fc‘sr a partcuinr tablet are

cordiguous and pan *Eae*e&:s‘c
disk seek fnllowed by o seg
the sorfing, we partition the E% file into 64 MB seg-
T, and sovl sach segment in deii
tablat servers, This sorting process s <o
master and s initiated w _mﬁ  taldet sepver i id T \vs
i seds o recover rtat {3
Writhig commitlpgsd
mccm fora vardet
tnvaivad in thc *vme ores
gmths :iraw:sseo to-reach the particula ¢
Servers 18 sy ff ring network oongest '.nn\ or e tavily
st rfmr-rti& 18 Trom ’LFS l :

1YW
e, I wiiies fo the ac-
He wrii:iim 18
that arg ih

g o He own §«:eg file; orzijy' one of thess

threads 'm amzw%y o nge& 8 am
' v file are perfoeraing poorly, the § 38
switched 1o the other thread, and mutat
the Cormnit dog guese are written by the nes -‘iy :
wﬁz*m ‘Ei}wz g

resuliting imm ah is tog *;witching Proftess;

Speoding Up fablet recovery

I the muster moves's tabler fmm
another, the sourse tiblet serve
pantion on shai Ez‘h}st. This compas

gry dme by e
§

the tablist s v&r’s O s@,;. Aft
ablet server s1ops se

paction, the &
it apaily unk : . .
other (useathy very fast) minor compaction wy-eliminat
ary rermaining uncomgpactad state in the Wwhist server’s
hog that arrived while the first minor eompaction was
being performed. . After this second niinGr compaction
is- complete, the twbler can be loaded ou another inbiet

server without Rquiring any rotove

13

Iyl

ry Of Jog entriss,

varicus othier parts of the
ificd by she facy that all

; To sppear in Q50T 2008

Tables tha we geoerate are iramutable. Porex
T do not need any sysclironizetion of aocessas
to the Biosysten when reading from S8 Tubles. As @ re-
sult, toticurtensy contrel over rows can be rnplenenied
signtiy: }‘he only r“*tab}e dita structure that is
accessed by both: sjs md Wity is the menuable, Tors

doce contention yabls we mal }i
: ow reads an

Py

¢. The master rey

stere
nhagleie 381 ~aweey garbages
thon 125] over the setof SSTabM, whate the
1ab

e :omﬂins. the set of roots,

“ivally ammutability of 38Tables snables s
split tableas -c’g\:{ck‘}y. Instead of generating auow setof
whios for each child tabist, we st the child tablets
33 Tables of the parent tablet.

o
T
E
T
.
bl
T

T Performance Nvaluation

We set up & Bigtable cluster with NV 1 hiet BSDVEDS 10
Hi: o performancs and scalability of Bigtabls.as
Ny varied, The W‘ﬂk-t SCEVETS WRrR mr‘ﬁbu: .

B af d o wrile to E i’.ziv ¢ ,n consigiiag of

dcncmtﬁd tﬁc:

<Hthe same nwy zhﬁ 01” Shens a
SOIVErs za CRBLIE tha clients were never-a bog is ok}
Each o ne fad two d ¢ Umteron 2GH chips,
eRougE working sst.of all
TUBRInG pmzetxe\ an\i & single glga i aiherm iink,
The machines wers. arra ';g pd in & two-level freg-shaped
#2400 Ghps of

switched network with & m\:miﬁ sdy {“

w’J‘

1

agpregate handwidth avy } eat the root: Allof the me
ch nes werain the same hmts ng facility and thersfore the
of mac

ime Delwesh Ry pair ¢ chines was less

The blet servers and magier, e
servers-all ran on the sawme set.of mm,h
chine ran & (3PS server. Some
either a 18 b!ez AREVET, DY B \he TPFRCEss, OF PrOsesses
from zhe bs that were using the pool at the same Bme
&s these experiments,

Rig ihe-diez inet numberof Bigteble row keys involved
in the test. R was chosen 5o that each benchmark read @
Wrote approxin 1:1:&1 3 1 38 of data per tablet sepver,

The sequentinl wrive benchmack nsed row keys with
aames 0o K~ 14 “ﬁ\ls spase of tow keys was parti-
toned into 10N sgnal-sized ranges. These ranges were
agsignad to the & clents by 4 central scheduler that as-

P
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» #ol Tih

| Expeviment 1 B S
- random reads 1212 AQ3 ) 43¢ | 241 |
- raadmim reads fmeml | JO8LE G511 {000 | 6250

| random writes 8RS0 | 3745 3425 ) 20

C peuentiad rewds 4428 | 2463 | 2623 | 248

L sequoniial wrises 8347 | 3623 | 2451 | 1008
| o PEA8E | 10526 | 9324 | 7843

Sigﬁiﬁd the next avatlable rangs s clicnt as soon as ths
od procesing the previous range assi
. This dynamic assigmment helped mitigate the effects
of perforrmance varigtions cassed by other proce
aing o he ohient raachiney. We weote @ single stritg op-
der eack row key. Buach string was goasrated randomly
anck was therefore "nwmpressibie in acisiiriom swmvs
snder differont row ;
: 0 WES PO
WA ST 11:4 sxoept t ha}, the row key ¢
H. irpediangly before writing €0 tha the wilte Ioad wag
%1(@3 oughdy vriformly across theentiy
o duration of the benchvaark.

giient find

~r-

The seguential r

*)\&(:ﬂ»‘ e same

gadd benchmark gensrated row Keys
"33 the segeential write benchmark,
hutinstead of wai mi* ander the row key, # re.ad the stong
sroved under the row key (which was written by an osalier
mmvocstion of the sequentiad wiite benchmark): Similxdy,
the random read bepchiuark shadowed the operation of
the random write benchmark.

The scan b»"u,i mark 18 sinddlar o
benchmark, butug
,»\?‘i' for scanning ove oW

inp s sean reduces ‘C%w sunhe rof RPCy exscuted by the
berchmark sioee ¥ single RPC ftehes o largs seguence
of valiyed from a sablst server,

p
FHE g Li 5~

The ranelem reads et Senchmark is g
randon read beachraark, but the locality grou t§3 oo~
wins the benohoark data s marked a3 z’:z~mfm0r“. and
therefore the reads are s t isfled from the whiet geevar's
ma‘maw instead x}i requiring - GFS read. For }u:.s this
berchmark, wa radoced EE ¢ amount of data per teblat
server fom | GB o 100 MB so that it waoa id fit com-

{fortatdy in the memory available tothe tablet server

Fipiive & shows 1w views
beschmarks when reading w
e Bigable, T & ARR
per second s
gate numbey M

To appear in KD 2006

T wans e
< - o vhads e
KRG Gt i wilies - e s 2
i g e T

e

Valnos send/vwritten por seeond
- :

Numbiie of tablet seryers
Y table showy the rate por tablel server; the graph shows the

g

Single tnblet-server performane

L2t us fistcon perfor Jnst one tablet
seever. Randi}mr ads are slovwer than all other ogaisr'f Jons
by ab order of magnd random read ine

whickhonlya
SEPVED SXecules
I‘ i 11 translates
7 OFS: This

single } !)ﬁ{}‘twt -
4ppn fmmstziy

. iet server TPUs
bcanse of overhe stack, S8 Tatde
girsitig, and Big& ble sade, msi 3% .:.e abmost enough

W snturate the peteerk Bioke used ipoour sysiem, Most
Bigrable applications with this type of &o sooess pa
reduce the hlock stz to 8 s*smih,r vatue, typically EKE,
Randain reads from memory are pusch faster since
each 1000-byte read Iy satisfind from the tablet server's
local meniory without fatching a large 84 KB block from
GBS
Randonyand seguential wrims pefibrm b«r: tor \:h‘.n fan-
dom ready singe can h
Writes to 4 stngle oo
streant these wites »I‘f‘ ently (6 (;r S
niflcant difference between
wm-w andd sequeg tsai writes; in bot cases,
s pecorded o the same compit log,

g TOUp SO

Y . There {5 no ‘1g»~
the parformange of rardom
all wriles o

mi rf*ad perform better than random reads

o
v

R
=
=

sinde every 64 KB \S Tahis bmck 35
3FS ig stored into our blook cache, w
serve the nex :@

reaci requests.

Nike,
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1S 49 37
i L o et
i W A4 REH
> 560 12
Table Ir Diswibution of numberof wblet servers 1 Bigabls

performance of random reads from n REIory
almwoat o factor of 300 as then
creases by g factorof 3040, This hmavms' Cpeurs
the boul an;z;k on perforinance for this b@ncmnm‘x is the
individual tablet server OB
Howgver, performance does not increase inearly. For
mostbeachmarks, there 15 2 significany L‘Imp wpesserver
thronghput when grﬁné f;.am ¥ 3o S abiet servers. Thig
drop is caused by aliple server
configtrations, ofien dueig (‘nh‘f;:r; roesses-coniending
for P and network. Qur'lodd balancing wlgoriths at-
tesipté o deal with this inbsdance, but panot do g por-
feot joby foriwo maln reasens: rebalancing i Svottied o
rediooe the number of tablel movernents {u tablet is un~
available for wshort tme, typically less than one second,
when #1s mu\ved 3, arud the oad gen m ed by oue beanohe
marks shifts around as the berchmary prograsses.
The random reed benebreark shows rh woest seaking
{an inorsase in aggregaie thg ughpm by oaly a tas;mr of
P for & S00-fold im’ reass it rarsmber of servees) This
bwmvu,r Deonrs beogusa {us esxpiaimd ahove)we t:r;ir.;
gg §HB blog veyy 1000
byw re:ad This trag sh m,d Gi-
gabit Hoks in our network and as a resnly, ihis per-server
‘ﬁ* m@'};\ndﬂ o significanily as we increass the number
machines.
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8 Resl Applications

¢ clnstere, with a

f aboint 24 SGU ablet servers. Table 1

ssirtbution of tablet servers perclusten

srerd are gsed for development pur-

shurcf(m are die n}I‘ stgrificant pem,ds One
v BOGY yotal tablet 5

SHW AN *;zgx.g;u’:-* vsﬂu«me (5f more than i,}l m.is}ic
QUests per seond, wim mcoming RPC waffc of
T4 MBy and ouigoing BPC waffic of ghowt i(:
Table T provides soms daia sbous a few ol th
currently loase. Some wabley storg data that ’>
to users, whereas others store dasa for batch processing:

the tables rmige widely in ol size, smga vell size,

s

s apperr in OSTH 2‘6}‘{.6]

H
H

& of data served oo memory, and complexity

erientaps

"i‘.‘l

of the table schema. Inthe restof t}us sevtion, we hriafly
deseribe how thie pmdg teams wse Bigable,

8.1 Google Anslytics

Gougle Analytics {arabytics
that helpy webmiasters analyy

3

web sitex, i prwsdch aggre >gm~., s
nuypber of unigle v
per URL perday, & g
the percentage of usory that made a-purchase, giv
they earhier viewsd a specific page‘
To enable the servies,

4 avaScript progeam. o their :
s invoked whenever 3 pages 15 visited. I records wmous
if‘ rmation abont the re Quest in Google Analytics, such
a8 & user identifier dnd inftryation show the page be:
ing ferched. Google Analyticy susnmarizes this daga and
ma k@ s:t ailable e webmasions

v deseribe two'of the tables used by Google.
Ths‘ vawe vlick table CZ00°TE) ropintains 4

{
b oend-usersession. The row name 6 @ tuple
} it w}v R the

cday and the page views

fI8L
3 W *i, R tc tranking reports, such ag

@iy that

nasters embed o small

wb pHeges,

A

(2

‘t-E“ W ﬂks He's name and the time
Th s schema smsage.,x that session

mn same web g §

ét chro »m{agm,ii ¥

v

BIE A0

N Y

The suraroary Wwhis -("E.E § %z containg varions predes

o
‘:ghpvt of G %S

tem 3 ‘hmw pa
This tubis oo

eaf its migl il size.

o (.-
=
=
s
=
e
123 o
43 ¢
)
P4
]
3
N

Google Barth

s & collection of servicel that provide
§ to higheresolytion sstelite nagery of
ace, both theough the web-based Google
\mapsg g‘ o} and through the
lecom) castorn client soft
o asers o ravigaie sovoss the

Ooogle operanss
[ ey Wik ‘} feits
the world's surfs
Maps interfice
Goople Eath tearth.goe
ware. Thase s produsts aliow
world s speface: they can pan, view, and asnotate sased
lite tmagery &t many ditforent loveds of resclution. This
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signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $65 for a small entity
+ $65 Surcharge.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Itle/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
13/017,866  01/312011 2447 462 028406-000710US 20 3
CONFIRMATION NO. 7494
20350 FILING RECEIPT
KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER T 0 CTAMEE
000000045946140

EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834

Date Mailed: 02/16/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Albert J. McGowan, Phoenix, AZ;
Richard L. Carls, Scottsdale, AZ;
Assignment For Published Patent Application
Unicorn Media, Inc., Tempe, AZ
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
AUSTRALIA 2010202782 07/01/2010

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 02/10/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/017,866

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title

CLOUD DATA PERSISTENCE ENGINE
Preliminary Class

709

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/017,866
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(2). (b, or (&) N/A N/A N/A 82 N/A
SEARCH FEE
o o o N/A N/A N/A 270 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (5. of (a) N/A N/A N/A 110 N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 20 minus 20= 26 = 0.00 OR
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) 3 minus 3 = 110 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 462 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total . i “ =
s (37 CF% ?.16(i)) Minus = OR =
= Independent * Minus | *** =
E (37 oiR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = ~ OR -
w (37 CFR 1.16(h) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpLo.gov
l APPLICATION NO. I - FILING DATE FIRST NAMED INVENTOR i I ATTQRNEY DOCKET NO. CONFIRMATION NO. I
13/017,866 L ,01/31/2011 Albert J. McGowan 028406-000710US 7494
20350 7590 03/09/2011
KILPATRICK TOWNSEND & STOCKTON LLP | EXAMINER ]
TWO EMBARCADERO CENTER
EIGHTH FLOOR | ART UNIT | PAPER NUMBER |
SAN FRANCISCO, CA 94111-3834 o
L ; l NOTIFICATION DATE | DELIVERY MODE |
i 03/09/2011 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es): '
Docket@kilpatricktownsend.com

ipefiling@kilpatricktownsend.com
jlhice@kilpatrick.foundationip.com

—

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

o ‘ Commissioner for Patents
b e United States Patent and Trademark Office

P, ] I ~ P.O. Box 1450
f ’ Alexandria, VA 22313-1450
www.uspto.gov
KILPATRICK TOWNSEND &
STOCKTON LLP
TWO EMBARCADERO CENTER
EIGHTH FLOOR DECISION ON REQUEST TO
SAN FRANCISCO CA 94111-3834 PARTICIPATE IN PATENT
; | PROSECUTION HIGHWAY
I R PROGRAM AND PETITION TO
In re Application of: McGowan et al. MAKE SPECIAL UNR m
Application No.;13/017866 1.102(d) m &
Filed: January 31, 2011
For: CLOUD DATA PERSISTENCE MAR 09 2011
ENGINE : ' DIRECTOR OFFICE
' : TECHNOLOGY CENTER 2400

This is a decision on the renewed request to participate in the Patent Prosecution Highway (PPH)
program and the petition under 37 CFR 1.102(d), filed January 31, 2011, to make the above-
identified application special.

The petition is GRANTED.
A grantable; reque_-st to participate in the PPH program and petition to make special require:

(1) The U.S. application is
(@a Paris Convention application which either (i) validly claims priority under 35 U.S.C. 119(a)
and 37 CFR'1 55 to one or more applications filed with IPAU, or (ii) validly claims priority under
35U.8.C: 1 19(a)/365(a) to a PCT application that contains no priority claims, or
(b) a national stage application under the PCT (an application which entered the national stage in
the U.S. from a PCT international application after compliance with 35 U.S.C. 371), which PCT
application (1) validly claims priority under 35 U.S.C. 365(b) to an application filed with IPAU, or
(ii) validly claims priority under 35 U.S.C. 365(b) to a PCT application that contains no priority
claims, or (iii) contains no priority claim, or
(c) a'so-called bypass application filed under 35 U.S.C. 111(a) which validly claims benefit under
35 U.S.C. 120 to a PCT application, which PCT application (i) validly claims priority under 35
U.S.C. 365(b) to an application filed with IPAU, or (ii) validly claims priority under 35 U.S.C.
365(b)to a quT application that contains no priority claims, or (iii) contains no priority claim.

(2) The IPAU application(s) has at least one claim that was determined by IPAU to be allowable.
Applicant must submit a copy of the allowable claims from the IPAU application(s). If the IPAU
office action does not explicitly state that a particular claim is allowable, applicant must include a
statement in the request for participation in the PPH pilot program that no rejection has been made in
the IPAU office action regarding that claim and therefore, the claim is deemed allowable by IPAU.

Petitioner Disney Ex-1004, 0102



Application SN 13/017,866
Decision on Petition

(3) All the claims in each U.S. application for which a request for participation in the PPH pilot
program is made must sufficiently correspond or be amended to sufficiently correspond to the
allowable claims in the IPAU application(s). Claims will be considered to sufficiently correspond
where, accounting for differences due to claim format requirements, the claims are of the same or
similar scope. Applicant is also required to submit a claims correspondence table in English. The
claims correspondence table must indicate how all the claims in the U.S. application correspond to
the allowable claims in the IPAU application(s).
c ]

4) Examination of the U.S. application for which participation in the PPH pilot program is
requested has not begun.

(5) Applicant must submit a copy of all the office actions (which are relevant to patentability) from
each of the IPAU application(s) containing the allowable claims that are the basis for the request. In
addition, applicant must submit copies of any office actions (which are relevant to patentability)
from the IPAU application(s) issued after the grant of the request for participation in the PPH pilot
program in the USPTO (especially where IPAU might have reversed a prior holding of allowability).

(6) Applicant must submit an information disclosure statement (IDS) listing the documents cited by
the IPAU examiner in the IPAU office action (unless such an IDS has already been filed in the U.S.
application). Applicant must submit copies of all the documents cited in the IPAU office action
(unless the copies have already been filed in the U.S. application) except U.S. patents or U.S. patent
application publications.

Sy

The requést to p"a:rticipate in the PPH program and petition are found to comply with all the
above requirements. Accordingly, the above-identified application has been accorded "special"
status, '

Telephone indilii;rfies concerning this decision should be directed to Christopher Grant at 571-272-
7294. T '

All other inquirfe§ concerning the examination or status of the application is accessible in the
PAIR system at http://www.uspto.gov/ebc/index.html.
! i
The application is undergoing pre-examination processing. Once it is released for examination,
the application will be forwarded to the examiner for action on the merits commensurate with
this decision.
N EEIN

P
.:'l;

/Christopher Grant/

Christopher Grant
Quality Assurance Specialist
Technology Center 2400

o

. '
Y

Petitioner Disney Ex-1004, 0103



BT FAX

e

o

ASER

P

H
H

X%

s
S
W

mm, Z M M\v

o g % 1  {

& b ke Z % 1%z 4
: L7 o 2 %

LAY SR

x,
A
.mw

R R R R R e

b4

% i i
iy .
o m »\ mmm wz...w 2
i 3 5% P w\
o 5 2y % Z itz
& % ik . %1%
i Z i % @ 17
1] “ i z
@ g 7
&2 A 4
3 mw. .
€y 2 i i b2
A 1 % 5
: g4 L] uM.m E
L ey B S, ¢
e 2 z
: Gl = , i .
> E P > { ‘_“-
< § ] B 2
Ma % 1253 w‘sv - «\_
B B 3 L e B BTG
mw, P : L .\N o>
Lo WW k3 5 w\\k
2 ¥ T % Gt g
; pid : :
= % o 2 4 # Z
g o N = g W i
i g g B 2
b .. 3 % H
34 4 £ 44 mi\ . %
¢ “f T 5
W 4

Nae

H 23 Ay
% %
b4 M\\
: -
i g
j Z
£ =,
H o
5
i Z
:

: z

wm P Ggrssiinrs <

5 B z b

o o b £ 7

% ey A B % b g

& : Ly 103 R IR %%

§ . ;53 75 -

rsreld u\“w ‘W\\\ \m\\nu uv.m

..... B2 Py

Petitioner Disney Ex-1004, 0104



' STarEs Prrunt ang TRanemasy OFRios

{ APPLICATIONT
PIOTTL860

P2

b}

20350

KILPATRICK TOWNSEND & STOCKTON LLP
TWG CE\”“B?\RCRBERO CENTER

EIGHTH FLOOR

SAN FRANCISCO, CA 841113834

Date Mafled: 027162011

NOTICE TO FILE MIBSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(8)
Filing Date Gramied
ftems Required To Avold Abandonment;

An appiication number and Hiing date have beon geoordsd to this application. The llem{s) indicated below,
howsver, are missing. Applicant is given TWQ MONTHS from the dale of this Notices withint which io file ail
raguired items below to avoid abandonmant. Ex' ensiong of time may be oblained by filing a patition geoempaniad
by the sxtension feg under the provisions of 37 CFR 1.136(a}.

= The Oath or decle i’d Y I8 TIREING
A properly signed ﬁ* ordenls "df@*‘ i compfance with 37 OFR 163, ideniifving the goplication by the alove

Appfication Mufrm and Filing Date, s reguired.
Node: i a pelition under 37 CFR 1,471 being filed, an oally or deglaration in cormpliance with 37 CFR 1.63
signed by &l avaliiable joint inventons; or # ng fnventor is avaliable by & ar*‘y withy sufficient propristary mraresﬁ
s reguired.
The applicant neads to satisly supplemenial fees prob siems indivated below.

The requirsd femis) identifisd below must be timeiy submitted to avold abandonment;

& 3

« & surcharge dor late submizsion of fling fee, search fee, examination fee or oath or declaration) as sef forth in
37 QFR 1.?&@_} of 365 for a small entity i compliance with 37 CFR 1.27, must be submitied.
SUMMARY OF FEES DUE;

1o ta% faa{s) recquived within TWO MONTHS font the date of this
365 Surch RIGE.

o

forice is B8S for asmall enflty

page tof 2
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&

Replies should bs mafled io:

Mall Stop Missing Parts
Commissionsr for Patends
PO Box 1450

Alevandria VA 223131450

Registered users of EFS-Web may alternatively submit thelr reply o this vig EFS-Web.
Ntpsdisperteluspio.goviadbenticate/AuthenticatelUsad oCalERE hiny
ofg i s*fa}matzon ahom EFS-Web please call the USPTO Elsotronic Business Cornter at 1-886-217-8187 or

A}
visit our website at hitoddwww uspio goviebs,

...........

if you gre pot using EFS-Web to submit your reply, vou must include a copy of this notice.

A

felef

{571} 272-4000, or (871} 2784200, or 1-888-7¢6-0101

Offies of Data Manggemant, Application Assistance Unit

page ol d
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Electronic Patent Application Fee Transmittal

Application Number:

13017866

Filing Date:

31-Jan-2011

Title of Invention:

CLOUD DATA PERSISTENCE ENGINE

First Named Inventor/Applicant Name:

Albert J. McGowan

Filer:

Karam J. Saab/Corina Aschenbrenner

Attorney Docket Number:

028406-000710US

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 2 months with $0 paid 2252 1 245 245
Miscellaneous:
Total in USD ($) 310
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Electronic Acknowledgement Receipt

EFSID: 10264118
Application Number: 13017866
International Application Number:
Confirmation Number: 7494

Title of Invention:

CLOUD DATA PERSISTENCE ENGINE

First Named Inventor/Applicant Name:

Albert J. McGowan

Customer Number:

20350

Filer:

Karam J. Saab/Corina Aschenbrenner

Filer Authorized By:

Karam J. Saab

Attorney Docket Number:

028406-000710US

Receipt Date: 08-JUN-2011
Filing Date: 31-JAN-2011
Time Stamp: 19:30:17

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $310

RAM confirmation Number 7963
Deposit Account 201430
Authorized User SAAB,KARAM

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Petitioner Disney Ex-1004, 0109




Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1890044
1 ResponsetoMissingParts.pdf yes 9
b746333797%43cdd0cae3c0738559a14b8Y
fc556
Multipart Description/PDF files in .zip description
Document Description Start End
Extension of Time 1 1
Transmittal Letter 2 3
Oath or Declaration filed 4 5
Assignee showing of ownership per 37 CFR 3.73(b). 6 6
Power of Attorney 7 7
Miscellaneous Incoming Letter 8 9
Warnings:
Information:
32060
2 Fee Worksheet (SB06) fee-info.pdf no 2
e55fh5151dba2448f17127¢1c928298438h)
e8e5
Warnings:
Information:
Total Files Size (in bytes); 1922104
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOMSINEZ (07-08)

PETITION FOR EXTENSION OF TIME UNDER 37 OFR 1.136(a) | Docket Number {Optioralj

FY 2008 G2853-7TR8183
. {Fsas sursuan o the Consolidated Agpropriadions Act, 2005 (R 483814
Applination Mumber  13/017,868 Filed Janhuary 31,2011

For GLOUD DATA PERSBISTENCE ENGINE

ArtUnit 2447 Examingr Mot ¥Yab Assigned

This is 8 request under the provisions of 37 GFR 1.138(8) io axtend the perind for filing'a veply in the above identified
applicalion.

The requested exlension and fee are as follows {check time pariod desirad and erder the appropriate fee below):

Fae Small Entity Fee
mon B {37 OFR L1T@() $130 $65 $
1T wo months (37 CFR L17@¥2) $480 3245 $2¢8
{__| Three mont ks (37 CFR £.17(@)aY #1110 $855 $
{1 Four m onths (87 OFR 1.17()41 $1730 . §885 $
[ Five mo nthe (37 CFR 1.17@5) $2350 $1178 5

Applicant claims smalh entity status, Ses 37 CFR 1.27.

3 A ohack inthe amount of the Tae is enclosed

o e e .
%] Fayment by credit card. Form PTO-2038 is aftached

| i The Director has already been authorized to charmge fees in this application to & Deposit Account.

Tha Director s heraby autharized fo charge any Tess which may be sequired, or oradil any ovarpayment, o
Deposit Accourt Mumber _ 20-1430

WARNING: information s ihis farn may becams poblin. Creditcard information should not benchuded on ihis form.
Provide sradit sard Infohmation and aithorizstion ou PTG-2038.

Famthe D appticantfirenior.

{1 assignee of record of the entire intersst. See 37 CFRATL
Statemant unider 37 OFR 3.73(0) is englosed fForm F :{.‘3588}98}

7 attomey or agent of record. Registration Numbsd®

G4 Reg. NoBg “EG P 3038073362
T‘;peﬁ printed name o Telephone Murcher

MNOTE: Signatires of alt the veniors orassignees of foord of he entire interest or thedr rapresaniative(s) are required. Submit multiple forms fmore thar
one signature s Tequired, see balow.

E j Total of forms. arg submitisd.
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1 hereby cortify that thiy correspondencs ty betng fled wia By ‘5; FENT

EES-Web with the United Sistes Patent and Trademark Qffice Litosiae Tiaeleot N+ S0
. e 89011 7 ‘ Attorney Docket No. 92853-798163

KILPATRICK TOWNIEND & STOCKTONLLP

I aTy R Do

By Komak, A

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re application oft Confirmetion No., 7494
Albert I McGowan Examiner: Not Yet Assigned
Application No.o 13/017,866 Art Umits 2447

L2
owrk

L2011 TRANSMITTAL LETTER -~
RESPONSE TO KOT ICE OF MISSING
For: CLOUD DATA PERSISTENCE PARTS

ENGINE

Filed: Jaonuary

Customer No,: 28350

Mail Stop Missing Parts
Commissioner for Patents
PO, Box 1450

Alexandria, VA 22313-1430

Comimissionss
Pursuant to the Noties to File Missing Parts of Nonprovisional Application, dated

Missing Parts, enclosed are the following fo be made of record in the above-identified

o

1Y Executed Declaration

2y Power of Attomey and Certificate of Assignee Under 37 C.FR. § 3.73(b)
3} Petition o Extend Thne

4} Copy of Notice of Missing Parts

Please charge credit card provided for the following fees:

Small Entity: (&) Fils
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Albert J. MeGowan ‘ PATENT
Apphication No.: 13/017,866
Page 2

(¢}  Examination Fee $0
{d} Application Size Fee $0

e} Exeess Claims Fees (§ 116{b), (&)
< E )

W-20=0 x§52 = 30
3-3={ x $220 = G

() Muitiple Dependent Claims

(g}  Missing Parts Surcharge $63
TOTAL FEES TO BE CHARGED 86§

The Commissigner is hereby authorized to charge any additional fees associated

with this paper or during the pendeney of this application, or credit any overpayment, 1o Deposit
Account No, 20-14346,

Custorner Na, 28358

KIEPATRICK TOWNREND & STOCKTON LLE
Two Embaveadero Center, Ei ghm Fioor

San Francisco, Califomia 9411 1-3834

Tel: 303-371.4008

Fax: 415 5760300
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Aftormyy Docket Do (EReR00871003

BECLARATY

v
terd
fé}

ety

ft

Az a below named Imvendoy, Feekee

My residencs, post office address and Cat&&%ﬂﬁhig aoss stated below next o my pawme; | haliove ©oan Bio orlplesd Novand sole
.::we':s*\« ~i“ mks ce pame i is&& ‘we v oran »:)n‘@na}, sy aud ‘m@ m*eﬁte" $& z\‘&m m-m&a»:* A za:m@ai Solow) of the subians
2“1323 iR QN‘E ﬁae:

s*gﬁcin fmr* of m‘\z‘;}:} »s m«r Im 0 0F ’{ wag meﬁ o \?aaﬂ
o e E}“ appiicabiel,

SRR ERENEN

1 have reviocnd and undoretind the contenis of the shove idemtifisd spoc -“‘&@1&, fncluding the olsims, =y anended Wy ay
sonenhment rafhred  hove., | :’ms\*‘eﬁg& the dady to Sscliss Tnformgation wiich vmatini e gx‘*\fs:*s}ath & dalined i 'i’i:&g 37,
Cods of Yederal Regulations, Seotlan 138, 1 oisda foreign priority benefite v Mf:r Tide 33, United Sttes Code, Saion 18 ofany

Bvelon spplicationds) for petent or fovettor’s cartifionze i&:»ed beluw snd have alio Testifel balowr aty Tordiga unpliostion fc;r patent
ar inyantor’s certiffcate Baving & fling dele balve tat of the spplicetion on which prinviy s vlaimed.

3 WX
Connry Anplicetion No. DatvofFilime & 35USCHS
Anctralia .. 2810203782 . TG

Foll Mame o Tl
Tovene ly
Citronshing Phasads
§{;3_: Oi¥ios P P Ot Achdvers.
Address: | 4381 Eset Camethack }im& 381
Fali N 53 oof Last Mags REGE IR N e Taieah
Faventor & CARLS
¥ z —
o g )
Sentisdale

I Godhor declie ot &l sintemses made beveln of s ows kuowiege s tue s Geat all storenients wade oncinfomation and belief
e belioved to be troey ond Ruriher that these stadenents vavee Ms* with *"'se mosdedse tha w..iﬁ;.i Salse oltemen and the Ike go
reade oo punishabla Esy TR e vrmmmx:\t‘ orbotly, undse Resiioy 100 of Tile 13 of % Uniied Stles Tode, and thee such wifligd

2

safentens sy jeopardive the validiy of the spplicationror any patent laning therson,

E
o
7

Sienatpeoflnvenior 2

..,-":;!,*« \r;:;".‘; E‘\M“
T3 ,,?e

<,
Rivhwd L. Carls
&,""ff-"‘;‘}‘ A ! Date

RIS vE

Pofd
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srfomey Docket N (28506-000710US

BECLARATION

As g below named Invempor, Ddechee that:

My residencs, p-us; office address and citizenship arv as stated below next W my name; § helieve I an the origing!, frst and sole
mventer {3 only one name i5 listed bel pwW}har an ord fiisai, firet and joint fnvenwr {if Pl Wi ventors arenamed below) of the subject
o 2

'““\I““ ENGINE the
017,866 and was-smended

watter w;:h 15: iaz ned and for which s patent ty soughi on the nvention ¢ 3¢ DATA PEE
s atteched hereto oy X was filed on Januery 31, 201 w5 Application No. 13/
sppticablel.

P have rovicwed and understand the contents of the above ddentified specifivgtion, i*‘-i ding the olafms, a8 amended by any
fz;"r:c':\immt oferred to above. T acknowledge the duty 1o disclose information whtich Is material o patorvtability sy defined in Title 37

dard! Regud :ztit)m, S sction 1.56. 1 claim foreign nm;nw enefity under Title 35, Untted States Code, Section 119 of any
oplication(s} for patent or nventor’s certificate listed below and have also identitied below any Rovslg Heation for patent

ar mvazzrfm"s sertificate having & Oling date bafore ;

@
31
:
”ff)'

t of the apphication on which priority is

Prier Forcigs Appleation(s}

Courdry Appheation Ne. Date of Filing IS USC 118
Ausiralia 20102062782 07012010
LasiNamer Suffix: Piest Nams: ' : ‘f:ddk Napreur britiad
LLGDWAN ALE}@ R T
Sy OB
Zzwemer 2.
Lesidence &
L it zz&ﬁhp
. s
¥
1 further declare that o1} statem fre-and that all stetements made oy inforation ahd belief
gre b“‘mud to be true; angd # th knowledge that williul ke statorments and the fike so
siads gre punishable by fine or oprisow . of 3. “i‘* 18 o the United States Code, and that such wiilfel
false steloments may jeopardize the validily ofthe *‘§3§}Eicat'zc} Y a5 :m:, pa:;em isguing thereon
‘

taofl
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PTOISEYS (07-08)

Attorney Docket No. 82853-788183

STATEMENT UNDER 37 CFR 3.73(h)

ApplicaniPatent Qumen Abar 3. MeGowsn
Applicalicn No./Patent No. 13/017.888 Filedfissue Dater  Januane 31, 2011

Titlah: CLOUD DATA PERSISTENCE ENGINE

Unicom Medig, ino. ) .8 ourporation
{Name of Assighes} {Type of Agsignes: porporation, parinarship, university, governmant agency, sto}

siates that #is:

A

1. K] e assignee of the entire right, fitle, and intarast in;
2, {] an assignes of iess than the entire nght, g, and interestin
{The axient (by pormerdage) of s ownership interest is RN

3 E_] the assignee of an undividad interest in the entiraty of (a complete assigomant front one ofthe jointinveniors
was made)

the palent application/patant identified above, by virtus of sithern:

A o assigirnent from the inverdor(s) of the patent applicalion/paterd identified abova. The assignment was regorded
in the Unitad States Palent and Trademark Ofioes at Real 028230 , Frame 0734 orfor whicha
eleetie e S - ! rrea at ey ————
copy thereofis allached.

OF
8, B A chain of tle fom the inventor(s), of the patent appiication/ietert identified above, o the current assignes as follows:

1. From T

The document was recorded in the United Slates Palent and Trademark Offica at

Rasl , Frame . or for which a copy therect is-attached.
4. Fromy T

The dogument was recorded in the United Siates Patent and Trademark Office at

Heni . Frama . orfar which g copy thereofis sflached.
3. Fromy 7 T

The docuwment was reoocded in the United States Patent and Trademark Office at

Z,

Resl Frame cor forwhich a copy thereof is aitached.

L1 Addifional documernds in the chain of title are jisied on a supplemenial shest {s}.
@ As required by 37 OFR 37301, the dooumerdary evidence of the chab of title from the ‘'originst owner 1o the assignee
was, of concusrently is being, submitied for recordation pursuard fo 37 CFR 341,
INOTE: A separate copy (e, 8 true copy of the onigingl assignment dooumenifsh mus! be submitted to Assignment
Division in.accordarce with 37 CFR Part 3, to record the assignment in the racords of the USPTO. Ses MPEP 302,08

N

o

Shuthorized to act on behalf of the assignee.

T June §, 2011
Data

- R
_— R
™ Ty

Karam J. Saab, Reg. No. 64,190 Attomay of Record
Titia

Printed of Typed Name
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PTO/SB/OBA&B (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number 13/017,866
INFORMATION DISCLOSURE Filing Date January 31, 2011
STATEMENT BY APPLICANT First Named Inventor | Alpert J. McGowan
Art Unit D447
{Use as many sheets as necessary} Examiner Name Not Yet Assigned
Sheet [ 4 | of | 1 ttorney Docket Number| 92853-798163 (000710US)

U.8. PATENT DOCUMENTS

Examiner Cﬂe Docurment Number Pubiication Date Name of Patentes or Fages,; Columns, Lines, Where
tnitials* No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number Kind Code?® ##7e Figures Appear
AT} US 2003/0061272 A1 03-27-2003 Krishnamurthy, et al.
Az | US 7,373,394 B1 05-13-2008 Li, et al.
FOREIGN PATENT DOCUMENTS
Examiner { Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
initials™® | No." Date Applicant of Cited Document | Where Relevant Passages
MM-DD-YYYY or Relevant Figures Appear | T°
Country Code® __ Number® __Kind Code® (if known)

NON PATENT LITERATURE DOCUMENTS
Examiner Cste include name of the author (in CAPITAL LETTERS), title of the articie (when appropriate), title of
initials * | No." | the item (book, magazine, joumnal, serial, symposium, catalog, etc.), date, page(s), volume-issue | T°
number(s), publisher, city and/or country where published.
CHANG, F., et al, “Bigtable: A Distributed Storage System for Structured Data,” jonline],
Ct Google Inc., November 2006, [Refrieved from the Internet on July 28, 2011], Retrieved from: D
hitp://labs.google.com/papers/bigtable.htmi, 14 pages.

Examiner Date
Signature Considered

"EXAMINER: Initial if reference considered, whether of not citation is in conforman\,e with MPEP 609. Draw line through citation if not in conformance and
not considered. include copy of this form with next communication {0 a :Ppucarxt * Applicant’s unique citation designation number (optional). ? See Kind
Codes of U.S. Patent Documents at www.uspto.gov of MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPC Standard
ST. 3) For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the ser.al number of the patent document. ®

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicant is to place a check mark

here if English language Translation is attached.

63637148 v1
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Electronic Acknowledgement Receipt

EFSID: 10734700
Application Number: 13017866
International Application Number:
Confirmation Number: 7494

Title of Invention:

CLOUD DATA PERSISTENCE ENGINE

First Named Inventor/Applicant Name:

Albert J. McGowan

Customer Number:

20350

Filer:

Karam J. Saab/David Voegtle

Filer Authorized By:

Karam J. Saab

Attorney Docket Number:

92853-798163 (000710US)

Receipt Date: 15-AUG-2011
Filing Date: 31-JAN-2011
Time Stamp: 17:56:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1606283
2011_08_15_92853_798163_ID|
1 yes 3

5d6a50568ee3d9c7f6c0352d96795348bbb|
64973
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Warnings:
Information:
G le_Big_Table _07_28 201 221214
2 Non Patent Literature oogle |g_1 a d?_ - no 14
.p e2e60f19214efaa7d842b4a3b3b322964bf7)|
8dc7
Warnings:
Information:
Total Files Size (in bytes); 1827497

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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1 hereby certify that this correspondence is being filed via

EFS-Web with the United States Patent and Trademark Gffice

on August 15. 2011

PATENT
Attorney Docket No.: 92853-798163 (000710US)

KILPATRICK TOWNSEND & STOCKTON LLP

By: David R. Voegtle/
David R. Voegtle

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Albert J. McGowan
Application No.: 13/017,866
Filed: January 31, 2011

For: CLOUD DATA PERSISTENCE
ENGINE

Customer No.: 20350

Confirmation No.: 7494
Examiner: Not Yet Assigned
Art Unit: 2447

INFORMATION DISCLOSURE

STATEMENT UNDER 37 CFR §1.97 and
§1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The references cited on attached form PTO/SB/08A&RB are being called to the

attention of the Examiner. Copies of the references are enclosed in compliance with the

requirements of 37 CFR §1.98(a)(2).

1t 1s respectfully requested that the cited references be expressly considered

during the prosecution of this application, and the references be made of record therein and

appear among the “references cited” on any patent to issue therefrom.

As provided for by 37 CFR §1.97(g) and (h), no inference should be made that the

information and references cited are prior art merely because they are in this statement and no
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Albert J. McGowan PATENT
Application No.: 13/017,866
Page 2

representation is being made that a search has been conducted or that this statement encompasses
all the possible relevant information.

Applicant believes that no fee is required for submission of this statement.

However, if a fee is required, the Commissioner is authorized to deduct such fee from the
undersigned’s Deposit Account No. 20-1430. Please deduct any additional fees from the above-

noted Deposit Account.

Respectfully submitted,
/Karam J. Saab/

Karam J. Saab
Reg. No. 64,190

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisce, California 94111-3834

Tel: 303-571-4000

Fax: 303-571-4321

K4S:dlv
83637148 v1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
13/017,866  01/312011 2447 527 92853-798163 20 3
CONFIRMATION NO. 7494
20350 UPDATED FILING RECEIPT
KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER RO TR

EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834

Date Mailed: 10/28/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Albert J. McGowan, Phoenix, AZ;
Richard L. Carls, Scottsdale, AZ;
Assignment For Published Patent Application
Unicorn Media, Inc., Tempe, AZ
Power of Attorney: The patent practitioners associated with Customer Number 20350

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
AUSTRALIA 2010202782 07/01/2010

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 02/10/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/017,866

Projected Publication Date: 02/02/2012

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title

CLOUD DATA PERSISTENCE ENGINE
Preliminary Class

709

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/017,866
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(2). (b, or (&) N/A N/A N/A 95 N/A
SEARCH FEE
o o o N/A N/A N/A 310 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (5. of (a) N/A N/A N/A 125 N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 20 minus 20= 30 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 125 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 530 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
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CLOUD DATA PERSISTENCE ENGINE

» BACKGROUND OF THE INVENTION
[0001] This disclosure relates in general to cloud-based computer processing and, but not by
way of limitation, to distribution, storage, and retrieval of data on a cloud networking

arrangement,

[0002] In atypical data hosting archltecture multiple servers may be Spread over a

geographical area. The data stored on each of these servers may be the same (or substantlally

similar) data as that stored on each other server. A client attempting to access data hosted on

such a system may communicate with a particular server, often the server closest to the clieat’s

physical location.

[0003] = While such an arrangement may allow the client to quickly access all data stored on the

“ server system, it may not be efficient for all data to be stored on each server. Clients in difterent

locations (e.g., different cities, states, countries, and/or continents) may request data that varies

- significantly by location. For example, particular data may frequently be requested by clients in -

Europe, while the sarﬁe data may be infrequently requestéd by clients in'the Americas.
Therefore, if all of the data is maintained at each server, sucha system may result in sigﬁiﬁcant
quantities of data being.stored at servers where the data is infrequently, if at all, accessed.
Accordingly, such a system may result in a substantial amount of data being stored at servers that

wastes storage resources and is infrequently accessed.

BRIEF SUMMARY OF THE INVENTION
[0004] Various cloud data persistence systems and methods are descr.ibed.‘ In some
embodiments, a client maj' request a data object from a server. This data object may contain a
link to a media asset and other information linked to the video file, such as a title and duration.
This media asset may be stored in a different location. If this first server does not have the data
object stored locally, it may contact a second server to determine if it has the data object stored.
If the second server does not have the data object stored, it may contact a data object origin

server, which may have all existing data objects stored. This data object origin server may then
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send the data object to the second server, which may in turn transmit the data object to the first

server. The first server may then transmit the data object to the client.

[0005] In some embodiments, a cloué data persistence system _fof distribution of data is

present. The system méy include a first server which stores a first plurality of data objects and is
communicatively coupled with a plurality of cache servers. The first server may be located ata
first location. Each of the first plurality of data objects may comprise a link to one of a plurality
of media assets. The plurality of media assets may be stored at a second location separate from
the first location. The system may include a second server that stores a second plurality of data
objects and is configured to request a data object from the first server if the data object is not
present in the second plurality of data objects. The second server may be one of the plurality of
cache servers. The second server may be communicatively coupled with a first plurality of
application servers. The system may include a third server that stores a third plurality of data
objects and is confi gured to request the data object from the first server if the data object is not
preseht in the third plurality of data‘ohjects. The third server may be one of the plurality of
cache servers. The third server may be communicatively coupled with a second plurality of
application servers. The system may include a fourth servér that stores a fourth plurality of data
objects and is configured to request the data object frém the second server if the data object is
not present in the fourth pluraiity of data objects. The fourth server may be one of the first
plurality of application server. The fourth server may be configured to receive a request from a
first client for the data object. The sy#te'm may also include a fifth server that stores a fifth
plurality of data objects and is coufigured to request the data object from the second server if the

data object is not present in the ‘ﬁﬁh plurality of data objects. The fifth server may be one of the

first plurality of application servers. The fifth server may be configured to receive a request

from a second client for the data object. The system may further include a sixth server that
stores a sixth plurality of data objects and is configured to request the data object from the third
server if the data object is not present in the sixth plurality of data objects. The sixth server may
be one of the second plurality of application servers. The sixth server may be conﬁgufed to
receive a request from a third client for the data object. The system may include a seventh server
that stores a seventh plurality of data objects and is conﬁgufed to request the data object from the
third-server if the data object is not present in the seventh plurality'of data objects. The seventh
server may be one of the second plurality of application servers. The seventh server may be

configured to receive a request from a fourth client for the data object.
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[0006] In some embodiménts, a method for retrieving data objects using a cloud data

persistence system configured for distribution of data is presented. The method may include

receiving a first request from a client for a data object. The application center may be one of a

plurality of application centers that communicate with a plurality of clients. The application
center may be located at a first location. The data object may comprise a link to a media asset.
The media asset may be stored at a second location sepératc from the first location. The method
may further include determining the data object is not stored among a first plurality of data
objects stored at the application center. The method may include transmitting a second request
for the data object to a first cache server. The first cache server may be communicatively
coupled with the plurality of application centers. The first cache server may be one of a plurality
of cache servers. The method may include receiving the second request for the data object. The
method may also include determining the data object is not stored among a second plurality of
data objects stored at the cache server. The method may further include transmitting a third
request for the data object to an origin server. The origin server may be communicatively
coupled with the plurality of cache servers. The method may also include receiving the third
request for the data object. The method may include locating the data object among a third
plurality of data objects. The method may also include transmitting the data object linked to the
third requeét to the cache server. The method may include receiving the data object linked to the
third request. The method may include transmitting the data object linked to the second request.
Also, the method may include recéiving the data object linked to the second request. Further, the

method may include transmitting the data object linked to the first request to the client.

[0007] In some embodiments, a cloud data persistence system for distribution of data is
present. The system includes 2 first server which stores a first plurality of data objects and is
communicatively coupled with a second server and a third server. The first server may be
located at a first location. Each of the first plurality of data objects may comprise alinktoa
media asset of a plurality of media assets. The plurality of media assets may be located at a
second location. The second location may be distinet from the first location. The system may

include the second server, which may store a second plurality of data objects and may be

' configured to request a data object from the first server if the data object is not present in the

second plurality of data objects. The second server may be communicatively coupled with a
fourth server and fifth server. The system may include the fourth server that stores a third

plurality of data objects and may be configured to request the data object from the second server

3
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if the data object is not present in the third plurality of data objects. The fourth server may be

configured to receive a request from a first client for the data object.

[0008] In some embodiments, the first plurality of data objects comprises all data objects

present in the second plurality of data objects and the third plurality of data objects. In some
embodiments; the third server stores a fourth plurality of data objects and is configured to request
the data object from the first server if the data object is not present in the fourth plurality of data
objects. The third server and the second server may be data persistence cache servers. The third
server may be communicatively coupled with a sixth and seventh server. In some embodiments,
the fifth server stores a fifth plurality of data objects and is configured to request the data object
from the second server if the data object is not present in the fifth plurality of data objects: The
fifth server and the fourth servers may be applfcation servers. The fifth server may be
configured to receive requests from a second client for the data object. The fifth server may be
geographically separated from the fourth server. In some embod iments, the'request from the first
client for the data object comprises a universal resource indicator. In some embodiments, each '
of the first plurality of data objects comprise a universal resource locator and a title linked to a
media asset of the plurality of media assets. Also, in some embodiments, data objects in the
second plurality of data objects and the third plurality of data objects are at least partially
determined based on a frequency of requests for those data objects received from clients. In
some embodiments, data objects in the second plurality of data objects and the third plurality of
data objects are at least partially determined based on when requests for those data objects were
last received from clients. Further, in some embodiments, the first plurality of data objects
comprises all data objects in the second plurality of data objects, the third plurality of data
objects, the fourth plurality of data objects, and the ﬁﬁﬁ plurality of data objects. A

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present disclosure is described in conjunction with the appended figures:
[0010] FIG. 1 illustrates a block diagﬂxm of a media servicing system.

[0011] FIG. 2A illustrates a block diagram of an embodiment of a kernel application center

connected with application centers.
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[0012] FIG. 2B illustrates a block diagram of an alternative embodiment of a kernel

appl ication center.
[0013] FIG. 3 illustrates a block diagram of an embodiment of an application center.

[6014] FIG. 4A illustrates a block diagram of processes and objects utilized by a cloud-hosted
integrated multi-node pipelining system for media ingestion.
[0015] FIG. 4B itlustrates a block diagram of processes and objects utilized by a cloud-hosted

integrated multi-node pipelining system for media ingestion with a content delivery network.

[0016] FIG. 4C illustrates another block diagram of processes and objects utilized by a cloud-
hosted integrated multi-node pipelining system for media ingestion with a content delivery

network.

[0017] FIG. 5A illustrates a simplitied block diagram of an embodiment of a cloud data

© persistence system.

[0018] FIG. 5B illustrates énother simplified block diagram of an embodiment of a cloud data

persistence system.

[0019] FIG. 6 illustrates a simplified swim diagram of an embodiment of a method for

responding to a client request to retrieve a data object from a cloud data persistence system.

{0020} FIG. 7 illustrates a simplified swim diagram ot an embodiment of a method for

responding to a client request to modify a data object on a cloud data persistence system.

[0021] FIG. 8 il]u_strates a simplified block diagram of an embodiment of an asset management .

and storage system.

[0022] FIG. 9 illustrates another simplified block diagram of an embodiment of an asset

management and storage system.

[0023] FIG. 10 jllustrates an embodiment of a method for retrieving data from an asset

management and storage system.

[0024] In the appended figures, similar components and/or features may have the same
reference label. Further, various components of the same type may. be distinguished by
following the reference label by a dash and a second label that distinguishes among the similar

components. If only the first reference label is dscd in the specification, the description is

5
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applicable to any one of the similar components having the same first reference label irrespective

of the second reference label.

DETAILED DESCRIPTION OF THE INVENTION
[0025] The ensuing description provides preferred exemplary embbdiment(s) only, and is not
intended to limit the scope, applicability or configuration of the disclosure. Rather, the enéuing
description of the preferred exemplary embodiment(s) will provide those skilled in the art with
an enabling description for iﬁxpléménting a preferred exemplary embodiment. It is understood
that various changes may be made in the function and arrangement of elements without departing

from the spirit and scope as set forth in the appended claims.

[0026] As opposed to storing copies of a piece of daté, such as a data object that contains
information linked to a media object, at each server on a system of multiple servers, it may be
more efficient to store only data objects that are frequently and/or recently accessed by clients at
particular servers. Such an arrangement, generally referred to as a cloud data persistence engine
or system, may allow the data objects stored at each server to vary based on which data objects
the server’s clients are currently and/or have historically requested. Therefore, data objeé!s
stored at a first server in a first location may include some of the same data objects and some
different data objects than data objects stored at a second server in a second location (possibly
located in a different city, country or on a different continent than the first server). Storing only
data objects that are frequently and/or recently accessed by clients at each server may result in
considerable efficiencies. For example, by storing only data objects that are frequently and/or
recently accessed by clients, the servers may require sigﬁiﬁcanﬂy less storage space because they
do not need to store a potentially large amount of data objects that are infrequently accessed or
have not recently been accessed. A related benefit of this may be that by decreasing the amount
of storage necessary at each server, the speed of access to the storage at the servers may be .
increased. For example, instead of relying on hard drives, solid state drives (which may cost
significantly more per megabyte, but may offer improved access times) may be used for the

storage at the servers.

{0027] While a server may infrequently receive a request fora particular data object from a
client, the server may still need to be able to fulfill such a request. Therefore, if a server is

contacted by a client for a data object that it does not have stored lqcafly, the server may be able

6

Petitioner Disney Ex-1004, 0135



L]
.;

2010202782 01 Jul 2010

10

15

20

25

30

to contact another server, which may have the requested data object stored. Such a server may

be configured to satisfy multiple servers with requests for such data objects.

[0028] While this second cache server may contain the data object requested by the client, it
may also only store data objects that are frequently and/or recently (albeit less frequently and/or
recently than the data stored at the first server) accessed by clients. If the sécond server does not
have the data object requested by the client stored, the second server may have the ability to
contact yet another server. This server, referred to. as the data object origin server, may maintain
a copy of all data objects stored on the system. Therefore, if the data object is present on the
server system, the data object origin server is able to fultill the request for the data. The data
object-origin server may then route the requested data to the client via the second server and the

first server.

-[0029] While the above arrangemerit may increase efficiencies when a client requests a data

. object, a client (perhaps the same or a different client) may request to modify (including, but not

limited to changing, adding and/or deleting) a data object. In such instances, the modification to
the data object (assuming the client has the appropriate access rights) may be routed to the data
object origin server by a server receiving the request from the client. The modification may be
applied to the relevant data at the data object origin server. The data object origin server may
then send a notification to other servers, or only the cache servers that héve the previous version
of the data stored, that the previous version of the data is no longer valid. These servers may in
turn send a notification to other associated servers, or only those servers that have the previous
version of the data stored, that the previous version of the data object is no longer valid. This

may prevent a client from receiving an out-of-date version of the data no matter which server is

" accessed by the client. The modified data residing at the origin may then propagate out.to the

other servers as requests are made by clients to those servers for the data object.

[0030] While the above embodiments may be implemented in a variety of different systems,
some particular embodiments may be implemented as part of a media service system. FIG. 1 is
a block diagram illustrating a media servicing system 100, according to some embodiments of
the present invention. The system may deliver media content to the end user 140 (alterﬁatively
referred to as a user or a client) through a network such as the Internet 120. A media asset
provided by a content provider 130 can be processed and indexed by cloud-hosted integrated
multi-node pipelining system (CHIMPS) 110, and further stored on content delivery network

7
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(CDN) 150. Additionally or altematively, the CHIMPS 110 may also be adapted to store the

media asset.

[0031} The media servicing system further cnables a content provid‘er 130 or other entity to
gather information regarding user behavior during media playback. For example, a content
provider 130 can be provided with data indicating that end users ténd to stop watching a video at
a certain point in playback, or that users tended to follow links associatéd with certain
advertisements displayed during playback. With this data, a content provider 130 can adjust
factors such as média content, advertisement placement and content, €tc., to increase revenue
associated with the media content and provide the end user 140 with a more desirable playback

experience.

[0032] End user 140 can request a media asset to hear and/or see with'a client program running
on a personal computer or other electronic device connected to Internet ]20.. The client program
can be, for example, a media player, browser; or other application adapted to request and/or play
media assets. In response to ;x request for 2 media asset, the CHIMPS 110 can utilize any
number of application centers 112 and/or kernel application center(s) 111 to provide the client
program with a data object concerning the requested media asset. The data object can include
information about the media asset, including where the media asset can be located, such as
within the CDN 150 or within the CHIMPS 150 itself. Location information may be provided by
Universal Resource Indicator (URI), a Universal Resource Locator (URL) or other indicator.
During playback of the media asset, the CHIMPS 150 can collect data regarding the playback
through beaconing provided by a client program cxecuted on a device operated by the end user
140 and/or indexing service from within the CHIMPS and/or CDN. The CHIMPS 150 can
subsequently provide the data and/or any analytics information derived from the data to the

content provider 130.

[0033] FIG. 2A is a block diagram illustrating an embodiment of a kernel application 111-1

" center connected with application centers from within the CHIMPS 110-1. The kernel

application center 111-1 and application centers 112 can be geographically distant and can be
connected via the Internet 120, wide area network (WAN), andfof other data communication
network. Because application centers can be geographically separated, DNS services (not
shown) can be used to allow an end user 140 to connect to the nearest available application

center 112. The kemel application center 111-1 can connect with application centers 112 within
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the CHIMPS 110-1 through an internal interface 270, thereby enabling the application centers

112 access to the various components within the kernel application center 111-1.

{0034] Components within the kernel application center 111-1 can communicate fhrough
network 260 such as a local area network (LAN) and can include one or more data object origin .
servers 240 and a storage array 230 with which data objects and/or media assets may be stored |
and distributed. The storage array 230 may also be utilized by services running on processing
server(s) 220 and/or transceding server(s) 250 that may require temporary or long-term storage.
Kernel server 210 can utilize processing server(s) 220, transcoding server(s) 250 to provide

various functional capabilities to the CHIMPS 110..

[0035] For example, as described in more detail below, the CHIMPS 110-1 can provide
transcoding service for media assets provided by a con-tent provider 130 for syndication. Such a
service can allow a content provider 130 to upload a media asset to an application center }Jl2,
after which the application cente;' 1 12 would notif'y the kernel server 210 that the media asset has
been uploaded. The kernel server can then notify services running on the processing server(s)
220 of the upload. These services can util izé transcoding server(s) to transcode the media asset,
which can then be moved to a CDN and/or stored locally by storage array 230 and data object
origin server(s) 240. Services running on the processing server(s) 220 can also update the

associated data object stored by the storage array 230 and data object origin server(s) 240.

[0036] FIG. 2B is a block diagram illustrating an alternative embodiment of a kernel-
application center 111-2. In addition to the components of the embodiment of FIG. 2A, this A
embodiment incorporates an application center 112 within the kernel application center 111-2.
The application center 112 incorporated within kernel application cemf;r 111-2 may be located at
or near the other components of the kernel application center 111-2, and can be communicatively
connected to the other components via network 260. The incorporafed application center 112
can therefore have faster access to kernel application center functionality because it does not
need to communicate over long distances. In consideration of this advantage, it will be
understood that the CHIMPS 110 can include multiple keme! centers with one or more
application centers incorporated therein. Additionally or alternatively, components of the kemél
application center may be incorporated into one or more application centers 112 in the CHIMPS

110 to provide quicker access to certain functionality.
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[0037} FIG.3 is a block diagram illustrating an embodiment of an application center 112. The
application center 112 can include caching server(s) 330 and a storage array 310 for storing and
distributing data objects of media assets requested by end users through end user interface 360.
Caching server(s) 330 and storage array 310 can also be used to collect, process, and/or store
metrics information from beaconing data, media chunk requests, and/or other data sources,
including data collected through end ﬁser interface 360. The application center can further |
include ingest server(s) 320 for ingesting uploaded media assets from a content provider 130
through a content provider interface 370. The media assets may be stored on the storage array
310. As with the kernel application center 111, the components of the application center 112 can
be communicatively linked through a network 340, such as a LAN. The application center can
further include an internal interface 350, providing a communication link from the application
center to the rest of the CHIMPS. It is through internal interface 350, f‘or,éxample, that media.
assets stored on storage array 310 can be made available to a kernel application center 111 for

services such as transcoding.

[0038] FIG. 4A is a block diagram 400-1 of processes and objécts utilized by the CHIMPS
110 for media ingestion, according to some embodiments. Although FIG. 4A further indicates
the physical systems in which my execute or store these processes and objects, it will be
understood that the processes and objects disclosed may be executed or stored on more than one
system, including systems not disclosed in FIG. 4A. In other words, the processes and objects
shown in FIG. 4 allow for a variety of implementations through one orv more of hardwafc,

software, firmware, microcode, etc.

[0039] Media can be ingested into the CHIMPS 110 when a content provider 130 uploads a

media asset to ingestion server(s) 410 in an application center 112 by utilizing a client 405. The
client 405 can be a stand-alone application or browser based, for example, and can communicate
with ingest server(s) 410 through an application programming interface (API) configured for the

ingestion of media assets.

[0040] lngest server(s) 410 can communicate with devices in the kernel application center 111
executing programs such as kernel server 4235 and file replication service 430. The kernel server
425 can be configured to organize the workflow among services such as transcoding 440 file

system manager 435, and other services 445 (e.g., analytics, dynamic API, etc.} Upona
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particular event, for-example, the kernel server can be configured to notify the relevant services

of the event, causing the services to process tasks associated with the event.

[0041] The file replication service 430, under direction of the kemel server 425, can coordinate
the movement of the media assets between services. For example, retrieving the uploaded media
asset from the ingest server(s) 410 and storing it on the file archive 450, or retricving transcoded

media assets from transcoding server(s) 460 and storing them in the media asset origin.

[0042] The data object updater 420 keeps the data object origin 415 up to date in response to
any changes in the system. When, for example, a file is uploaded, transcoded, and stored in
media asset origin 455, the location and other metadata conceming the iranscoded media assets
need to be created or updated in the data object origin 415 to ensure an end user who accesses
the object in the data object origin 415 has the correct information regarding the related media
asset. Because the data object updater 420 rec.ei\}es updates‘ from the kemnel server 425 (which is
notified when a transcoded media asset is stored in the media asset origin 455, the system' ‘

ensures the data objects in the data object origin are constantly up to ‘date.

[0043] The upload of a media asset to the ingest server(s) 410, as described above, can provide
an example of how the kemel server 425 may coordinate workflow. For instance, in response to

the upload, the ingest server(s) 410 can notify the kernel server 425 that a media asset has been

" uploaded. The kemel server 425 informs the file replication service 430 of the uploaded media

asset, and the file replication service 430 moves the uploaded media asset into the file archive
450 and notifies the kernel server 425 of the move. In response, the kernel server 425 notifies
the file replication service 430, the file system manager 435, and the transcoding master 440 of
the move. The file replication service 430 then will know it can delete the uploaded media asset
from the ingest server(sj 410, the file system manager 435 will update the file system
accordingly, and the transcoding master 440 will notify transcoding service(s) 460 of different R
transcoding tasks to be perfofmed. The transcoding service(s) 460 can then retrieve the uploaded
media asset from the file archive 450 to create transcoded media assets. The transcoding
service(s) 460 notify the kernel server 425 once transcoding is complete, and the kernel server
425 relays' this information to the file replication service 430. The file replication service 425
then takes the transcoded media assets from the transcoding services 460 and moves them to the
media asset origin 455. Once the file replication service 430 notifies the kernel server 425 of the

move, the kernel server 425, in turn, notifies the file replication service 430 and the data object
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updater 420. The data object updater 420, which updates the data object origin 415 accordingly,
and the file replication service 430 deletes the transcoded media assets from the transcoding

services 460.

[0044] The modular nature of the sysiem enables all tasks associated with an event to be
completed quickly. As illustrated in the example above, workflow relating to a particular event,
such as a media asset upload, can be spread among t};e various services simul;aneously.
Moreover, because the system’s modularity enables it to be scaled to accomﬁodate differing
hardware capacities, and because the system can be configured to dynamically allocate hardware
to different services according to the needs of the system, the speed of completing tasks relating

to a particular event can further be increased.

[0045] FIG. 4B is a block diagram 400;2 of pr(;cesses and objects utilized by the CHIMPS
110 for media ingestion, according to some embodiments. Block diagram 400-2 may be
substantially similar to block diagram 400-1 except for the use of a content deli‘very network in |
place of media asset origin 455. Therefore, in block diagram 400-2, as opposed to the media
assets being stored at media asset origin 455, they are stored at content data network 150, which

may be operated and maintained by a third party.

[0046] FIG. 4C is a block diagram 400-3 of processes and objects utilized by the CHIMPS
110 for media ingestion, according to some embodiments. Block diagram 400-3 may be
substantially similar to block diagram 400-1 except for the use of a content delivery network in
conjunction with media asset origin 455. Here, in block diagram 400-3, media assets may reside ‘

at either media asset origin 455, content delivery network 150, or both.

[0047] Embodiments of such systems may include other systems that manage various requests
from end users. One such system may be a cloud data persistence system. Rgfen'ing to FIG.
SA, a simplified block diagram of an embodiment of a cloud data persistence system 500-1 is
illustrated. Such a system may allow for information, such as data objects, to be efficiently

distributed to multiple of clients.

[0048] Some embodiments of cloud data persistence systems are used to distribute data objects
that are linked to media assets. A data object may contain information pertinent to the data
object it is linked to. For example, a data object may include details about a media asset and
permissions for the media asset. More specifically, a data object may include fields containing:

a title, keywords linked to the data object, the data object’s (and/or associated media asset’s) date
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of creation, the duration of the associated media asset, the file formats the associated media asset
is available in, and what clients are permitted to access and/or edit the data object and/or the
media asset. The data object may also contain a link to its associated media asset. Such a link

may be in the form of a universal resource indicator, such as a universal resource locator. Other

* information may also be stored as a data object that is linked to a media asset. A media asset

may represent many different forms of media, such as an audio file (in a variety of different

formats), a video file, or a flash file, to name only a few examplcs.

{0049] Important to note, data objects may be stored separate from media assets. For example,
a data object containing inférmation linked to a particular media asset may not be stored in the
same location as the media asset. For exémplc, a media asset may reside on multiple servers that
are part of a content deiivery network, while the data objéct that contains information about the
media asset is stored in some other location, possibly on some other network. Also, while the '

above discusses linked media assets, it should be understood that data objects may also be linked

to other assets, files or data that do not constitute media. In such embodiments, the data objects

may contain different fields of data.

[0050] Such a cloud data persistence system may be used to distribute data objects to one or
several clients, but also may be used to distribute data objects to thousands of clients
geographically disbursed worldwide. In the embodlment of cloud data persistence system 500-1,
three levels of servers are present: a data object origin server 510, data persistence cache servers
520, and application centers 530. These application centers are in contact with one or more
clients 540. Tt should be understood that each application center may include one or more
servers. For example, an application center may be represented by ap’plication center 112 of
FIG. 3. Alternatively, an application center may comprise a single server. While three levels of
servers are present in the illustrated embodiment, it should be understood that greater or fewer
levels of servers may be present in other embodiments. Also, various servers may be integrated
into the same server. For example, one server may serve as both an application center 530 and a
data persistence cache server 520. It should also be understood that the terms of “application
center,” “data persistence cache server,” and “data object origin server” are used to simplify the
nomenclature used to deséribe the various levels of the cloud data persistence system 500-1, and
these terms should not be interpreted as limiting the functionality of their respective identified

Servers.
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[0051] Referring to cloud data persistence system 500-1, clients 540 make requests for data
objects from application centers 530 via one or more networks. In the illustrated embodiment,
only two clients (540-1 and 540-2) are present to maintain simplicity; many more clients
(possibly representing many end users) may be possible. These clients may communicate with
the same application center (530-1) or may communicate Qith different application centers (530-
1 and 330—2). Fﬁrther, because a client at one time interacts with a particular applicatioé center,
at a different time, the same client may interact with a different application center. For example,
if a particular application center is expe.riencing a heavy client load, poséibly caused ?y a large

number of clients attempting to access it, a client may be routed to another application center.

[0052) Thé client may make a request for a particular data object to the application center.
This request méy be made via a network, such as the Internet. Other ﬁetworks may also be
possible, such as a private intranet. The request for the data object may involve the client
sending a universal resource indicator (URI) to an application center. A URI may take a variety
of differeht formats. In particular, the URI may be in the form of a universal resource locator

(URL). However, it should be understood that other forms of URIs may also be possible.

[0053] [Ifclient 540-1 transmits a URI to application center 530-1, application center 530-1

" may have the data object linked to the URI stored locally. If this is the caée, application center

530-1 may respond by sending the data object identified by the URI back to client 540-1.
However, application center 530-1 may have only a subset of the data objects linked to valid
URIs stored locally. This may be due to space constraints at application center 530-1. For
example, if clients infrequently request particular data objects, if may be inefficient to distribute

those data objects to each of application centers 530.

[0054] If the data object requested by client 540-1 is not present at application center 530-1,
application center 530-1 may contact another server to retrieve it. Applié&tion center 530-1 may
be located in close proximity to data persistence cache server 520-1, or may be geographically
separated from data persistence cache server 520-1. Application center 530-1 may communicate

with data persistence cache server 520-1 directly (such as a direct cable connection) or may

- communicate using a network. This network may be a private network, such as a local area

network or dedicated connection between the servers, or may use a public network, such as the
Intermet. Such a request from application center 530-1 to data persistence cache server 520-1

may include the URI received by application center 530-1 from client 540-1. In some
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embodiments, data persistence cache servers supply multiple application centers with requested
data objects. In cloud data persistence system 500-1, data persistence cache server 520-1 serves
two applicétion centers (530-1 and 530-2), while data persistence cache server 520-2 serves two |
different application centers (530-3 and 530-4). It should be understood that a data persistence
cache may serve a varying number of application centers. For example, a data .peréistence cache

may serve 20 application centers.

[0055] 1t should also be recognized that the connections between application centers 530 and

data persistence cache servers 520 are dynarh ic. If a particular data persistence cache is ofﬂine?
busy, or otherwise unavailable, an application center may be able to route requests to a different
data persistence cache server. For example, referring to cloud data persistence system 500-1, if
data persistence cache 520 became unavailable, application center 530-1 may be ab.le to route a

request for the data object to data persistence cache server 520-2.

[6056] While, if application centers 530 and data persistence caches 520 communicate via a
network (e.g., the Internet), the servers may be located anywhere a network connection is
available worldwide. In some embodiments, a data peréistence cache is located near a group of
application centers. For example, if a region, such as New England, contains two application
centers for each state, a single data persistence cache fnay be located in or near New England to
serve these twelve scattered application centers. Having the data persistence cache located near
a group of application centers may decrease communication latency when an application center

and the data persistence cache communicate.

[0057] Upon receiving a request for a data object from application cen’tef 530-1, data
persistence cache server 520-1 may determine if it has the data object stored. If it does, data
persistence cache servef 520-1 may send the data object to application center 530-1, which may,
in turn, send thé data object to‘ client 540-1. Upon the application center receiving the data
object, it may store the data object to be able to satisfy requests from the same or a different
client for the same data object at a future time. Application center 530-1 may make a
determination as to whether the data object should be stored or not. For 'example, the
determination may be based on the frequency it is receiving requests for the data object from
clients 540. If the data object is frequently being requested by clients 540, application center
530-1 may store the data object. This may only occur if the data object is being requested more

frequently than some other data objects. For example, only the 10,000 most frequently requested

15

Petitioner Disney Ex-1004, 0144



2010202782 01 Jul 2010

10

15

20

25

30

data objects may be stored by the application center. In some embodiments, application center
530-1 may store the most reccntly requested data objects. Therefore, this data object would be
stored at application center 530-1, and possibly some other data object would no longer be stored
at application center 530-1. In some embodiments, different application centers use different
mechanisms to determine what data objects to store. Also, in some embodiments, some data
objects are always stored at application centers 530. This may occur if a particular data object

has been labeled a “high priority” (or some equivalent thereof).

[0058] However, if data persistence cache server 520-1 determines that it does not have the
data object requested by client 540-1 stored, data persistence cache server 520-1 may contact .
another server. Data persistence cache server 520-1 may contact another server called a data
object origin server 5 lb. Data object origin server 510 may supply data persistence cache

servers 520 with various data objects. In cloud data persistence system 500-1, data object origin

~ server 510 is shown as communicating with two data persistence cache servers 520. However, it

should be understood that data object origin server 510 may communicate with one, three, or
some other number of data persistence cache servers. For example, data object origin server 510

may communicate with more, such as 20 data persistence cache servers.

[0059] Data object origin server 510 may be physically located with one or more data
persistence cache servers. Data Ob_]ect origin server 510 may communicate directly, such as viaa
direct connection, with data persistence cache servers. For example in cloud data persistence
system 500-1, data object origin server 510 communicates directly with the data persistence
cache server 520-2. Data object origin server 510 may also communicate via any of the
previously mentioned networks with a data persistence cache server. Again, referring to cloud
data persistence system 500-1, data object origin server 510 communicates with data persistence

cache server 520-1 via a nelwork possibly the Internet.

[0060] While application centers 530 and data persistence cache servers 520 may store only a
subset of the various data objects that clients 540 may request, data object origin server 510 may
store all data objects that exist on system 500-1. In other words, if a data bbject requested by a

client is not present on data object origin server 510, the data object may not exist on system
500-1.

[0061] Just as a data persistence cache server may be physically located near a group of

application centers, data object origin server 510 may be located near the group of data
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persistence cache servers 520. Returning to the previous regional example, if a data persistence .
cache server is located in New England, another may be located near New York City, another
near Washington DC, and perhaps yet another near ‘Chicago. If one data object origin server is
servicing these data persistence cache servers, it may be Iocatéd in a central location to serve

them all. In some embodiments,me data object origin server may be co-located with one or

more data persistence cache servers. Alternatively, a data'object origin server may be located at

a separate physical location from any other database servers. -

[0062] A request from the data persistence cache server 520-1 to data object origin server 510
may comprise a URI. This may be the same URI that was sent from client 540-1 to application
center 530-1, then from application center 530-1 to data persistence cache server 520-1. In spmé
embodiments, the URI transmitted from data persistence cache 520-1 méy be in a different
format than the other URIs. Upon receiving the UR], data object origin server 510 may locate
;he data object the URI is linked to. The data object origin 510 may then transmit the data object
to data persistence cache server 520;1. The data persistence cache server 520-1 may make
determination as to whether to store the data objects as previously described in relation to
application center 530-1. For example, the determination of whether to store the data object may
be based on the frequency with which application centers 530 request the data object from data
persistence cache server 520-1. In some embodiments, data persistence cache server 520-1

stores the most recently requested data objects. Data persistence cache server 520-1 may then
transmit the data object to application center 530-1. Application center 530-1 may then transmit
the data object to client 540-1.

[0063] If the data object was first found at application center 530-1, the latency between client

.540-1’s request and client 540-1 receiving the data object may be the shortest. If instead the data

object is first found at data persistence cache servér 520-1, the latency may be longer. Finally, if
the data object is only found at data object origin 510, the latency may be the longest.

Regardless of where the data object is found; client 540-1 may be unaware of whether
application center 530-1, a data persistence cache server 520-1, or the data object origin server
510-1, had the data object stored. |

[0064] While only one data object origin server 510 is present in cloud data persistence system
500-1, more than one data object origin server is possible. For example, a data object origin

server may serve a particular region, such as a country. Other data object origin servers may be
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present in other countries. These data object‘origin servers may each maintain identical or
substantially similar data sets. Therefore, a data object found on one data object origin server
would also be found on other data objectAorigin servers. While not illustrated in FIG. 5, it should
be understood that data object origin server 510 may be in communication with a kernel server
and/or a data object updater server, such as illustrated in FIGs. 24, 2B, and 4. Such an
arrangement may allow multiple différcnt data object origin servers to have the same data objects

stored.

[0065] While the above deals with the communication flow in cloud data persistence system
500-1 when a client requests a data object, a client (or, of course, an end user acting through the
client) may also modify a data object. Depending on the data object, a request for a particular
data object may be much more frequent than a request to modify a data objéct. By way of
'cxample only, consider a video clip posted on an online video sharing website. If the video is
popular, data object information, such as the video owner’s name and the video’s title may be
sent to millions of different clients. However, the end user who created.the videq may only

infrequently modify (via a client) data tinked to the video.

[0066] 1n cloud data persistence system 500-1, the request to modify a data object, as opposed
to a recquest to retrieve a data cobject, may be treate;d differently. If client 540-1 makes a request
to application center 530-1 to modify a data object, application center 530-1 (assuming the end
user and/or client has the proﬁer permissions to modify the data object) may route the request to
Kemel application center 111. Kernel application center 111 may then ﬁpdate data oﬁject origin
server 510, and any other data object origin servers requiring updating. Application center 530-1

may not modify or delete the previous version of the data objeét if it is stored at application

_center 530. The data object may then be updated at data object oﬁgin server 510. While the data

object may now be updated at data object origin server 510, other application centers and data
persistence cache servers, such as application center 530-3 and data persistence cache 520-1,
may still have out-of-date versions of the data object. Tixercfore, upon receiving the
modifications to the data object, kernel application center 111 may notify data persistence cache
servers 520 to no longer use their current version of the data object. This may involve data
persistence cache servers 520 deleting their out-of-date version of the data object. In turn, data
persistence cache servers 520 may notify application centers 530 to similarly no longer use their

out-of-date versions of the data object. This may again involve the out-of-date data object being

deleted from application centers 530. Application centers 530 and data persistence cache servers
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520 may not receive a new version of the data object along with the notification. Rather,
apphication centers 530 and data persistence cache servers 520 may only receive the new version

of the data object if a client requests the data object and it is routed through the data persistence

_cache server and the application center.

[0067] If kernel appl icatidn center 111 knows what particular data objects are stored at data
persistence cache servers 520, a notification may only be sent to the data persistence cache server
known to store the data object. Similarly, if data pérsistence cache servers 520 know what data
objects are stored at application centers 530, only those application centers that have out-of- date
versions of the data object may be sent the notification. In some embodiments, whenever a
modification of a data object is received at kernel application center 111, all data persistence
cache servers 520 are notified, which in turn notify all application centers.530; In such
embodiments, therefore, kernel application center 111 does not néed to be aware of what
particular data objects are stored at data persistence cache servers 520, and data persistence
cache servers 520 do not need to be aware of what data objects are stored at application centers
530. Insome embodiments,‘Kerhel application center 111 notifies both data persistence cache

servers 520 and application centers 530,

[0068] Referring to FIG. 5B, a simplified block diagram of an embodiment of a cloud data
persistence system 500-2 is illustrated. Such a system may be substantially similar to system
500-1. However, system 500-2 illustrates how various components of system 500-2 may be
geographically separated. It should be understood that each component of system 500-2 may be
located at a different physical location. In some embodiments, client 540-1 is at location 551
while client 540-2 is at location 552. Locations 551 and 552 may be close together, possibly
only several miles if both client 540-1 and client 540~2. are using the same application center.
Clients 540-1 and 540-2 may be a great distance apart if they are using different application

centers.

[0069] Application centers 530-1, 530-2, 530-3, and 530-4 are shown as different locations of
353, 554, 555, and 556, respectively. Application centers that use the same data persistence
cache server may be closer together than application centers that do not use the same data

persistence cache servers. Further, as those with skill in the art will recbgnize, while an

application server may not be physically closer to a data persistence cache server, due to the state
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of the network, cémmunication between two physically further apart servers may be quicker. In

such a case, the further servers may be in communication as opposed to the closer servers.

[6070] Data persistence cache server 520-1 is at another location 557. Location 557 may be
near or in between location 553 and 554. Data persistence cache server 520-2 is at the same
location 555 as application center 530-3. In some embodiments, data persistence cache server

520-2 is at some other location from application center 530-3. .F inally, data object origin server

- 510 may be p}esent at location 558. This location may be at the kernel application center 111, or

méy be separate.

[0071] FIG. 6 illustrates a simplified swim diagrém of an embodiment of a method 600 for
responding to a client request to retricve a data c:bjech Such a method may use a cloud data
persistence system, such as cloud data persistence system 500-1 of FIG. S-A' Altemnatively,
method 600 may rely on some other cloud data persistence systerh. The embodiment of FIG. 6
presupposes that the data object requested is not present on either the application center
contacted or the cache server contacted. As described in rélation to F IG_Q S, if one of those

servers has the data object stored, the method would differ.

[0072] At block 605, a request may be sent from a client to an application center. ‘The client
may be client 540-1 or 540-2 of FIG. 5, or may represent some other client. Similarly, the
application center of FIG. 6 may, represent any of application centers 530 of FIG. 5, or may
represent some other application center. The request sent by the client at block 605 of FIG. 6
may contain a URI, possibly a URL, indicating the data object the client is requesting to retrieve.
The request may be received either directly or via a network (such as the Internet), by the

application center at block 610.

[0073] At block 6135, the application center may determine if the data object requested by the
client is présent. This may involve the application center searching a storage device, such asa
hard drive or solid state drive for the data object. In some embodiments, the application center
may search an index of all the data objects it has stored. In this embodiment, the application
center does not have the data object stored locally. Therefore, at block 620, a request is sent
from the application center to a data persistence cache server. This request may contain the same
URI received in the request from the clieht at block 610. The cache server contacted may be a

data persistence cache server 520 of FIG. 5A or may represent some other data persistence cache
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" server. The request by the application center may be received by the data persistence cache

server either directly or via a network (such as the Internet) at block 625.

[0074] At block 630, the data persistence cache server may determine if the data object ‘
requested by the application center is present. This may involve the data persistence cache
server searching a storage device, such as a hard drive or solid state drive for the data object. In
some embodiments, the data persisience cache server may search an ihdex of all the data objects
it has stored. In this embodiment, the data persistence cache server does not have the data object
stored locally. Therefore, at block 635, a request is sent from the data persistence cache server to
an data object origin server. This request may contain the same URI received in the request from
the client at block 610 and the application center at block 625. The data object origin server
contacted may be the data object origin server 510 of FIG. 5A or may represent some other data
object origin server. The request by the data persistence cache server may be received by the

object origin server either directly or via a network (such as the Internet) at block 640.

[0075] At block 645, the data object origin server may locate the data object requested.
Assuming that the URI indicating the data object initially requested by the client is valid, the
object origin server should have the data object stored. If the data object is not present at the
data object origin server, the data object may be assumed to not exist or that the URI submitted
by the client is incorrect. To retrieve the data object, the data object origin server may search
one or more local (or remote) hard drives or solid state drives for the data object. In some
embodiments, the data object origin server uses an index to locate and retrieve the data object.
Once the data object has been located, at block 650 it may be transmitted to the data persistence

cache server.

[0076] At block 655, the data persiétence cache setver may receive the data object. The data
received from the data object origin server may also include the URI écnt in the request at block
635. At block 660, the data persistence cache server may determine whether the data object
should be stored locally. If the data persistence cache server stores the most recent data objects
requested, the data persistence cache server may always store the data object when it is received
from the data object origin server. If the data persistence cache server stores only the most
frequently requested data abjects, the data 6bjept may not be stored if other data objects are
requested more frequently. As those with skill in the art will understand, there are other factors

that may be used to determine whether the data object is stored locally at the data persistence

21

Petitioner Disney Ex-1004, 0150



.

2010202782 01 Jul 2010

10

15

20

25

30

cache server. As another example, the decision as to whether to store the data object may be

based partially on frequency of requests for the data object and partially on the data object being
recently requested. Whether the data object is stored or not, it may be transmitted to the
application center at block 665.

[0077] At block 670, the application center may receive the data object. This may be the same
application center that received the request at block 610. The data received from the data
persistence cache server may also include the URI sent in the request by the application center at
block 620. Atblock 675, the application center may determine whether the data object should be
stored locally. The factors used to consider whether to store the data object may be the same or
different from the factors used at the data persistence cache server. Again, if the application
center stores the most recent data objec.ts requested, the application center may al\;avy.s store data
objects received from the data persistence cache ser;/er. If the application center stores only the
most frequently requested data objects, the data object may not be storcd if other data objects are
requested by ciients more frequently. As those with skill in the art will understand, there are
other factors _that may be used to determine whether the data object is stored locally at the
application center. As another example, the decision as to whether to store the data object may
be based partially on the frequency of requests for the data object and partially on the data object

being recently requested. Whether the data object is stored by the application center or not, it

- may be transmitted to the client at block 680. Further, to be clear, while it is possible that the

same data objects may be stored at béth the application and the data persistence cache server, it
is likely that at least some different data objects would be stored at the app»licatioﬁ center than the
data persistence cache server. Also, the amount of storage availablc at the application cen'ter and
the data persistence cache scrver.may vary. For example, the data persistence cache server may
have 50% more storage space than an application center; therefore, it may store roughly SO%V .

more data objects.

[0078] At block 685, the client may receive the data object it requested at block 605. The

~ client may be unaware as to whether the data object was present at the application center, the

data persistence cache server, or the data origin cache server. To the client, it may appear as if

the client is only interacting with the application center.

[0079] While FIG. 6 illustrates an embodiment of a method of a client requesting a data object,

assuming the associated end user and/or client has the proper permissions, the end user and/or
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client may also request to modify a data object. FIG. 7 illustrates a swim diagram of a simplified
embadiment of a method 700 of a client modifying a data object. Method 700 may be conducted
using a cloud data persistence system, such as cloud data persistence system 700 of FIG. 7.
Alternatively, some other cloud data persistence system may be used. A modification may
involve changing data within a data object, adding data to a data object, or deleting the data
object, to name only a few examples. It should be understood that in some embodiments,
modifications to data objects are much less Frequeni than requests to retrieve a data object. At
block 705, the client may transmit the request to modify the data object to an application center.
Thé client may be the same client as detailed in FIG. 6 or client 540-1 or 540-2 of FIG. 5.
Alternatively, the client of FIG. 7 may represent some other client. Similarly, the application
center of FIG. 7 may represent the application center of F 1G. 6 or any of application centers 530

of FIG. 5. The application center of FIG. 7' may also represent some other application center.

[0080] At block 710, the application center may receive the modification request fro:ﬁ the

client. The request may include a URI (such as a URL) indicating the data object the client is
attempting to modify. The request may also include the changes, additional information, or an
indication to delete the data object. If the application center determines it has the data object
stored, at block 712, the application center may delete or block access to the data object so that
other clients do not receive an out-of-date version of the data object. Atblock 715, a A
modification rccjuést may be transmitted from the application center to the data obje;:t origin
server. This transmission m.ay be routed from the application to the data object origin server
(e.g-, not through the data peésistence cache server) or may be relayed ﬁy the data persistence

cache server.

[0081] At block 720, the kernel application center may receive the modification request. The
kernel application center may be the kernel application center 111 of FIG. 5A and FIG. 5B.
Kemel application center of FIG. Tmay also represent a data object origin server. After
receiving the modification request at block 720, the kernel application center may modify the
data object at one or more data object origin servers at block 725. Data object origin servers may
always have a stored version of the data object because they maintain a stored version of all valid
data objects. If the data object origin server does not have a version of the data object requested
to modify, it may be assumed that the data object does not exist or the URI sent by the client at
block 705 was incorrect. The modification at block 725 may- involve the data object being
changed, having data added to it, or the data object being de]éted. At block 730, the modified
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data object may be stored at one or more data object origin servers. Obviously, if the data object

is being deleted, this step may not occur.

[0082] At block 735, a notification may be sent by the kernel application center that indicates
that the data object has been modified. Of note, this modification may not contain the modified
data object, but rather may contain only information that indicates that previous versions of the
data object are no longer valid. This notification may be transmitted to one or more data »
persistence cache servers at block 735. While the swim diagram illustrates the notification being
sent to only one data persistence cache server, this ijs_for simplicity only. The notification '
transmitted by the data object origin server may be sent to all data persistence cache servers (or
those data persistence cache servers that have the previous version of the data object stored) in
communication with the data object origin server. The notification may only be sent to those
data persistence cache servers that have an out-of-date version of the data object if the kernel
application center is aware of which data persistenf:e cache servers have the data object stored.
This may be possible if the data persistence cache server informs the kernel application center of
its stored data objects. Alternatively, all data persistence caches may receive the notification
whether they have the previous version of the data object stored or not. If a data persistence
cache server does not have the previous version of the data object stored, the data persistence

cache server may ignore the notification.

[0083] At block 740, the notification may be received by the data persistence cache server.’
The data persistence cache server may be the data persistence cache server of FIG. 6 and/or one
of the data persistence cache servers 520 of FIG. 5. The data persistence cache server of FIG. 7
may represent some other data persistence cache server. At block 745, the previous version of
the data object may be cleared (e.g., deleted or otherwise removed) from the data persistence
cache server. At block 750, a notification that the previous version of the data object is out-of-

date may be transmitted to one or more application centers at block 750

[0084] While the swim diagram illustrates the notification being sent to only one application
center, this is for simplicity only. The notification transmitted by the data persistence cache
server may be sent to all application centers (or those. application centers that have the previous .
version of the data object stored) in communication with the data persistence cache server. The
notification may only be sent to those application centers that have the previous version of the .

data object if the data persistence cache server is aware of which application centers have the
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previéus version of the data object stored. This may be possible if the application center informs
the data persistence cache server (or the kernel application center And/cr data object origin
server) of its stored data objects. Alternatively, all application centers may receive the
notification whether they have the previous version of the data object stored or not. 1fan
application center does not have the previous version of the data object stored, the application
center may ignore a received. notification. The notification sent by the data persistence cache
server at block 740 may represent the same or a similar notification as sent by the kernel
application center at Block 735. For exarhple, the notification may include a URI (possibly a
URL) indicating the data object that has been modified. At block 760, the previous version of ‘

the data object may be cleared (e.g., deleted or otherwise demai’kcd) from the application center.

[0085] While the previous description and figures relate to how a client may retrieve and
modify a data object, the storage of data objects and other data and/or files may be more
sophisticated than one server {e.g., an application center, a data persistence cache server, or a
data object origin server) having one or more storage devices. For example, each application
center of FIG. 5A may represent a cluster of servers, each connected to one or more storage
devices, such as hard drives or solid state drives.- FIG. 8 illustrates a simplified block diagram of
an embodiment of an asset fnanagement and storage system 800 showing how various storage
devices may be used to store data and accessed. While such a system may be used to store data
objects, such as those data objects described previously, such a system may be used to store other
forms of electronic data, such as media assets. A media asset may be a media file, such as a

movie file, audio file, or image file.

[0086] In system 800, multiple different storage devices 810 may be present. These stdrage
systems may be servers having storage devices such as hard drives and/or solid state drives.

Storage devices 810-1 and 810-2 may be located in the same location or may be physically in

_different locations. Each of storage devices 810 may be linked to one or more storage servers

820. These storage servers 820 may not be physical servers, but rather logical absf\ractions of
servers. Alternatively, they may be physically separaté servers. Various storage drives on
storage servers 820 may be mapped to different storage devices. For exdample, storage server
820-1 is linked to one storage drive. The storage drive is present on storage device 810-1.
Storage server 820-1 and storage device 810-1 ‘may be directly connected, or may'be connected
via a network, such as the Internet or a private corporate intranet. In system 860, storage server

820-2 has two storage drives. A first storage drive of storage server 820-2 maps to storage
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device 810-1. Therefore, in the embodiment of the system 800, storage device 810-1 is mapped
to two different storage servers. If, for example, storage device 810-1 has storage totaling 1 TB,
this gross storage space may be divided among the two drives mapped to it. For example, the
storage drive of storage server 820-1 mapped to storage dev‘riée 810-1 may be 300 GB. And, the
storage drive of storage device 820-2 mapped to storage device 810-1 may be 700 GB. Storage
server 820-2 may also have a»hother storage drive. The storage drive is mapped to storage device
810-2. In this embodiment, storage device 810-2 is only mapped to storage server 820-2.
Therefore, if storage device 810-2 has total storage of 2 TB, this entire space may be mapped to

_ the linked storage drive of storage server 820-2. Or, as another example, only 800 GB of storage

device 810-2 may be mapped to storage server 820-2, with the remaining space being free space.

[0087]) Also, different storage devices may require communication, such as requests for media
assets, to use varying protocols. For example, storage device 810-1 may be configured to accept
file requests via FTP. However, storage device 810-2 may use MICROSOFT WINDOWS?s file
copy. It sbould also be understood that other protoqols may also be used. Therefore, dependiﬁg
on what protocol a storage device accepts, the storage server links to that storage device may be
configured to communicate in the proper protocol. This may be eépecially useful if the entity
operating the storage servers 820 does not control one or more of storage devices 810. For
example, storage device 810-2 may be maintained by some other entity, such as a client of the

entity operating system 800.

[0088] Other logical abstractions that may be present are storage systems 830. Each storage
syétem, such as storage system 830-1, may contain one or more than one storage servers 820. In
system 800, storage system 830-1 includes two storage servers: 820-1 and 820-2. Therefore, a
request for a particufar piece of data, such as a media asset, received at storage system 830-1,
may not indicate the storage server or the storage device where the media asset is lacated. '
However, upon receiving the request (possibly in the form of a URL) at storage system 830-1 for
the media asset, it may be able to determine the appropriate storage server to contact. In turn,
this storage server may be able to determine the appropriate storage drive (linked to a storage
device) that contains the media asset. The logical ébstractions'of the storage system 830 and
storage servers 820 may reside on the same physical servers as storage devices 810. In some
embodiments, storage server 820 and storage system 830 are present on different servers than
storage device 810. Also, storage systems 830 may be physically separate servers from storage

servers 820.
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(0089] Yet another logical abstraction may be present as storage cloud 840. Storage cloud 840
may include one or more storage systems. Storage cloud 840 may be .vicwed as the entire
s'torage system. In system 800, storage cloud 840 includes storage systems: 830-1 and 830-2.
Therefore, storage cloud 840 may contain all storage systems 830 in system 300. In turn, storage
systems 830 may contain all storage servers 820 in system 800. 'Further, storage server 820 may

be linked to all storage devices 810 in system 800.

[0090] FIG. 9 illustrates another simplified block diagram of an embodiment of a system~9Q0
showing how various storage devices may be accessed. System 900 of FIG. 9 may represent the
same system as system 800 of FIG. 8, or may represent a different system. In the embodiment
illustrated, system 900 contains four storage devices: 910-1, 910-2, 910-3; and 910-4. These
storage devices may represent any of storage devices 810 of FIG. 8. Also, these storage devices
may represent different storage devices. As will be understood to those with skill in the art,
fewer or more storage devices may also be possible. In the illustrated Aer‘nbodiment, storage
device 910-1 and storage device 910-2 are illustrated as being operated by first entity 915. First
entity 915 may be the entity that operates other portions of system 900, or is a client of the entity
that operates other portions of system 900. These storage devices, 910-1 and 910-2, may be co-
located with one or more storage servers 920, or may be geographically separated. Further, -
storage device 910-1 and storage device 910-2 may be present at the same ‘location, or may be
geographically separated. Storage device 910-3 may be operated by a second entity 916. In
some embodiments, the second entity 916 may be a cfient of the first entity. In system 900,
storage device 910-3 may communicate with other systems 917 of the second entity 916.
Therefore, while storage servers 920 may b.e able to access storage device 910-3, client system
917 may also access and/or modify data stored on storage device 910-3. Storage device 910-4 is
illustrated as pa& of a third entity 918. This entity may be an entity that sells or leases storage on

their system. While FIG. 9 illustrates four storage devices operated by various entities, those *

" skilled in the art will recognize that this arrangement is merely for exemplary purposes. Many

other arrangements of storage devices, operated by one or more entities may be possible.

[0091] Whether operated by three different entities, as illustrated, or by one entity, storage
devices 910 may communicate with multiple storage servers 920. System 900 includes four
storage servers: 920-1, 920-2, 920-3, and 920-4. The storage servers 920, which may be logical
abstractions, may communicate with the various storage devices 910 via a direct connection

(such as 920-1 to storage device 910-1) or via a network (such as 920-2 to storage device 910-3).
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The network may be a network such as the Internct or a private corporate intranet. One storage
server may be mapped to one storage device, for example, in FIG. 9, storage server 920-1 only
has one storage drive mapped to storage device 910-1, A storage device may' also be mapped to
multiple storage servers, for exarple, in FIG. 9,} storage servers 920-2 and storage server 920-4

are both mapped to storage device 910-3. Also, one storage server may be mapped to multiple

" storage devices. For example, storage server 920-4 is mapped to storage device 910-3 and

storage device and 910-4.

{0092] Also, storage servers 920 may communicate with storage devices 910 via a variety of
different protocols. For example, the format of requesté to some storage devices may be FTP,

while others may be MICROSOFT WINDOWS file copy. Other protocols may also be possible. .
Therefore, any request for data or a media asset that is received by storage servers 920 does not
need to indicate the appropriate protocol to retrieve the file or media asset from the appropriate

storage device.

[0093] AsinFIG. 8, one or more than one storage servers may be mapped to a storage system
930. Stbrage systems 930 may repreéent the same storage systems as storage systems 830 of
FIG. 8. Alternatively, storage systemns 930 may represent some other storage systems. In system
900 of FIG. 9, storage servers 920-1 and storage server 920-2 are mapped to storage system 930-
1. Storage system 930-1 may communicate directly with tfxc storage server (such as the
connection between storage system 930-1 and storage server 920-1) or may use a network (sucﬁ
as the connection bctivcen storage system 930-1 and storage server 920-2). In system 900,‘
storage system 930-2 may communicate with two storage servers: 920-3 and 920-4. While in
system 900 sforége systems 930 are shown as comniunicating with t\;\zo storage servers each,
those with skill in the art will recognize that a storage system may also communicate with one or

more than two storage servers.

[0094] Storage systems 930 may make up storage cloud 940. Storage cloud 940 may represént
the same storage cloud as storage cloud 840 of FIG. 8. Alternatively, storage cloud 940 may
represent some other storage cloud. Therefore, stdrage cloud 940 may be viewed as including

storage systems 930, storage servers 920, and storage devices 910.

, N ,
[0095] Other systems may interact with various components of storage cloud 940. For

example, a content data network 960 may communicate with storage system 930-1. If the client

' requests the media asset from content data network 960 (CDN) that the CDN does not have
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stored (a cache miss), the content data network 960 may request the media asset from storage
system 930-1. Storage system 930-1 may then contact the appropriate Storage server 920, which
may, in turn, retrieve the media asset via the correct protocol from the appropriate storage
device. From the viewpoint of CDN 960, it may appear that the media assét is stored at storage
system 930-1. While CDN 960 is shown only interdcting with storage system 930-1, it should be
understood that this is for simplicity only. Multiple CDN's may communicate with storage

SYStem 930-1. Further, CDN's may also communicate with storage system 930-2.

[0096] While CDN 960 may communicate with storage system 930-1, file replication scrvice

950 may communicate directly with storage servers 920. File replication service 950 may be

responsible for distributing various media assets to storage server 920 that need to be stored for

possible future retrieval. While file replication service 950 is shown as connected to only storage

server 920-1, it should be understood that file replication service 950 may be in communication
with multiple storage servers 920. Besides file replication service 950, other services may

interact directly with storége server 920.

(0097] FIG. 10 illustrates a simplified embodiment of a method for retrieving data (such as a
media asset) from a storage cloud system. Such a method may be used in conjunction with a
storage cloud system such as system 800 of FIG. 8, or system 900 of FIG. 9. The method 1000 .
may also be used in conjunction with some other storage cloud system. ‘At block 1010, a request
may be received for a piece of data, such as a media asset. Such a request may be received from

an entity such as a content data network or some other entity accessing the storage cloud.

[0098] At block 101 S, if the storage cloud contains more than one storage system, the
appmpxiate'storagé system that contains the data requested may be identified. At block 1020, a
request for the data may be sent to the appropriate storage system. At block 1025, the request
may be received at the appropriate storage system. At block 1030, the storage system may
determine the appropriate storage server that stores the data requested. Such a determination
may involve an index being searched by the storage system to determine which storage server to
contact. If the storage system only has one link to a storage sefver, such a determination may not
be necessary. At block 1035, the request for the data may be sent to the appropriate storage
server. This request may be received by the storage server at block 1040. Atblock 1045, a
storage server may determine the appropriate storage device that stores the requested data. This

step may not be necessary if only one storage device is linked to the storage server. At block
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1050, the storage server may send a request for the data to the appropriate storage device. This
request may be formatted using the appropriate protocol for the storage device receiving the

request.

[0099] At block 1055, the request may be received at the appropriate storage device in the
appropriate protocol. The storage device may then retrieve the appropriate data. At block 1060,
the requested data may be transmitted from the storage device and received a£ the storage server
at block 1065. The storage server may then trénsmit the requested data at block 1070, the
requested data is then received by the storage system at block 10735. At block 1080, the
requested data may be transmitted from the storage system to the requesting party, in this case
the CDN.

[0100] It should be noted that the methods, systems, and devices discussed above are intended

merely to be examples. It must be stressed that various embodiments may omit, substitute, or
add various procedures or components as appropriate. For instance, it should be appreciated
that, in alternative embodiments, the methods may be performed in an order different from that
described, and that various steps may be added, omitted, or combined. Also, features described
with respect to certain embodiments may be combined in various other embodiments. Different
aspects and elements of the embodimeﬁts may be combined in a similar manner. Also, it should
be emphasized that technology evolves an(;l, thus, many of the elements are examples and should

not be interpreted to limit the scope of the invention.

[0101] Specific details are given in the description to provide a thorouéh understanding of the
embodiments. However, it will be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific détails.r For example, well-known circuits,
processes, algorithms, structures, and techniques have been shown without unnecessary detail in
order to avoid obscuring the emi)édiments. This description provides example embodiments
only, and is not intended to limit the scope, applicability, or configuration of the invention.
Rather, the preceding description of the embodiments will provide those skilled in the art with an
enabling description for implementing embodimeats of the invention. Various changes may be
made in the function and arrangement of elements without departing from the spirit and scope of

the invention.

[0102] Also, it is noted that the embodiments may be dcscribéd as a process which is depicted

as a flow diagram or block diagram. Although each may describe the oﬁerations as a sequential
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process, many of the operations can be performed in parallel or concurrently. In addition, the

order of the operations may be rearranged. A process may have additional steps not included in

~ the figure. Furthermore, embodiments of the methods may be implemented by hardware,

software, firmware, middleware, microcode, hardware description languages, or any combination
thereof. When implemented in software, firmware, middleware, or microépde, the program code
or code segments to perform the necessary tasks may be stored in a computer-readable medium

such as a storage medium. Processors may perform the necessary tasks.

[0103] Having described several embodiments, it will be recognized by those of skill in the art

* that various modifications, alternative constructions, and equivalents may be used without

departing from the épirit of the invention. For example, the above elements may merely bea
component‘of a larger system, wherein other rules may take precedence over or otherwise
modity the application of the invention. Also, 2 number of steps may be undertaken before,
during, or after the above clements are considered. Accordingly, the above description should

not be taken as limiting the scope of the invention.

[0104] Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not

the exclusion of any other integer or step or group of integers or steps.

[0105] The reference to any bprior art in this specification is not, and should not be taken as, an
acknowledgement or any form of suggestion that the prior art forms part of the common general

knowledge in Australia.
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WHAT IS CLAIMED IS:

L. A cloud data persistence system for distribution of data, the cloud data
persistence system comprising:

a first server which stores a first plurality of data objects and is communicatively
coupled with a plurality of cache servers, wherein: '

the ﬁrst server is located at a first location;

each of the first plurality of data objects comprise a lmk to one of a
plurality of media assets; and

the plurality of media assets are stored at a second location sepafate from
the first location; ‘ ' '

” a second server that stores a scéond plurality of data objects and is configured to
request a data object from the first server if the data object is not present in the second plurality
of data objects, wherein: -

the second server is one of the plurality of cache servers; and
the second server 15 communicatively coupled with a first plurality of
apphcatxon SErvers;

a third server that stores a third plurality of data objects and is conﬁgurcd to
request the data object from the first server if the data object is not present in the third plurahty
of data objects wherein: '

the third server is one of the plurality of cache servers; and
the third server is communicatively coupled with a second plurga'lity of
application servers; and

a fourth server that stores a fourth plurality of data objects and is conﬁgufed to
request the data object from the second server if the data object is not present in the fourth
plurality of data objects, wherein: ’ .

the fourth server is one of the first plurality of application server; and
the fourth server is configured to receive a request from a first client for.
the data object; ' )

a fifth server that stores a fifth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the fifth plurality
of data objects, wherein:

the fifth server is one of the first plurality of application servers; and
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the fifth server is configured to receive a request from a second client for
the data object; 7 - .

a sixth server that stores a sixth plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the sixth plurality
of data objects, wherein: | -

the sixth server is one of the second plurality of application servers; and
A the sixth server is configured to receive a request from a third client for the
data object; and

a se‘ven»th server that stores a seventh plurality of data objects and is configured to
request the data object from the third server it the data object is not present in the seventh
plurality of data objects, wherein: _

the seventh server is one of the second plurality of application servers; and
the seventh server is configured to receive a request from a fourth client

for the data object.

2. The cloud data persistence system of claim 1, wherein the second location

comprises a content delivery network.

3. The cloud data persistence system of claim 1, wherein:

data objects in the second plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the second server;

data objects in the third plurality of data objects are at least partially determined
based on when requests for those data oﬁjects were last received at the third servér;

data objects in the fourth piurality of data objects are at least partially determined
based on when requests for those data objects were last received at the fourth server;

data objects in the fifth plurality of data objects are at least partially determined
based on when requests for those data objects were Jast received at the fifth server;

data objects in the sixth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the sixth server; and

data objects in the seventh plurality of data objects are at Vleast partially
determined based on when requests for those data objects were last received at the seventh

SErver.
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4, . The cloud data persistence system of claim 1, wherein the first plurality of
data objects comprises all data objects in the second plurality of data objects, the third plurality
of data objAccts, the fourth plurality of data objects, the fifth plurality of data objects, the sixth
plurality of data objects, and the seventh plurality of data objects.

5. A clouci data persistence system for distribution of data, the cloud data
persistence system comprising: )
a first server which stores a first plurality of data objects and is communicatively
coupled with a second server and a third server, wherein:
. the first server is located at a first location;
each of the first pluraﬁty of data objects comprises a link to a media asset
of a plurality of media assets; ‘ |
the plurality of media assets is located at a second location; and
the second location is distinct from the first location;
the second server stores a second plurality of data objects and is configured to
request a data object from the first server if the data dbject‘is not present in the second plurality
of data objects, wherein the second server is communicatively coupled with a fourth sérver and
fifth server; and
the fourth server stores a third plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the third
plurality of data objects, wherein the fourth server is configured to receive a request from a first

client for the data object.

6. The cloud data persistence system of claim § wherein the first plurality of
data objects comprises all data objects present in the second plurality of data objects and the third
plurality of data objects.

7. The ctoud data persistence system of claim 5, wherein the third server
stores a fourth plurality of data objects and is configured to request the data object from the first
server if the data object is not present in the fourth plurality of data objects, wherein:

the third server and the second server are data persistence cache servers;

and
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the third server is communicatively coupled with a sixth and seventh

SErver.

8. The cloud data persistence system of claim S, wherein the fifth server
stores a fifth plurality of data objects and is configured to request the data object from the second
server if the data object is not present in the fifth plurality of data objects, wherein: |

_ the fifth server and the fourth servers are application servers; and
the fifth server is configured to receive requests from a second client for
the data object; and . ‘

the fifth server is geographically separated from the fourth server.

9. The cloud data persistence system of claim 5 wherein the request from the

first client for the data object comprises a universal resource indicator. -

10.  The cloud data persistence system of claim 5 wherein each of the first
plurality of data objects comprise a universal resource locator and a title linked to a media asset

of the plurality of media assets.

1L The cloud data persistence system of claim 5, wherein data objects in the
second plurality of data objects and the third plurality of data objects are at least partially

determined based on a frequency of requests for those data objects received from clients.

12. The cloud data persistence system of claim 5, wherein data objects in the
second pl;n'ality of data objects and the third plurality of data objects are at least partially

determined based on when requests for those data objects were last received from clients.

13. The cloud data persistence system of claim 5, wherein the first plurality of
data objects comprises all data objects in the second plurality of data objects, the third plurality
of data objects, the fourth plurality of data objects, and the fifth plurality of data objects.

14. A method for retrieving data objects using a cloud data persistence system
configured for distribution of data, the method comprising: ‘
receiving, by an application center, a first request from a client for a data object,

wherein:
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the application center is one of a plurality of application centers that
communicate with a plurality of clients; '
A the application center is focated at a first location;
the data object comprises a link to a media asset; and
the media asset is stored at a second location separale from the first
location; V
determining, by the application center, the data object is not stored among a first
plurality of data objects stored at the application center; - ' ’
| transmitting,‘ by the application center, a second request for the data object to a
first cache server, wherein:
v ‘ the first cache server is communicatively coupled with the plurality of
application centers; and -
the first cache server is one of a plurality of cache servers;
receiving, by the cache server, the second request for the.data object;
determining, by the cache server, the data object is not stored among a second
plurality of data objects stored at the cache server; A
transmitting, by the cache server, a third request for the data object to an onigin
server, wherein the origin server is communicatively coupled with the plurality of cache servers;
receiving, by the origiﬁ server, the third request for the data object;
locating, by the origin server, the data object among a third plurality of data
objects; ‘
fransmitting, by the origin server, the data object linked to the third request to the
cache server; . _
receiving, by the cacﬁe sérver, the data object linked to the third request;
transmitting, by the cache server, the data object linked to the second request;
receiving, by the application center, the data object linked to the second reque.st;
and
transmitting, 'by the application center, the data object linked to the first request to

the client.

15. The method of claim 14 further comprising, after receiving the first data

object from the origin server, storing, by the cache server, the first data object.
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16. The method of claim 14 furthervcomprising, after receiving the first data

object from the cache server, storing, by the application center, the first data object.

17. The method of claim 14 wherein the cache server is located at a third

location.

18.  The method of claim 14 wherein the first request for the data object

comprises a universal resource indicator.

19. The method of claim 14, wherein data objects in the first plurﬁlity of data
objects and the second plurality of data objects are at least partially determined based on when

requests for those data objects were last received from clients. -

20.  The method of claim 14, wherein the third plurality of data objects

comprises all data objects in the first and the second pluralities of data objects. -

2L A cloud data persistence system for distribution of data substantially as

herein described.

22 A method for retrieving data objects using a cloud data persistence system

configured for distribution of data substantially as herein described.

37
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ABSTRACT OF THE DISCLOSURE

Various cloud data persistence systems and methods are described. -In some
embodiments, a client may request a data object from a server. This data object may contain a,
link to a media asset and other information linked to the video file, such as a title and duration.
This media asset may be stored in a different location. If this first server does not have the data
object stored locally, it may contact a second server to determine if it has the data object stored.
If the second server does not have the data object stored, it may contact a data object origin

server, which may have all existing data objects stored. This data object origin server may then

. send the data object to the second server, which may in turn transmit the data object to the first

server. The first server may then transmit the data object to the client.
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Application/Control Number: 13/017,866 Page 2
Art Unit: 2451

Detailed Action
Claims 1-20 are pending in this application.
Drawings
The Drawings filed on 1/31/11 are acceptable.
Information Disclosure Statement
The information disclosure statement (IDS) submitted on 8/15/11 has been
considered.
Priority
Acknowledgment is made of applicant's claim for foreign priority under 35
U.S.C. 119(a)-(d).
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over US
Publication 2005/0044242 issued to Stevens et al.(Stevens) in view of US Publication
2012/0005276 issued to Guo et al.(Guo).

As per claims 1, 5, 14 Steven teaches a cloud data persistence system for
distribution of data, the cloud data persistence system comprising: a first server which

stores a first plurality of data objects and is communicatively coupled with a cache

Petitioner Disney Ex-1004, 0186
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server(Fig.1, para.0028-0031; web server), wherein: the first server is located at a first
location; each of the first plurality of data objects comprise a link to one of a plurality of
media assets(Fig.1; web server); and the plurality of media assets are stored at a
second location separate from the first location(Fig.1; para.0028-0031, upstream proxy
stores objects separate from web server); a second server that stores a second
plurality of data objects and is configured to request a data object from the first server if
the data object is not present in the second plurality of data objects, wherein: the
second server is one of the plurality of cache servers; and the second server is
communicatively coupled with a first servers(Fig.1; para.0028-0031, upstream proxy
request objects from the web server); and a fourth server that stores a fourth plurality of
data objects and is configured to request the data object from the second server if the
data object is not present in the fourth plurality of data objects, wherein: the fourth
server and the fourth server is configured to receive a request from a first client for the
data objectFig.1, para.0028-0031.

Steven however does not teach application servers or a plurality of proxy cache
servers or a third server that stores a third plurality of data objects and is configured to
request the data object from the first server if the data object is not present in the third
plurality of data objects, wherein: the third server is one of the plurality of cache servers;
and the third server is communicatively coupled with a second plurality of application
servers; a fifth server that stores a fifth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the

fifth plurality of data objects, wherein: the fifth server is one of the first plurality of

Petitioner Disney Ex-1004, 0187
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application servers; and the fifth server is configured to receive a request from a second
client for the data object; a sixth server that stores a sixth plurality of data objects and is
configured to request the data object from the third server if the data object is not
present in the sixth plurality of data objects, wherein: the sixth server is one of the
second plurality of application servers; and the sixth server is configured to receive a
request from a third client for the data object; and a seventh server that stores a
seventh plurality of data objects and is configured to request the data object from the
third server if the data object is not present in the seventh plurality of data objects,
wherein: the seventh server is one of the second plurality of application servers; and the
seventh server is configured to receive a request from a fourth client for the data object.

Guo explicitly teaches the use of application proxy deemed to be application
server(Fig.1).

Therefore it would have been obvious to one ordinary skill in the art at the time of
the invention to modify the teachings of Steven to include the use of application server
as taught by Guo in order to quickly update applications through the use of the
application proxy, which reduces network traffic(Guo, para.0001).

One ordinary skill in the art would have been motivated to combine the teachings
of Steven and Guo to quickly update applications through the use of the application
proxy, which reduces network traffic(Guo, para.0001).

Steven in view of Guo does not explicitly teach a plurality of proxy cache servers
or athird server that stores a third plurality of data objects and is configured to request

the data object from the first server if the data object is not present in the third plurality

Petitioner Disney Ex-1004, 0188
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of data objects, wherein: the third server is one of the plurality of cache servers; and the
third server is communicatively coupled with a second plurality of application servers; a
fifth server that stores a fifth plurality of data objects and is configured to request the
data object from the second server if the data object is not present in the fifth plurality of
data objects, wherein: the fifth server is one of the first plurality of application servers;
and the fifth server is configured to receive a request from a second client for the data
object; a sixth server that stores a sixth plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the sixth
plurality of data objects, wherein: the sixth server is one of the second plurality of
application servers; and the sixth server is configured to receive a request from a third
client for the data object; and a seventh server that stores a seventh plurality of data
objects and is configured to request the data object from the third server if the data
object is not present in the seventh plurality of data objects, wherein: the seventh server
is one of the second plurality of application servers; and the seventh server is
configured to receive a request from a fourth client for the data object.

However, this is merely duplication of parts, In re Harza, 274 F.2d 669, 124
USPQ 378 (CCPA 1960). Therefore adding multiple cache and application servers to
perform the method as taught by Steven and Guo would have been obvious to one
ordinary skill in the art.

As per claims 2, the cloud data persistence system of claim 1, wherein the
second location comprises a content delivery network(Steven, Fig.1; para.0028-0031,

Guo, para.0001). Motivation to combine set forth in claim 1.
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As per claims 3, the cloud data persistence system of claim 1, wherein: data
objects in the second plurality of data objects are at least partially determined based on
when requests for those data objects were last received at the second server; data
objects in the third plurality of data objects are at least partially determined based on
when requests for those data objects were last received at the third server; data objects
in the fourth plurality of data objects are at least partially determined based on when
requests for those data objects were last received at the fourth server; data objects in
the fifth plurality of data objects are at least partially determined based on when
requests for those data objects were last received at the fifth server; data objects in the
sixth plurality of data objects are at least partially determined based on when requests
for those data objects were last received at the sixth server; and data objects in the
seventh plurality of data objects are at least partially determined based on when
requests for those data objects were last received at the seventh server(Steven, Fig.1;
para.0028-0031, Guo, para.0001). Motivation to combine set forth in claim 1.

As per claims 4, the cloud data persistence system of claim 1, wherein the first
plurality of data objects comprises all data objects in the second plurality of data
objects, the third plurality of data objects, the fourth plurality of data objects, the fifth
plurality of data objects, the sixth plurality of data objects, and the seventh plurality of
data objects(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine set
forth in claim 1.

As per claims 6, the cloud data persistence system of claim 5 wherein the first

plurality of data objects comprises all data objects present in the second plurality of data
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objects and the third plurality of data objects(Steven, Fig.1; para.0028-0031, Guo,
para.0001). Motivation to combine set forth in claim 1.

As per claims 7, the cloud data persistence system of claim 5, wherein the third
server stores a fourth plurality of data objects and is configured to request the data
object from the first server if the data object is not present in the fourth plurality of data
objects, wherein: the third server and the second server are data persistence cache
servers; and the third server is communicatively coupled with a sixth and seventh
server(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine set forth
in claim 1.

As per claims 8, the cloud data persistence system of claim 5, wherein the fifth
server stores a fifth plurality of data objects and is configured to request the data object
from the second server if the data object is not present in the fifth plurality of data
objects, wherein: the fifth server and the fourth servers are application servers; and the
fifth server is configured to receive requests from a second client for the data object;
and the fifth server is geographically separated from the fourth server(Steven, Fig.1;
para.0028-0031, Guo, para.0001). Official Notice is taken; The art of having of
geographically separated servers is well known in the art( see US Patent 7,373,394
issued to Li, col.1, lines 44-55 for support). Therefore it's obvious to one ordinary skill in
the art to modify the teachings to have servers geographically separate in order to
provide servers in different locations for user’s closest to the location to obtain
information. By providing geographic based server, provides quicker responses to

request.

Petitioner Disney Ex-1004, 0191



Application/Control Number: 13/017,866 Page 8
Art Unit: 2451

As per claims 9, the cloud data persistence system of claim 5 wherein the
request from the first client for the data object comprises a universal resource
indicator(Steven, Fig.1; para.0005).

As per claims 10, the cloud data persistence system of claim 5 wherein each of
the first plurality of data objects comprise a universal resource locator and a title linked
to a media asset of the plurality of media assets(Steven, Fig.1; para.0005).

As per claims 11, the cloud data persistence system of claim 5, wherein data
objects in the second plurality of data objects and the third plurality of data objects are
at least partially determined based on a frequency of requests for those data objects
received from clients(Steven, Fig.1; para.0028-0031, Guo, para.0001). Official Notice is
taken; caching frequency requested objects is well known in the art. Therefore it's
obvious to one ordinary skill in the art to modify the teaching to include caching objects
that are frequently requested in order serve objects quickly as the cache server doesn't
need to get the object from the origin/web server.

As per claims 12, the cloud data persistence system of claim 5, wherein data
objects in the second plurality of data objects and the third plurality of data objects are
at least partially determined based on when requests for those data objects were last
received from clients(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to
combine set forth in claim 1.

As per claims 13, the cloud data persistence system of claim 5, wherein the first
plurality of data objects comprises all data objects in the second plurality of data

objects, the third plurality of data objects, the fourth plurality of data objects, and the fifth
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plurality of data objects(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to
combine set forth in claim 1.

As per claims 15, the method of claim 14 further comprising, after receiving the
first data object from the origin server, storing, by the cache server, the first data
object(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine set forth
in claim 1.

As per claims 16, the method of claim 14 further comprising, after receiving the
first data object from the cache server, storing, by the application center, the first data
object(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine set forth
in claim 1.

As per claims 17, the method of claim 14 wherein the cache server is located at a
third location(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine
set forth in claim 1.

As per claims 18, the method of claim 14 wherein the first request for the data
object comprises a universal resource indicator(Steven, Fig.1; para.0005).

As per claims 19, the method of claim 14, wherein data objects in the first
plurality of data objects and the second plurality of data objects are at least partially
determined based on when requests for those data objects were last received from
clients(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine set forth
in claim 1.

As per claims 20, the method of claim 14, wherein the third plurality of data

objects comprises all data objects in the first and the second pluralities of data
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objects(Steven, Fig.1; para.0028-0031, Guo, para.0001). Motivation to combine set
forth in claim 1.
Conclusion

Examiner's Note: Examiner has cited particular columns and line numbers in the
references as applied to the claims above for the convenience of the applicant.
Although the specified citations are representative of the teachings of the art and are
applied to the specific limitations within the individual claim, other passages and figures
may apply as well. It is respectfully requested from the applicant in preparing
responses, to fully consider the references in its entirety as potentially teaching of all or
part of the claimed invention.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. See PTO-892.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BACKHEAN TIV whose telephone number is (571)272-
5654. The examiner can normally be reached on M-T 7-5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, John Follansbee can be reached on (571) 272-3964. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Backhean Tiv/

Primary Examiner, Art Unit 2451
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Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[] Attachment

/Backhean Tiv/
Primary Examiner, Art Unit 2451

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20120222
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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T hereby certify that this correspondence is being filed via PATENT

EFS-Web with the United States Patent and Trademark Office .
on May 18, 2012 ' Attorney Docket No.: 92853-798163

(028406-000700US)

KILPATRICK TOWNSEND & STOCKTON LLP

By: /Stephanie Kiepp/
Stephanie Klepp

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No. 7494
Albert John McGowan et al
Application No.: 13/017,866 Examiner: Backhean Tiv
Filed: January 31, 2011 Technology Center/Art Unit: 2451
For: CLOUD DATA PERSISTENCE AMENDMENT
ENGINE
Customer No. 20350

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner;

In response to the Office Action mailed February 8, 2012, please enter the following

amendments and remarks:
A listing of Claims begins on page 2 of this paper.

Remarks begin on page 9 of this paper.
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

Amendments to the Claims:
This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

1. (Original) A cloud data persistence system for distribution of data, the
cloud data persistence system comprising:

a first server which stores a first plurality of data objects and is communicatively
coupled with a plurality of cache servers, wherein:

the first server is located at a first location;

each of the first plurality of data objects comprise a link to one of a
plurality of media assets; and

the plurality of media assets are stored at a second location separate from
the first location;

a second server that stores a second plurality of data objects and is configured to
request a data object from the first server if the data object is not present in the second plurality
of data objects, wherein:

the second server is one of the plurality of cache servers; and
the second server is communicatively coupled with a first plurality of
application servers;

a third server that stores a third plurality of data objects and is configured to
request the data object from the first server if the data object is not present in the third plurality
of data objects, wherein:

the third server is one of the plurality of cache servers; and
the third server is communicatively coupled with a second plurality of
application servers; and

a fourth server that stores a fourth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the fourth
plurality of data objects, wherein:

the fourth server is one of the first plurality of application server; and

Page 2 of 11

Petitioner Disney Ex-1004, 0208



Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

the fourth server is configured to receive a request from a first client for
the data object;

a fifth server that stores a fifth plurality of data objects and is configured to
request the data object from the second server if the data object is not present in the fifth plurality
of data objects, wherein:

the fifth server is one of the first plurality of application servers; and
the fifth server is configured to receive a request from a second client for
the data object;

a sixth server that stores a sixth plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the sixth plurality
of data objects, wherein:

the sixth server is one of the second plurality of application servers; and
the sixth server is configured to receive a request from a third client for the
data object; and

a seventh server that stores a seventh plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the seventh
plurality of data objects, wherein:

the seventh server is one of the second plurality of application servers; and
the seventh server is configured to receive a request from a fourth client

for the data object.

2. (Original) The cloud data persistence system of claim I, wherein the

second location comprises a content delivery network.

3. (Original) The cloud data persistence system of claim 1, wherein:

data objects in the second plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the second server;

data objects in the third plurality of data objects are at least partially determined

based on when requests for those data objects were last received at the third server;
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18,2012
Reply to Office Action of February 8, 2012

data objects in the fourth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the fourth server;

data objects in the fifth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the fifth server;

data objects in the sixth plurality of data objects are at least partially determined
based on when requests for those data objects were last received at the sixth server; and

data objects in the seventh plurality of data objects are at least partially
determined based on when requests for those data objects were last received at the seventh

S€rver.

4. (Original) The cloud data persistence system of claim 1, wherein the first
plurality of data objects comprises all data objects in the second plurality of data objects, the
third plurality of data objects, the fourth plurality of data objects, the fifth plurality of data
objects, the sixth plurality of data objects, and the seventh plurality of data objects.

5. (Original) A cloud data persistence system for distribution of data, the
cloud data persistence system comprising:
a first server which stores a first plurality of data objects and is communicatively
coupled with a second server and a third server, wherein:
the first server is located at a first location;
each of the first plurality of data objects comprises a link to a media asset
of a plurality of media assets;
the plurality of media assets is located at a second location; and
the second location is distinct from the first location;
the second server stores a second plurality of data objects and is configured to
request a data object from the first server if the data object is not present in the second plurality
of data objects, wherein the second server is communicatively coupled with a fourth server and
fifth server; and
the fourth server stores a third plurality of data objects and is configured to

request the data object from the second server if the data object is not present in the third
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

plurality of data objects, wherein the fourth server is configured to receive a request from a first

client for the data object.

6. (Original) The cloud data persistence system of claim 5 wherein the first
plurality of data objects comprises all data objects present in the second plurality of data objects

and the third plurality of data objects.

7. (Original) The cloud data persistence system of claim 5, wherein the third
server stores a fourth plurality of data objects and is configured to request the data object from
the first server if the data object is not present in the fourth plurality of data objects, wherein:

the third server and the second server are data persistence cache servers;
and
the third server is communicatively coupled with a sixth and seventh

SCrver.

8. (Original) The cloud data persistence system of claim 5, wherein the fifth
server stores a fifth plurality of data objects and is configured to request the data object from the
second server if the data object is not present in the fifth plurality of data objects, wherein:

the fifth server and the fourth servers are application servers; and
the fifth server is configured to receive requests from a second client for
the data object; and

the fifth server is geographically separated from the fourth server.

9. (Original) The cloud data persistence system of claim 5, wherein the

request from the first client for the data object comprises a universal resource indicator.

10.  (Original) The cloud data persistence system of claim 5 wherein each of
the first plurality of data objects comprise a universal resource locator and a title linked to a

media asset of the plurality of media assets.
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

11.  (Original) The cloud data persistence system of claim 5, wherein data
objects in the second plurality of data objects and the third plurality of data objects are at least
partially determined based on a frequency of requests for those data objects received from

clients,

12.  (Original) The cloud data persistence system of claim 5, wherein data
objects in the second plurality of data objects and the third plurality of data objects are at least
partially determined based on when requests for those data objects were last received from

clients.

13.  (Original) The cloud data persistence system of claim 5, wherein the first
plurality of data objects comprises all data objects in the second plurality of data objects, the
third plurality of data objects, the fourth plurality of data objects, and the fifth plurality of data

objects.

14.  (Original) A method for retrieving data objects using a cloud data
persistence system configured for distribution of data, the method comprising:
receiving, by an application center, a first request from a client for a data object,
wherein:
the application center is one of a plurality of application centers that
communicate with a plurality of clients;
the application center is located at a first location;
the data object comprises a link to a media asset; and
the media asset is stored at a second location separate from the first
location;
determining, by the application center, the data object is not stored among a first
plurality of data objects stored at the application center;
transmitting, by the application center, a second request for the data object to a

first cache server, wherein:
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

the first cache server is communicatively coupled with the plurality of
application centers; and
the first cache server is one of a plurality of cache servers;
receiving, by the cache server, the second request for the data object;
determining, by the cache server, the data object is not stored among a second
plurality of data objects stored at the cache server;
transmitting, by the cache server, a third request for the data object to an origin
server, wherein the origin server is communicatively coupled with the plurality of cache servers;
receiving, by the origin server, the third request for the data object;
locating, by the origin server, the data object among a third plurality of data
objects;
transmitting, by the origin server, the data object linked to the third request to the
cache server;
receiving, by the cache server, the data object linked to the third request;
transmitting, by the cache server, the data object linked to the second request;
receiving, by the application center, the data object linked to the second request;
and
transmitting, by the application center, the data object linked to the first request to

the client.

15.  (Original) The method of claim 14 further comprising, after receiving the

first data object from the origin server, storing, by the cache server, the first data object.

16.  (Original) The method of claim 14 further comprising, after receiving the

first data object from the cache server, storing, by the application center, the first data object.

17. (Original) The method of claim 14 wherein the cache server is located at a

third location.
18.  (Original) The method of claim 14 wherein the first request for the data

object comprises a universal resource indicator.
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

19.  (Original) The method of claim 14, wherein data objects in the first
plurality of data objects and the second plurality of data objects are at least partially determined

based on when requests for those data objects were last received from clients.

20. (Original) The method of claim 14, wherein the third plurality of data

objects comprises all data objects in the first and the second pluralities of data objects.
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

REMARKS
Prior to the entry of this Amendment, the Application included claims 1-
20. No claims have been amended, canceled, or added. Hence, after entry of this
Amendment, claims 1-20 stand pending for examination.
Claims 1-20 stand rejected under 35 USC § 103(a) as being allegedly
unpatentable over U.S. Publication No. 2005/0044242 to Stevens et al. (“Stevens”), in
view of U.S. Publication No. 2012/0005276 to Guo et al. (“Guo”).

Examiner Interview

An interview was conducted between Examiner Tiv and Applicants’
Representatives on February 22, 2012. During the interview, Examiner Tiv and
Applicants’ Representatives discussed the terms “data object” and “media asset” in
reference to the claims of the Application. Applicants and Applicants’ Representatives

thank Examiner Tiv for a helpful and productive interview.

§103 Rejections

Independent claims 1, 5, and 14 stand rejected as allegedly obvious over
Stevens and Guo. The Applicants respectfully traverse the rejections for at least the
reasons detailed herein.

Claim 1 requires that the first server stores a first plurality of data objects
at a first location. These data objects comprise links to media assets, which are stored at
a different location than the first location. The remaining independent claims contain
similar recitations. A data object contains information about a media asset. As an
example, a data object may include fields containing a title, keywords, a date of creation
of the media asset, the duration of the media asset, the file formats available for the media
asset, and/or which clients are permitted to access the media asset. Each data object that
details a media asset is maintained at a location separate from the corresponding media
asset. Such an arrangement is not taught, suggested, or otherwise proved obvious by the

cited references of Stevens and Guo, whether considered individually or in combination.
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

Stevens, the primary reference, is generally directed to “supporting
retrieval of web content over a meshed communication network.” Stevens, Abstract.
Stevens discloses the use of a universal resource locator (URL) to retrieve a resource,
such as an HTML document, graphic image, or video clip. Id., at §28. Stevens describes
the use of downstream and upstream proxies, which can be used for pre-fetching. Id., at
929. While Stevens is directed to parsing and pre-fetching web content, such as web
pages, the independent claims are directed to servers storing, requesting, and retrieving
data objects, which describe a media asset stored elsewhere. As such, it is not the media
assets themselves being accessed and retrieved, but rather the data objects which contain
information about the media assets.

Guo does not cure this deficiency. Guo is generally directed to “reducing
application update traffic in cellular networks.” Guo, 1. The Office Action cites to Guo
for allegedly proving obvious the use of an application proxy arrangement. Office
Action, p. 4. Guo, like Stevens, does not prove obvious an arrangement between data
objects and media assets as presented in the independent claims. The independent claims
are directed to servers storing, requesting, and retrieving data objects, which each contain
information about a media asset stored elsewhere. Again, it is not the media assets
themselves being accessed and retrieved, but rather the data objects which contain
information about the media assets. Such recitations are not present in the cited
references.

For at least the above reasons, claims 1, 5, and 14 are not proved obvious

by the cited references of Stevens and Guo. The remaining independent claims are non-
b

Q

vious for at least some of the same reasons. Claims 2-4, 6-13, and 15-20 depend,
either directly or indirectly, from claims 1, 5, and 14. These claims are non-obvious at
least by virtue of their dependence on non-obvious base claims. Withdrawal of the §103

rejections and issuance of a notice of allowance for claims 1-20 is respectfully requested.
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Appl. No. 13/017,866 PATENT
Amdt. dated May 18, 2012
Reply to Office Action of February 8, 2012

CONCLUSION

In view of the foregoing, Applicants believe all claims now pending in this
Application are in condition for allowance. The issuance of a formal Notice of
Allowance at an early date is respectfully requested. Further, the Commissioner is
hereby authorized to charge any additional fees or credit any overpayment in connection
with this paper to Deposit Account No. 20-1430. If the Examiner believes a telephone
conference would expedite prosecution of this application, please telephone the
undersigned at 303-517-4000.

Respectfully submitted,

Karam J. Saab
Registration No. 64,190

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

K48/s5k
63979459v.1
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Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number (Optional)

FY 2009 92853-798163 (028406-000700US)
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 13/017,866 Filed January 31, 2011

For CLOUD DATA PERSISTENCE ENGINE

Art Unit 2451 I Examiner Joon H. Hwang

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
X One month (37 CFR 1.17(a)(1)) $150 $75 $150
O Two months (37 CFR 1.17(a)(2)) $560 $280 N
O Three months (37 CFR 1.17(a)(3)) $1270 $635 S
[C]  Fourmonths (37 CFR 1.17(a)(4)) $1980 $990 S
[0 Five months (37 CFR 1.17(a)(5)) $2690 $1345 S

] Applicant claims small entity status. See 37 CFR 1.27.

[] A check in the amount of the fee is enclosed.

X Payment by credit card.

[C] The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to

Deposit Account Number 20-1430 .
WARNING: Information on this form may become public. Credit card information should not be included on
this form. Provide credit card information and authorization on PTO-2038.

| am the [0 applicant/inventor.

[[] assignee of record of the entire interest. See 37 CFR 3.71
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

attorney or agent of record. Registration Number 64,190

[ attorney or agent under 37 CFR 1.34.
Registration rynber if acting under 37 CFR 1.34.

v

May 18, 2012
Date
303-571-4000

Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if
more than one signature is required, see below.

Karam J.

] Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take & minutes to
complete, including gathering, preparing, and submitting the completed appiication form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Petitioner Disney Ex-1004, 0218



Electronic Patent Application Fee Transmittal

Application Number:

13017866

Filing Date:

31-Jan-2011

Title of Invention:

CLOUD DATA PERSISTENCE ENGINE

First Named Inventor/Applicant Name:

Albert J. McGowan

Filer:

Karam J. Saab/Stephanie Klepp

Attorney Docket Number:

92853-798163

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - 1 month with $0 paid 1251 1 150 150

Petitioner Disney Ex-1004, 0219




o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 150

Petitioner Disney Ex-1004, 0220




Electronic Acknowledgement Receipt

EFSID: 12815064
Application Number: 13017866
International Application Number:
Confirmation Number: 7494

Title of Invention:

CLOUD DATA PERSISTENCE ENGINE

First Named Inventor/Applicant Name:

Albert J. McGowan

Customer Number:

20350

Filer:

Karam J. Saab/Stephanie Klepp

Filer Authorized By:

Karam J. Saab

Attorney Docket Number:

92853-798163

Receipt Date: 18-MAY-2012
Filing Date: 31-JAN-2011
Time Stamp: 15:21:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $150

RAM confirmation Number 1879
Deposit Account 201430
Authorized User SAAB,KARAM

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Petitioner Disney Ex-1004, 0221




Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
444971
1 028406_000700US_AMD_18_ es 1
May_2012.pdf Y
3ddb42113960c¢1253a2da612d98d7a6eda
6cf713
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 8
Applicant Arguments/Remarks Made in an Amendment 9 11
Warnings:
Information:
67889
. . 028406_000700US_EXT_18_Ma|
2 Extension of Time no 1
y_2012.pdf
bf32b733e7cfIbab3a5ad5b0e3438c4fd 041
7e43
Warnings:
Information:
30378
3 Fee Worksheet (SB06) fee-info.pdf no 2
15b02155bd45042dbe44de86b0168c090¢|
e8717¢c
Warnings:
Information:
Total Files Size (in bytes); 543238

Petitioner Disney Ex-1004, 0222




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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National Stage of an International Application under 35 U.S.C. 371
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Disney Ex-1004, 0223




PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 13/017,866 01/31/2011 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [X] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
B Basic Fee N/A N/A N/A 82 N/A
(37 GFR 1.16(a), (b), or ()
[1 searcH Fee N/A N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
(37 GFR 1.16(0), (o) or (@)} N/A N/A N/A N/A
TOTAL CLAIMS , . _ _
(37 CFR 1.16(1)) minus 20 = X$ = OR | xs$ =
INDEPENDENT GLAIMS , . ~ ~
(37 CFR 1.16(h) minus 3 = x$ = x$ =
If the specification and drawings exceed 100
u sheets of paper, the application size fee due
ASF;PCL;%?-TSN SIZE FEE is $250 ($125 for small entity) for each
¢ 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL 82 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
| 05/18/2012 } \erep PREVIOUSLY EXTRA RATE® | Fee (5) RATE ®) FEE ($)
E AMENDMENT PAID FOR
S | To@l erorm <90 Minus | = 20 _0 X $30= 0 orfxs =
A .
i 5'2;*2‘23”;??6”(;) -3 Minus § -3 -0 X $125= 0 oRy xS -
<§E I:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L 0 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (%) FEE ($) RATE (%) FEE ($)
— AMENDMENT PAID FOR
z Jotal @7 orR . Minus | * - X$ = orxs =
Independent B ; - - -
= EE inus - xs - or [ xs -
Z . .
] D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR  ADDL
FEE FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. JGWENDOLYN MYERS/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Petitioner Disney Ex-1004, 0224



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20350 7590 05/30/2012

KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER

EIGHTH FLOOR | ART UNIT
SAN FRANCISCO, CA 94111-3834 L

TIV, BACKHEAN

PAPER NUMBER |

DATE MAILED: 05/30/2012

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/017.866 01/31/2011 Albert J. McGowan 92853-798163 7494

TITLE OF INVENTION: CLOUD DATA PERSISTENCE ENGINE

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $370 $300 $0 $1170 08/30/2012
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALIL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)

Petitioner Disney Ex-1004, 0225



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

(ijlcated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

20350 7590 05/30/2012

KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERQO CENTER

EIGHTH FLOOR

SAN FRANCISCO, CA 94111-3834

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/017,866 01/31/2011 Albert J. McGowan 92853-798163 7494
TITLE OF INVENTION: CLOUD DATA PERSISTENCE ENGINE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $370 $300 $0 $1170 08/30/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TIV, BACKHEAN 2451 709-219000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3

listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for

recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

4a. The following fee(s) are submitted:
[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27.

. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in

interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature

Date

Typed or printed name

Registration No.

This collection of information is required by 37 CFR 1.311. The information is re

submitting the completed application form to the USPTO. Time will v.
this form and/or suggestions for reducing this burden, should be sent to
Box 1450, Alexandg

Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013.

OMB 0651-0033

Petitioner Disney Ex-1004, 0226

[ ndividuat Corporation or other private group entity [ Government

(enclose an extra copy of this form).

uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
epending upon the individual case. Any comments on the amount of time you require to complete
Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
ria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| appcamonvo. | Frnopats | FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFRMATIONNO. |
13/017,866 01/31/2011 Albert J. McGowan 92853-798163 7494
20350 7590 05/30/2012 | DXAMINER |
KILPATRICK TOWNSEND & STOCKTON LLP TIV, BACKHEAN
TWO EMBARCADERO CENTER
EIGHTH FLOOR | ART UNIT PAPERNUMBER |
SAN FRANCISCO, CA 94111-3834 2451

DATE MAILED: 05/30/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)

Petitioner Disney Ex-1004, 0227



Privacy Act Statement
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5. A record related to an International Application filed under the Patent Cooperation Treaty in this
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Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. X Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
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Detailed Action
Claims 1-20 are pending in this application. This is a response to the Remarks
filed on 5/18/12.
REASONS FOR ALLOWANCE
The following is an examiner’s statement of reasons for allowance:

The prior art singly or in combination does not teach, as per claim 1,

cloud data persistence system for distribution of data, the cloud data persistence
system comprising: a first server which stores a first plurality of data objects and is
communicatively coupled with a plurality of cache servers, wherein: the first server
is located at a first location; each of the first plurality of data objects comprise a link
to one of a plurality of media assets; and the plurality of media assets are stored at
a second location separate from the first location; a second server that stores a
second plurality of data objects and is configured to request a data object from the
first server if the data object is not present in the second plurality of data objects,
wherein: the second server is one of the plurality of cache servers; and the second
server is communicatively coupled with a first plurality of application servers; a third
server that stores a third plurality of data objects and is configured to request the
data object from the first server if the data object is not present in the third plurality
of data objects, wherein: the third server is one of the plurality of cache servers;
and the third server is communicatively coupled with a second plurality of
application servers; and a fourth server that stores a fourth plurality of data objects

and is configured to request the data object from the second server if the data
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object is not present in the fourth plurality of data objects, wherein: the fourth server
is one of the first plurality of application server; and the fourth server is configured
to receive a request from a first client for the data object; a fifth server that stores a
fifth plurality of data objects and is configured to request the data object from the
second server if the data object is not present in the fifth plurality of data objects,
wherein: the fifth server is one of the first plurality of application servers; and the
fifth server is configured to receive a request from a second client for the data
object; a sixth server that stores a sixth plurality of data objects and is configured to
request the data object from the third server if the data object is not present in the
sixth plurality of data objects, wherein: the sixth server is one of the second plurality
of application servers; and the sixth server is configured to receive a request from a
third client for the data object; and a seventh server that stores a seventh plurality
of data objects and is configured to request the data object from the third server if
the data object is not present in the seventh plurality of data objects, wherein: the
seventh server is one of the second plurality of application servers; and the seventh
server is configured to receive a request from a fourth client for the data object.

As per claim 5, cloud data persistence system for distribution of data, the cloud
data persistence system comprising: a first server which stores a first plurality of data
objects and is communicatively coupled with a second server and a third server,
wherein: the first server is located at a first location; each of the first plurality of data
objects comprises a link to a media asset of a plurality of media assets; the plurality of

media assets is located at a second location; and the second location is distinct from
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the first location; the second server stores a second plurality of data objects and is
configured to request a data object from the first server if the data object is not present
in the second plurality of data objects, wherein the second server is communicatively
coupled with a fourth server and fifth server; and the fourth server stores a third plurality
of data objects and is configured to request the data object from the second server if the
data object is not present in the third plurality of data objects, wherein the fourth server
is configured to receive a request from a first client for the data object.

As per claim 14, method for retrieving data objects using a cloud data
persistence system configured for distribution of data, the method comprising: receiving,
by an application center, a first request from a client for a data object, wherein: the
application center is one of a plurality of application centers that communicate with a
plurality of clients; the application center is located at a first location; the data object
comprises a link to a media asset; and the media asset is stored at a second location
separate from the first location; determining, by the application center, the data object is
not stored among a first plurality of data objects stored at the application center;
transmitting, by the application center, a second request for the data object to a first
cache server, wherein: the first cache server is communicatively coupled with the
plurality of application centers; and the first cache server is one of a plurality of cache
servers; receiving, by the cache server, the second request for the data object;
determining, by the cache server, the data object is not stored among a second plurality
of data objects stored at the cache server; transmitting, by the cache server, a third

request for the data object to an origin server, wherein the origin server is
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communicatively coupled with the plurality of cache servers; receiving, by the origin
server, the third request for the data object; locating, by the origin server, the data
object among a third plurality of data objects; transmitting, by the origin server, the data
object linked to the third request to the cache server; receiving, by the cache server, the
data object linked to the third request; transmitting, by the cache server, the data object
linked to the second request; receiving, by the application center, the data object linked
to the second request; and transmitting, by the application center, the data object linked
to the first request to the client.

In particular the prior art does not teach the claims as it relates to Fig.5A,B, and
supporting para.52-68, see also Remarks filed on 5/18/12.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. See PTO-892.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BACKHEAN TIV whose telephone number is (571)272-
5654. The examiner can normally be reached on M-T 7-5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, John Follansbee can be reached on (571) 272-3964. The fax phone
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number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Backhean Tiv/
Primary Examiner, Art Unit 2451
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The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

1782691
1 Issue Fee Payment (PTO-85B) ISSUEFEE.pdf no 1

581d516e61513c05ed5de403aa0d75e7894
37a%

Warnings:

Information:

31831
2 Fee Worksheet (SB06) fee-info.pdf no 2

915d1¢539a1f10cc29638b05234852f166a 1
6c4b

Warnings:

Information:

Total Files Size (in bytes); 1814522

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/017,866 10/02/2012 8280987 92853-798163 7494
20350 7590 09/12/2012

KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER

EIGHTH FLOOR

SAN FRANCISCO, CA 94111-3834

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Albert J. McGowan, Phoenix, AZ;
Richard L. Carls, Scottsdale, AZ;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

December 22, 2017
Patent No. 8,280,987

Issue Date: October 2, 2012

Title: CLOUD DATA PERSISTENCE ENGINE
Application No.: 13/017,866

Filed: January 31, 2011

Inventor(s): Albert J. McGowan; Richard L. Carls

Attorney Docket No. 092853-000700US-0798163

Notification of Loss of Entitlement to Small Entity Status Pursuant to 37 C.F.R. §1.27(g)(2)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir;

This communication hereby notifies the United States Patent and Trademark Office that
small entity status is no longer applicable for the above-identified patent; the correct status for the
referenced patent is large. The current owner of the subject patent, Brightcove, Inc., now meets the
requirements for large entity status. Accordingly, Applicant requests the Office update its records to

reflect the change of entity status from small to large for the instant U.S. Patent.

Date:  December 22, 2017 Respectfully submitted,

/Scott L. McMillan/
Scott L. McMillan
USPTO Reg. No. 62079
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Electronic Acknowledgement Receipt

EFS ID: 31326592
Application Number: 13017866
International Application Number:
Confirmation Number: 7494

Title of Invention:

CLOUD DATA PERSISTENCE ENGINE

First Named Inventor/Applicant Name:

Albert J. McGowan

Customer Number:

20350

Filer:

Scott Lee McMillan/Shannon Serrano

Filer Authorized By:

Scott Lee McMillan

Attorney Docket Number:

92853-798163

Receipt Date: 22-DEC-2017
Filing Date: 31-JAN-2011
Time Stamp: 17:36:21

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
83714
1 Notification of loss of entitlement to 092853-0798163_Notification. o 1

small entity status

pdf

3986082004 1fa6cf1a7417435aab4bede2d]
1197

Warnings:
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Information:

Total Files Size (in bytes): 83714

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed,

the Power of Attorney will not be recognized in the application.

Application Number 13/017,866

Filing Date 2011-01-31

First Named Inventor

Albert J. McGowan

Title

CLOUD DATA PERSISTENCE ENGINE

Art Unit 2451

Examiner Name BACKHEAN TlV

Attorney Docket Number |40BC7US-NP

SIGNATURE of Applicant or Patent Practitioner

Signature /Thomas D Frank“n/

Date (Optional)

2023-04-18

Name

Thomas D. Franklin

Registration
Number

43616

juristic

Title (if Applicant is a

entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

v

*Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Doc Coder PAL
Document Deascription:

Pawer of Attorney

Approved for i

& thraggh U3
U3 DERA
srnation untess R displays @ vali

POWER OF ATTORNEY BY APPLICANT

U.3. Patent an

Urnitder the Papsrwork Reduction Act of 18985, no persons ars reguired (o respond to a ceolied } OME’ cont c,i number

{ hereby revoke all previous powers of altorney given in the application identified in gither the atlached transmittal letier or
ihe boxas bejow,

Application Number Filing Date

{Nota: The hoxes above may be left blank if information is provided on form PTO/AIAIB2A)

D’atcné Pfa"‘ me*(&: 8560 a{ed wih the ~nttowz- ; umém‘u ?\L.m ber as m"' U &tfomey(m af a';e- (R'} af'-d

sl i*at iet (

o 191546

D in reb apponi Practitioner{s) narned in the attached fist forn PTO/AIABZC) as my/our atlormnay{s) or agenl{s}, and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attach ed transmittal letter form PTO/AIASZA) or identified above, {Note: Complels form PTOAIAB2C)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes abovs to:

The axidress associated
R

The address associated with Customer Number
R

Firm or
Individual Name

with the above-mentionsd Customer Number

Address

City

i State

Country

Telephone

I Email E

{ am the Applicant {if the Applicant is a juristic enfity, list the Applicant hame in the

> bax):

Brightcove inc.

inverior or Joint inverdor {Title not required below)

.

Legal Haprasantative of 8 Deacaased or Legally incapacitated inventor (tille niot required below}
Asaighee or Persan i Whom the Invenior is Under an Obhgation to Assign {provide signecs

Pearsg
appi

5 title if applicant i3 a juristic antily}

1 Wha Of hew\me “%hc‘wq Sufficiend Pinpristary Intersst (n.g., a poatition under 37
Stion of is concurrently being fted with this document) {provide signer's titles
BIGNATURE of &pplicant for Patent
The undersigned {whose title is suppiied below) is authorized fo act on behalf of the appheant (e.g., where the applicant is a juristic entity}.
Shakir Hussaini Bate (Opticnaly | Y& /U7 ] 2U23

Shakir Hussaing

CFR 1.46(kX2) wes granted in the

SOf
Cé if applicant & a juristic entily}

Signature

Name

Title

Commarciat Counsesl

NQTE,; Signature - This farm must be signed by the applicant in accordance with 37
and certifications. {f roore than one apphicant, use multiple forms.

'Tctai of 1 formsa are submitted.

coltection of information is required by
Q1o process)

CFR 1.33. See 37 CFR 1.4 for signature reguirements

37 GFR T3, 132, 8nd 1.38. The information is reguired tx
an application. Confidentiaiity is wvefneb by >S US.C 122:and 37 CFR 1.4 ang
m tc the b"“’"" T

fo file {and by the
inpies 1o comple
Any comments on the amount
4 aned Trademark Oitice,
S8, SEND TO: Commissioner

3 1t of Dammerce, P.O. Box 1450, Al 3
tor Patents P.0. Box 1450, Alexandsia, VA 22343 14‘-@
if vou need asaisiance in campleting the form, cail 1-800-PTQ-8

9% and select option 2.

Boc ID: ¢3dd6e3f22d4c3018a8efalbd29780087b4 3055
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-57%9) requiras that you be given cerain information in
connection with your submission of the attached form related ¢ a patent application or patent.
Accordingly, pursuant to the reguirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)2), (2} furnishing of the
information solicited is voluntary; and {3} the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is {0 process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able 1o process andior examine your submission, which may
result in termination of proceeadings or abandonment of the application or expiration of the
patent.

The information provided by yvou in this form will be subject 10 the following routine uses:

1. The information on this form will be treated confidentially (o the extent allowed under the
Freadom of Information Act (58 U.S.C. 552) and the Privacy Act (& U.8.C. 552a). Records
from this system of records may be disciosed to the Deparliment of Justice 1o determine
whether the Freedom of Information Act requires disclosure of these records.

2. Avrecord from this system of records may be disclosed, as a routine use, in the course of

prasenting evidence 10 a court, magistrate, or administrative fribunal, including

disclosures (o opposing counsel in the course of settlement negotiations.

A racord in this system of records may be disclosed, as a routine use, to a Membaer of

Congress submilting a request rwolving an individual, to whom the record pertains,

when the individual has requested assistance fram the Member with respect to the

subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routing use, {0 a contractor of

the Agency having nsed for the information in order to perform a contract. Recipients of

information shall be regquired o comply with the requirements of the Privacy Act of 1974,

as amended, pursuantio 5 U.8.C, 862a{m}.

A record related 1o an international Application filed under the Patent Cooperation Treaty

in this system of records may be disclosed, as a routing use, {o the International Bureau

of the World intellectual Property Qrganization, pursuant to the Patent Cooperation

Treaty.

8. Arecord in this system of records may be disclosed, as a rouline use, 1o another federal

agency for purpoeses of National Security review {35 U.S.C. 181) and for review pursuant

o the Atamic Energy Act {42 L.8.C. 218{c)).

A racord from this system of records may be disclosed, as a routine use, o the

Administrator, General Servicas, or hissher designes, during an inspection of records

conducted by GSA as part of thal agency's responsibility {o recommend improvements in

records management practices and programs, under authorily of 44 11.8.C. 2804 and

2806, Such disclosure shall be made in accordance with the GSA regulations governing

inspection of records for this purpose, and any other relevant {i.e., G8A or Commerce}

girgctive. Such disclosure shall not be used o make determinations about individuals,

8. Arecord from this system of records may be disclosed, as a rouline use, {0 the public
after either publication of the application pursuant to 35 U.8.C. 122{h) or issuanca of g
patent pursuant to 35 U.5.C. 1561, Further, a record may be disclosed, subject to the
mitations of 37 CFR 1.14, as a routing use, fo the public if the record was filed in an
application which became abandoned or in which the proceedings weare terminated and
which application is referenced by either a published application, an application open {0
public inspections or an issued patent.

8. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a viciation or
potential viclation of law or reguiation.

0

n

~d

Boc ID: ¢3dd6e3f22d4c3018a8efalbd29780087b4 3055
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Page 1 of 2

UNITED STATES oensin S
PATENT AND TRADEMARK OFFICE e ’wwg-m 1o.gov

S0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
13/017,866 04/19/2023 12:29:04 PM ET 92853-798163

Title of Invention
CLOUD DATA PERSISTENCE ENGINE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 8280987
under 35 USC 111(a)

CONFIRMATION # 7494 FILED BY Dana Montgomery
PATENT CENTER # 61941436 FILING DATE  01/31/2011
CUSTOMER # 20350 FIRST NAMED Albert J. McGowan
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Thomas Franklin
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMENT FAGES DESCRIPTION SIZE (KR
AQBO7LS- 3 Fower of Allorney 1858 KB

NP _CoverShestPOA pdi

Digest
GOCUMENTY MESTAGE DIGEST{GHA-S1)
40BCTUS- S7REIBABAMIETAETESE 1 2R3 16DEREDFIAABEBECTTAALFE

3
NF_CoverSheetPOA pdi SUDATAFRCCOBE 3530 ADEBOSBOATD 1B DTVEBO0SARBOOEEFE
SGF42VCAE0ATTEARROR43ETSI8E70RS

This Acknowledgement Recelpl evidences receipt on the noted date by the USPTO of the indicated documents, characterized
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Page 2 of 2

by the applicant, and including page counts, wherg apg

plicablie, It serves as evidencs of raceipt similar to a Post Card, as
describred in MPEP 504

New Applications Under 35 LS.C, 111

If a new applicalion is being filed and the application includes the necessary componanis for filing date {see 37 CFR 1.53{0-{ch
and MPER 508)
Receipt will asta

P

31 Filing Receipt (37 CGFR 1.54) will ba issued in dus course and the date shown on this Acknowledgement
dish e Hiling date of the application

National Sia

f o timely suebmission o entar the nationad stage of an international application is compliant with the conditions of 35 BL.8.C.
37

{
371 and other applicable requiremants a Form POT/DO/EGANS indicating acceptancs of the application as a national stage

2T =

ission und-=. 35 UB.8.C. 371 will he lssued in addition o the Filing Receipt, in dus courss.

& of an International Application under 35 US.C. 8T

3
syl

s
(-\

New international Applicadion Filed with the USPTO as a Recsiving Office

H g new international aqp Ho Ai;c-r is bsn Y § ad and tha irsiemaﬁ‘éc}z‘aaé saplication includes the nacessary componanis for an
nternational filing date { -F 1510), a Notification of the inlernational Appli vc.i\w Numnber and of the
international Filing Dat s issuad it due courss, subject o prescnigiions concarming national securnty,
and the dale shown will eslablish the international filing dals of the application.

.-..
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/017,866 01/31/2011 Albert J. McGowan 40BC7US-NP
CONFIRMATION NO. 7494
191546 POA ACCEPTANCE LETTER
Mughal IP P.C.
1500 NW Bethany BIvd Ste 200 IR IO e
000000137815976

Beaverton, OR 97006-5208
Date Mailed: 04/27/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/19/2023.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

page 1 of 1

Petitioner Disney Ex-1004, 0258



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450

WWW.USPto gov
| APPLICATION NUMBER I FILING OR 371(C) DATE FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/017,866 01/31/2011 Albert J. McGowan 92853-798163
CONFIRMATION NO. 7494
20350

Kilpatrick Townsend & Stockton LLP - West Coast
Mailstop: IP Docketing - 22

1100 Peachtree Street

Suite 2800

Atlanta, GA 30309

POWER OF ATTORNEY NOTICE

IR IO LN O
000000137815975

Date Mailed: 04/27/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/19/2023.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

page 1 of 1
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PTO/AIA/96 (11-23)

Approved for use through 05/31/2024. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
First Named Inventor/Patent Owner:ADEIA MEDIA HOLDINGS LLC
Application No./Patent No.: 13/017,866 (Patent No. 8,280,987) [jioq/issue Date: “2nuary 31, 2011 (Issue Date October 2,2012)
Tileq: CLOUD DATA PERSISTENCE ENGINE

ADEIA MEDIA HOLDINGS LLC .5 Limited Liability Company

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|:| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached®.

B. A chain of title from the inventor(s}, of the patent application/patent identified above, to the current assignee as follows:

1. From: Albert J. McGowan To: UNICORN MEDIA, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 026230 , Frame 0734 , or for which a copy thereof is attached®*.

5 From: UNICORN MEDIA, INC. To: CACTI ACQUISITION LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 032792 , Frame 0728 , or for which a copy thereof is attached®.

[Page 1 of 2]
A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with
an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB
Control Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 12 minutes per
response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions
for reducing this burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Petitioner Disney Ex-1004, 0262



PTO/AIA/96 (11-23)
Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

4. From:

3. Erom: CACTI ACQUISITION LLC o: BRIGHTCOVE INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 034745 , Frame 0158 , or for which a copy thereof is attached®*.
BRIGHTCOVE INC. To: ADEIA MEDIA HOLDINGS LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 067609 , Frame 0435 , or for which a copy thereof is attached®*.
To:

5. From:

6. From:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached®*.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached®.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

m *As required by 37 CFR 3.73(c)(1)(i}, the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Kevin A. Rieffel/ 2024-07-02
Signature Date

Kevin A. Rieffel 71,318

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 09/30/2025. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\_ J/

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 13/017,866 (Patent No. 8,280,987)

Filing Date January 31, 2011 (Issue Date October 2, 2012)

Albert J. McGowan
First Named Inventor

Title CLOUD DATA PERSISTENCE ENGINE

Art Unit 2451

Examiner Name BaCkhean TlV

Attorney Docket Number OO'] 51 1 -0003-1 01

SIGNATURE of Applicant or Patent Practitioner

/Kevin A. Rieffel/ [>=cm]2024-07-02

Name Kevin A. Rieffel Registration 71 ,31 8
Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/| *Total of 1 forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an information
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control Number. The OMB
Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments
regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. [f filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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DocuSign Envelope ID: 5AF4592C-C9DF-4A2E-9294-7B998C9EB2A0
) o PTO/AIA/82B (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 75563

I:l | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City [ State | Zip
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

ADEIA MEDIA HOLDINGS LLC

|:| Inventor or Joint Inventor (title not required below)

|:| Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature Pad Yo Lriamn | Date (Optional) |  4/25/2024
Name Paul Rodriguezu
Title Senior Vice President, Head of IP Portfolio Management

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

This collection of information is required by 37 CF-R 1.131, 1.32, and 1.33. 'I-'he information is required to obtain or retain a benefit by the public which is to file {and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P;gl\gMIIS“SSE)ONER FOR PATENTS

O, Box

Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/017,866 01/31/2011 Albert J. McGowan 001511-0003-101
CONFIRMATION NO. 7494
75563 POA ACCEPTANCE LETTER
Haley Guiliano LLP (Adeia
78 Boad Sroet O
Suite 1000 OC000000075461964

New York, NY 10004-3226

Date Mailed: 07/24/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/11/2024.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mnguyen/

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P;gl\gMIISSIONER FOR PATENTS

O, Box

450
Alexandria, Virginia 22313-1450
.EOV

www.uspto,
APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE
I I I |
13/017,866 01/31/2011 Albert J. McGowan 40BC7US-NP
CONFIRMATION NO. 7494
191546 POWER OF ATTORNEY NOTICE
MUGHAL GAUDRY & FRANKLIN PC
el son s o TR

Beaverton, OR 97006-5208
Date Mailed: 07/24/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/11/2024.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mnguyen/
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