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SYSTEM AND METHOD FOR SELECTIVE ARCHIVAL OF MEDIA CONTENT

Background

{0001] Digital video recorders allow users to store television programs, movies and
other content for archival and subsequent viewing. The capacity of recording mediums of
some digital video recorders (DVRs) allows for the storage of hundreds of hours of content
which changes on a daily basis as users delete content and request recording of new content
by the DVR. One problem with DVRs is that the associated recording mediums
occasionally fail, causing a user to lose access to their recorded content. This is frustrating
for the user, because it may take time to re-record the content during subsequent
rebroadcasts of the content. It is even more frustrating for the 'user to lose some content

which will be infrequently or never rebroadcast again.

Brief Description of the Drawings

[0002] The same number represents the same element or same type of element in all
drawings.

[0003] FIG. 1 illustrates an embodiment of a communication system.

[0004] FIG. 2 illustrates an embodiment of.a computing device of FIG. 1.

[0005] FIG. 3 illustrates another embodiment of a communication system.

[0006] FIG. 4 illustrates an embodiment of a DVR of FIG. 3.

[0007] FIG. 5 iilustrates another embodiment of a communication system.

{0008] FIG. 6 illustrates a process for storing media content.

Detailed Description of the Drawings

[0009] Described herein are systems, methods and apparatus for archiving data for
backup and restoration. More particularly, described herein are systems, methods and
apparatus for selecting portions of data stored on a first storage medium for selective
backup on a second storage medium. Rather than backing up an entire storage medium for
possible restoration later, portions of the data stored on the storage medium are selected for
backup on another storage medium based on characteristics or attributes of the data. In
short, described herein are systems, methods and apparatus for selective archival and
backup of data.

{0010] Techniques are provided for selecting high value data on a storage medium

for selective archival and backup on a second storage medium. In at least one embodiment,
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data may be assigned a value based on various characteristics of the data. For example, in
various embodiments described herein, data may be assigned a high 'value for archival based
on subject matter of the data, frequency of use of the data, user input and the like. Portions
of data stored on a first storage medium are then selected based on the value and stored on a
second storage medium. In at least one embodiment, the first storage medium may be
associated with a first computing device and the second storage medium may be associated
with a second computiﬁg device. The portion of data to be archived may then be transferred
from the first computing device to the second computing device over an appropriate
communication link, such as a communication network, USB, Firewire or the like and
stored upon the second storage medium of the second computing device. If the first storage
medium fails, then the data may be transferred from the second storage medium of the
second computing device to the first computing device or a replacement device thereof and
utilized to restore a portion of the first storage medium.

[0011] In at least one embodiment, the data stored_ on a storage medium comprises
multimedia data, associated with a multimedia device, such as photos, video conient, audio
content, audio/video content or the like. Data may be selected for backup based on
characteristics or attributes of the multimedia content, such as the subject matter of the
multimedia content, frequency of use/viewing, metadata provided by a content provider or
the like. Selected data may then be transferred from a first multimedia device to a second
multimedia device and stored for backup purposes on a'storage medium of the second
multimedia device. In at least one embodiment, the selection and backup process may be
transparent to the user. For example, backup data stored on the second multimedia device
may be étored on storage locations that are not user accessible on the second multimedia
device and the existence of the backup data stored thereupon may be transparent to a user of
the second multimedia device. In other words, a user of the second multimedia device may
not be aware that backup copies of data from the first multimedia device are stored on the
second multimedia device.

[0012] Because complete duplication of data may not be appropriate in all
circumstances, the techniques described herein strike a balance to provide backup of content
which is most valued by the usér. For example, two entertainment devices may have
different capacity recording mediums and it may not be possible to backup all of the content
from a larger recording medium onto a smaller capacity recording medium. Likewise, it
may be inefficient to completely duplicate data stored on a storage medium, as the recording

capacity for storing unique data or content on the two storage mediums is significantly
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diminished. This is especially true for storing data/content that is easily replaceable, such as
content stored on a DVR that is frequently broadcasted. Thus, in the techniques described
herein, data which is more difficult to replace ar;d/or more valuable to a user is given a

- higher priority for backup, such that if a recording medium of an device fails, then the .user
can at least restore some of their higher valued data/content.

[0013] FIG. 1 illustrates an embodiment of a communication system 100. The
communication system 100 includes a first computing device 102A, a second computing
device 102B and a communication network 104. Each of the computing devices 102A and
102B includes at least one storage medium 110A and 110B, respectively. The
communication system 100 may.include other components, elements or devices not
illustrated for the sake of brevity.

[0014] The first computing device 102A may comprise any electronic device
capable of processing and storing data on the storage medium 110A. Examples of the first
computing device 102A include a desktop, laptop or tablet computer, mobile telephone or
other wireless communication device, personal digital assistant (PDA), television receiver
(e.g., cable, satellite, over-the-air or internet protocol television (IPTV)), DVR, MP3 player
or other audio playback device, video game console, portable video player and the like. The
first computing device 102A processes, receives and/or generates data stored on the storage

- medium 110A.

[0015] The storage medium 110A may comprise any type of storage device, such as
a magnefic hard drive, flash memory, optical storage, magnetic storage or the like. The data
stored upon the storage medium 110A may include any type of data received, utilized
and/or generated by the first computing device 102A. Examples of data stored on the
storage medium 110A includes without limitation text files, databases, e-mails, software
applications, photos, videos, audio files and the like.

[0016] In at least one embodiment, the second computing device 102B may be
similar to the first computing device 102A and the second storage medium 110B may store
similar data as the first storage medium 110A. For example, the first and second computing
devices may both beAcon;puters that store various types of data, such as e-mails, word
processing files, multimedia files and the like generated by one or more users. It is also to
be appreciated that the first an;i second computing devices 102A and 102B may comprise
different types of electronic devices that receive, generate and/or process disparate types of
data. For example, the first computing device 102A may comprise a digital jukebox that

stores audio files for playback and the second computing device 102B may comprise a DVR -
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that receives and stores audio/video content (e.g., television programs) for playback by a
user. .

[0017] The first and second computing devices 102A and 102B are
‘communicatively coupled through the communication network 104. The communication
network 104 may utilize any desired combination of wired.(e.g., cable and fiber) and/or
wireless (e.g., cellular, wireless, satellite, microwave, and radio frequency) communication
mediums and any desired network topology (or topologies when multiple mediums are
utilized). Exemplary communication networks include wireless communication networks,
public switched telephone networks (PSTN), and local area networks (LAN) or wide area
networks (WAN) providing data communication services. '

[0018] During operation, the first computing device 102A selects a portion of the
data stored on the storage medium 110A for backup. In at least one embodiment, data is
selected for backup based on characteristics of the data, such as the content or subject
matter of the data, metadata associated with the backup or the like. The first computing
device 102A then transmits the selected data to the second computing device 102B through
the communication network 104. The second computing device 102B receives the data and
stores the same on the second storage medium 110B. ‘

[0019] Subsequently, the first computing device 102A or a replacement device
thereof may request retrieval of the backup data from the second computing device 102B.
The second computing device 102B retrieves the data from the second storage medium
110B -and transmits the retrieved data to the first computing device 102A. The first
computing device 102A receives the data and stores the same on the first storage medium
110A. Thus, the first computing device 102A may retrieve and restore backup copies of
data stored on the second storage medium 110B and restore data lost because of data
cbrrubtion, errors, a physical device failure or the like.

[0020] For example, a hard drive associated with the first computing device 102A
may store various files of video content. Portions of the video files may be selected by the
first computing device 102A and transmitted to the second computing device 102B for
backup. Subsequently, the first storage medium 110A may fail and restoration of the files
stored thereupon may be desired. The first computing device 102A (or a replacement
thereof) may request retrieval of the files from the second computing device 102B via a
message transmitted therebetween. The second computing device 102B retrieves the

requested files from the second storage medium 110B and transmits the files to the first
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computing device 102A (or a replacement device thereof). The first computing device
102A then restores the received files onto the first storage medium 110A.

[0021] In at least one embodiment, a certain capacity of the second storage medium
110B may be available for storing backup copies of files fro;n the first storage medivm
110A.. The allocated backup capacity of the second storage medium 110B may be
significantly smaller than the total capacity of the first storage medium 110A and there may
not be sufficient room to store backup copies of all of the files of the first storage medium
110A onto the second storage medium 110B. For example, 10% of the capacity of the

" second storage medium 110].3 may be dedicated to backing up content from the first
computing device 102A. Thus, the first computing device 102A may prioritize the files to
be backed up to efficiently utilize the backup capacity allocated on the §econd storage
medium 110B.

[0022] Files may be selected for archival based on various attributes or
characteristics of the files. For example, files .that are frequently used/accessed by a user
may be assigned a higher priority for backup than files which are infrequently
used/accessed. In at least one embodiment, the subject matter/content of a file may be
utilized to determine the priority for backup of the file. For example, files storing certain
types.of data or certain subjects of data may have a higher priority for backup than other
files. In at least one embodiment, a user may assign a value to the priority for backing up
particular files, either explicitly (e.g., providing input specifying the priority) or implicitly
based on other actions taken by the user (e.g., locking the deletion of the files by others). It
is to be appreciated that any combination of the aforementioned attributes or characteristics
may be utilized to select files for archival depending on desired design criteria.

[0023] FIG. 2 illustrates an embodiment of a computing device 102A of FIG. 1.
The computing device 102A includes a presentation device 204, an input device 206, a
controller 208, an output interface 210, an input interface 212, a memory 214, a storage
medium 110A and a network interface 216. The components of the computing device 102A
may be communicatively coupled together by one or more data buses 220 or other type of
data connection. The computing device 102A may include other elements, components or
devices not i}lustrated for the sake of brevity.

[0024] The computing device 102A may include any type of computing device,
such as a television receiver, personal computer, laptop, server, audio playback device or
the like. The controller 208 is operable for controlling the operation of the computing

device 102A.  As used herein, controller 208 refers to a single processing device or a group
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of inter-operational processing devices. The operation of controller 208 may be controlled
by instructions executable by controller 208. Some examples of instructions are soﬁ;zvare,
program code, -and ﬁrmWare. Various embodiments of controller 208 include any sorf of
microcontroller or microprocessor executing any form of software code.

[0025] The controller 208 is communicatively coupled to the memory 214, which is
operable to store data during operation of the controller 208. Such data may include
software and firmware executed by the controller 208 as well as system and/or program data
genera‘ted during the operation of the controller 208, Memory 214 may comprise any sort
of digital memory (including any sort of read only memory (ROM), RAM, flash memory
and/or the like) or any combination of the aforementioned,

[0026] The computing device 102A also includes a storage medium 110A, which is
any kind of mass storage device operable to store files and other data associated with the
computing device 102A. In at least one embodiment, the storage medium 110A comprises
a magnetic disk drive that provides.non-volatile data storage. In another embodiment, the
storage medium 110A may comprise flash memory. It is to be appreciated that the storage
medium_110A may be embodied as any type of magnetic, optical or other type of storage
device capable of storing data, instructions and/or the like.

{0027] In the embodiment shown in FIG. 2, the computing.device 102A also
includes an appropriate network interface 216, which operates using any implementation of
protocols or other features to support communication by the computing device 102A on
communication network 104. In various embodiments, network interface 216 supports
conventional LAN, WAN or other protocols (e.g., the TCP/IP or UDP/IP suite of protocols
widely used on the Internet) to allow the computing device 102A to communicate on
communication network 104 as desired. Network interface 216 typically interfaces with
communication network 104 using any sort of LAN adapter hardware or the like provided
within computing device 102A.

[0028] The computing device 102A also includes an output interface 210 operable
to interface with the presentation device 204. More particularly, the output interface 210 is
operable to output information for presentation by the presentation device 204. The output
interface 210 may be operable to output any type of presentation data to the presentation
device 204, including audio data, video data, audio/video (A/V) data, textual data, il"nagery
or the like. '

[0029] The presentation device 204 may comprise any type of device capable of

presenting data received from the computing device 102A. In at least one embodiment, the
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presentation device 204 comprises a monitor communicatively coupled to the output
interface 210 via any type of appropriate wired or wireless connection. In another
embodiment, the presentation device 204 comprises a television communicatively coupled
to the output interface 210 via video or A/V cabling, such as component A/V cables,
composite A/V cables, High-Definition Multimedia Interface (HDMI) cables, S-video
cables, coaxial cables or a wireless connection, e.g., WiFi, Bluetooth and the like. In at .
least one embodiment, the presentation device 204 comprises an audio receiver and/or 6ne
or more speakers for outputting audio data, such as music.

"[0030] It is to be appreciated that the computing device 102A and the presentation
device 204 may be separate components or may be integrated into a single device. For
example, the computing device 102A may comprise a set-top box (e.g., a cable television or
satellite television receiver) and the presentation device 204 may comprise a television
communicatively coupled to the set-top box. In another example, the computing device
102A and the presentation device 204 may be embodied as a laptop with an integrated
display screen or a television with an integrated cablé receiver, satellite receiver and/or
DVR. )

[0031] The input interface 212 is operable to interface with one or more input
devices 206. The input device 206 may comprise any type of device for inputting data to
the computing device 102A. More particularly, data received from the input device 206
may be used to control the operation of the controller 208 and/or the output of data to the
presentation device 204. The input interface 212 and the input device 206 may be
communicatively coupled using any type of wired or wireless connection, including USB,
WiFi, infrared and the like. In some embodiments, the input interface 212 may comprise a
wireless receiver for receiving any type of RF or IR communication from the input device
206. Exemplary input devices 206 include keyboards, mice, buttons, joysticks,
microphones, remote controls, touch pads and the like. In at least one embodiment, the
computing device 102A comprises a television receiver and the input device 206 comprises
a television remote control communicatively coupled to the television receiver. ‘

[0032] The input device 206 may be further operable to control the operation of the
presentation device 204. For example, the presentation device 204 may comprise a
television that is remotely controlled by the input device 206 using IR or RF signals. In at
Jeast one embodiment, the input device 206 may be integrated with the presentation device
204, For example, the input device 206 and the presentation device 204 may comprise a

touch screen display. The input device 206 may also be integrated with the computing
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device 102A. For example, the input device 206 may comprise buttons of the computing
device 102A, such as an integrated keyboard of a laptop or a front panel display with
buttons of a television receiver or other type of entertainment device.

" [0033] The storage medium 110A may store data files having varying importance to
a user. The preservation of some files in the case of storage errors or physical failure of the
storage medium 110A may be very important to a user, whereas the pfeservation of other
files on the storage medium 110A may be less critical.

[0034] In operation, the controller 208 identifies one or more files stored on the
storage medium 110A for selective archival/backup 6n the second compﬁting device 102B.
The controller 208 initiates retrieval of the files from the storage medium 110A and
transmission of the files to the second computing device 102B via the network interface
216. In at least one embodiment, the backup process may be performed transparently to a
user. The backup process may be performed at any time according to any type of schedule.
For example, the backup process may be performed in the middle of the'night when a user
is not using the first or second computing devices 102A and 102B. '

[0035] In at least one embodiment, the storage medium 110A may subsequently fail
or may otherwise experience data corruption affecting the storage of data thereupon. After
repair of the storage medium 110A, the controller 208 may initiate tr,ansmissioﬁ of a request
via the network interface 216 to the second computing device 102B. The message may
request retrieval of the backup files stored on the second storage medium 110B. The second
computing device 102B transmits the files to the network interface 216 and the controller
208 coordinates restoration and storage of the files onto the first storage medium 110A.

{0036] The computing device 102A may also be configured to store backup data for
the second computing device 102B. For example, the network interface 216 may receive
files from the second computing device 102B and the controller 208 may coordinate storage
of the files onto the first storage medium 110A. In at least one embodiment, the storage of
backup files onto the first storage medium 110A may be performed transparently to a user
of the first computing device 102A. In other words, a user of the first computing device
102A may not be aware of the storage of the files onto the storage medium 110A. For
example, the output interface 210 may output menus of files stored on the storage medium
110A, and such menus may not illustrate to a user the existence of backup files stored on
the storage medium 110A.,

[0037] In at least one embodiment, two similar computing devices 102A and 102B

may each be conﬁgured to store a portion of backup data associated with the other device.
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Thus, a portion of the capacity of each computing device’s 102A-102B storage medium
110A-110B may be allocated to storage of backup data for the other device depending on
desired design criteria. For example, 20% of the storage capacity of each storage medium
110A-110B may be allocated to storing backup data for the other computing device 102A-
102B.

[0038] The techniques described herein are particularly applicable to selectively
archiving multimedia content, such as photos, audio content, video content or audio/video
content. For example, the techniques described herein may be utilized to selectively archive
recorded television programs on a DVR. The embodiments described herein will be
described in the context of a television distribution network and an associated DVR.
However, it is to be appreciated that the techniques may also be applied to other type§ of
multimedia systems, such as audio playback devices or video game consoles.

[0039] FIG. 3 illustrates an embodiment of a communication system 300. The
communication system 300 includes a contént source 302, a television distribution system
304, DVRs 306A and 306B, presentation devices 308A and 308B and a communication
network 310. Each of these components is discussed in further detail below. The
communication system 300 may include other components, elements or devices not
illustrated for the sake of brevity.

[0040] The content source 302 is operable for receiving, generating and
communicating content to one or more DVRs 306A-306B. The content to be received,
processed, outputted and/or communicated may come in any of various forms including, but
not limited to, audio, video, data,' information, or otherwise. In at least one embodiment, the
content source 302 is operable for receiving various forms and types of content from other
sources, aggregating the content and transmitting the content to the DVRs 306A-306B
through the television distribution system 304. It is to be appreciated that the content source
302 may receive practically any form and/or.type of information from one or more sources
including streaming television programming, recorded audio or video, electronic
programming guide data and the like. .

[0041] The television distribution system 304 is operable to transmit content from
the content source 302 to the DVRs 306A-306B. The television distribution system 304
may comprise any type of wired (e.g., cable and fiber) and/or wireless (e.g., cellular,
satellite, microwave, and other types of radio frequency) communication medium and any
desirecj network topology (or topologies when multiple mediums are utilized). Exemplary

television distribution systems 304 include terrestrial, cable, satellite and internet protocol
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television (IPTV) distribution systems. In at least one embodiment, the television
distribution system 304 broadcasts or multicasts content to a plurality of DVRs 306A-306B.
The television distribution system 304 may also distribute content to a specific addressable
DVR 306A-306B, such as video-on-demand content and the like. In at least one
embodiment, the content source 302 may be embodied as a transmission facility of the
television distribution system 304. Exemplary content sources 302 include over-the-air
(OTA) terrestrial transmission facilities, cable television distribution head-ends, satellite
television uplink centers, bréadband or internet servers and the like. The television
distribution system 304 may also distribute non-video content, such as electronic
programming guide data and the like which is processed by a DVR 306A-306B.

[0042] Each DVR 306A-306B is operable to receive content from. the television
distribution system 304 and store the received content for subsequent presentation to a user.
Each DVR 306A-306B is further operable to output the received and/or stored content for
presentation by the presentation device 308A-308B. In at least one embodiment, the
presentation devices 308A-308B are display devices (e.g.; televisions) configured to display
content to a user. The DVRs 306A-306B may receive an audio/video stream in any format
(e.g., analog or digital format), and store and output the audio/video stream for presentation
by the presentation device 308, In at least one embodiment, the DVRs 3.06A-306B may be
integrated with a television receiver, such as a satellite, cable, over-the-air, broadband or
other type of television receiver that receives and demodulates television signals that are
outputted for display on a display device (e.g., a television). As used herein, a television
receiver or DVR may also be referred to as a set-top box, which is a television receiver that
is located externally with respect to a display device. The DVRs 306A-306B may be
further configured to output menus and other information that allow a user to control the

- output of audio/video content by the DVRs 306A-306B, view electronic programming
guides (EPGs), set recording timers and the like. In some embodiments, the DVRs 306A-
306B and the presentation devices 308A-308B may be integrated as a device combining the
functionality of a display device and television receiver/DVR or the like.

_[0043] Responsive to particular recording timers or recording commands, each DVR
306A-306B coordinates the reception of video signals associated with a television program
through a television receiving resource (e.g., a television tuner) and storage of the video
signal onto a storage medium (e.g., a hard drive or Flash memory). In at least one
embodiment, each recorded television program may be stored in a separate file on a storage

medium of the DVR 306A-306B. A DVR 306A-306B may include any number of
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television receiving resources utilized for receiving television programs. A DVR 306A-
306B minimally includes at least one television receiving resource to receive and record
video signals associated with a television program. A DVR 306A-306B may include
multiple television receiving resources to record multiple television programs
simultaneously. For example, 2 DVR 306A-306B may include two or more tuners that
allow recording and/or viewing of multiple programs though a DVR 306A-306B
simultaneously. In at least one embodiment, a DVR 306A:306B may include multiple
types of television receiving resources, such as an over-the-air (OTA) tuner and a satellite
and/or cable television tuner that may be utilized to receive and/or record programs from
multiple-sources.

[0044] The DVRs 306A and 306B are communicatively coupled through a
communication network 310 and exchange data therebetwgen. The communication network
310 may comprise any type of communication network and may be similar to the
communication network 104 (see FIG. 1). For example, the communication network 310
may comprise a LAN within a home coupling two or more DVRs 306A-306B. In another
embodiment, the communication network 310 may comprise the internet or other WAN
communicatively coupling multiple DVRs 306A-306B in disparate locations.

[0045] FIG. 4 illustrates an embodiment of 2 DVR 306A of FIG. 3. FIG. 4 will be
discussed in reference to the communication system 300 illustrated in FIG. 3. The DVR
306A includes a communication interface 402, a storage medium 404, control logic 406, an
input interface 408 and a network interface 410. Each of these components will be
discussed in greater detail below. The DVR 306A may include other elements, components
or devices which are not illustrated for the sake of brevity.

[0046] The communication interface 402 is operable to receive content 412 from the
televis%on distribution system 304. More particularly, in at least one embodiment, the
communication interface 402 receives and tunes a television signal including television
programming, The communication interface 402 may receive an over-the-air (OTA)
broadcast, a direct broadcast satellite signal, a cable television signal or an IPTV signal and
tune the content 412 to extract the selected television programming. In at least one
embodiment, the communication interface 402 may comprise multiple tuners, utilized by
the DVR 306A to output and/or record multiple television programs simultaneously.

[0047] The storage medium 404 is operable to persistently store video signals
recorded by the DVR 306A. The storage medium 404 may comprise any type of non-

volatile memory appropriate for storing video signals or other content recorded by the DVR
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306A. Exemplary storage mediums 404 include hard drives (e.g., magnetic memory), flash
memory, battery backed up memory and the like. In at least one embodiment, the §torége
medium 404 may be internally located within the DVR 306A. In other embodiments, the .
storage medium 404 may be located external with respect to the DVR 306A. The DVR
306A may also utilize a combination of internal and external storage mediums 404 for
storage of video signals. '

[0048] The input interface 408 is operable to wirelessly receive data from a remote
control (not shown in FIG. 4). The input interface 408 may communicate with a remote
control utilizing any type of IR or RF communication link. In at least one embodiment, the
input interface 408 receives a key code from a remote control (not shown in the figures)-and
responsively provides the key code to the control logic 406 for processing. The data
received from the remote control may be utilized by the control logic 406 to control the
output of content by the control logic 406.

[0049] The control logic 406 is operable to control the operation of the DVR 306A.
The control logic 406 may be a single processing device or a plurality of processing devices
that cooperatively operate to control the operation of the DVR 306A. The control logic 406
may include various components or modules for processing and outputting audio/video
content. Exemplary components or modules for processing audio/video content include a
demodulator, a decoder, a decompressor, a conditional access module and a transcoder
module.

[06050] The control logic 406 coordinates storage of the content 412 onto the storage
medium 404. More particularly, in at least one embodiment, the control logic 406 operates
responsive to recording timers configured on the DVR 306A to command the
communication interface 402 to receive content from a specified channel and coordinates
storage of the content onto the storage medium 404. The control log.ic 406 may also operate
to store content received from the communication interface 402 responsive to user input
requesting to record a presently viewed program (e.g., the user presses a record button).

[0051] In at least one embodiment, the control logic 406 is operable to generate an
audio/video output 414 based on the content 412, e.g., pass through the signal for display by
an associated presentation device 308A. The control logic 406 is also operable to retrieve
stored video content from the storage medium 404 to generate an audio/video output 414 for
display by the presentation device 308A. The presentation device 308A then presents the
audio/video output 414 to the user. The control logic 406 may incorporate circuitry to

output the audio/video streams in any format recognizable by the presentation device 308A,
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including composite video, component video, Digital Visual Interface (DVI), High-
Definition Multimedia Interface (HDMI), 1394 and WiFi The control logic 406 may also
incorporate circuitry to support multiple types of these or other audio/video formats. In at
least one embodiment, as'described above, the DVR 306A may be integrated with the
presentation device 308A, and the conﬁo] lo;gic 406 may be operable to control the
presentation of the audio/video output 414 by the presentation device 30.8A.

[0052] To coordinate the storage of the content 412, the control logic 406 is
operable to receive user input requesting to record one or more television programs. The
control logic 406 reSponsivefy sets recording timers associated with the television programs.
Responsive to the recording timers, the control 4logic 406 coordinates the recording of the
content 412 into a file of the storage medium 404. ‘

[0053) The network interface 410 is connected to a communication network 310
(see FIG. 3) and provides bi-directional data transmission between the DVR 306A and the
DVR 306B and/or other devices on the communication network 310. In at least one
embodiment, the network interface 410 is an Ethernet connection communicatively coupled
to the internet or other type of data communication network. It is to be appreciated that
other types of wired and wireless connections may be utilized, such as WiFi, depending on
desired design criteria.

[0054] In at least one embodiment, the control logic 406 identifies various files 420
for transmission to. the DVR 306B and the network interface 410 initiates transmission of
the files 420 to the DVR 306B through the communication network 3-i0. The DVR 306B
receives and stores the files 420 for backup purposes. 'The control logic 406 may then
subsequently request retrieval of the files 420 from the DVR 306B and utilize the received
files 420 to restore data stored on the storage medium 404.

[0055] Similarly, the network interface 410 may receive different files 420 from the
DVR 306B and provide the files 420 to the control logic 406 for further processing. For
example, the DVR 306B may provide files 420 to the DVR 306A for backup storage on the
storage medium 404. The control logic 406 coordinates storage of the files 420 onto the
storage medium 404 for backup purposes. Responsive to a subsequent request, the control
logic 406 is operable to initiate retrieval of the backup copies of the files 420 on the storage
medium 404 and transmission of the files 420 through the network interface 410 to the DVR
306B..

[0056] As described above, data may be selected for backup based on various

characteristics or attributes of the files. In at least one embodiment, data is assigned a value
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based on various criteria and high valued content is prioritized for backup on another
computing device. For example, various heuristic rules may be applied to identify high
value content. The DVR 306A may then select portions of data stored on a storage medium
based on the values and transmit the selected portions of data to another computing device
for backup storage.

[0057) For example, a user may provide input specifying the importance of the file
(e.g., high, medium or low importance), either when setting a recording timer or subsequent
to recording of the event. In at least one embodirﬁent, a user may lock a file from deletion.
The locking of the file may be utilized by the control logic 406 to implicitly specify the
importance of the file. The importance of the file may then be utilized to prioritize files for
backup on another computing device. In at least one embodiment, a content provider may
provide metadata, in association with video content, specifying the importance of an event.
For example, a big sporting event, such as the Super Bowl, may be designated as a high-
importance event, whereas a particular episode of a news program, such as Sports Center
may be designated as a low importance event:

[0058] In at least one embodiment, the content or subject matter of an event may be
utilized to prioritize backup of particular content. For example, specific programs of
content may be assigned a high value, such as top rated programs, programs frequently
viewed by the user, programs which the user typically watches related programming (e.g.,
same series or similar genre) or the like. In at least one embodiment, programs broadcast on
a spec@ﬁc channel may be assigned a high value based on the broadcast network.

[0059] In at least one embodiment, one-off or special edition programming may be
identified as a high value event. For example, a special news program about the death of a
celebrity may be identified as a high value event. A one-time purchase event may also be
tagged as high value content., In at least one embodiment, programming which is recorded
responsive to a single instance recording timer rather than a recufring recording timer may
-be identified as a high value event. For example, a user that sets a recording timer to record
a single episode of Seinfeld more likely places a high value on the recording than a user that
has recorded every episode of Seinfeld using a recurring timer. '

[0060] A user’s viewing habits may also be utilized to identify high value éontent.

. For example, content which has been viewed repeatedly may be identified as high value
content based on the frequency of viewing. In at least one embodiment, if a user frequently
views ‘a particular series of programming, then programming from that series may be

designated as high value content. For example, if the user views every episode of a
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particular program, then one or more episodes of the program may be icientified as high
value content. In at least one embodiment, the control logic 406 may place particular
emphasis on valuing unviewed content. For example, if a user watches every episodé ofa
particular television series, then the control logic 406 may identify unviewed episodes of the
series television series as high value content until the episode is viewed. In at least one
embodiment, the genre of programming may also bé utilized to identify the value of content
for backup. For example, if a user predominantly watches horror programming, then the
control logic 406 may value horror programming higher than other genres of programming,
§uch as romantic comedies.

[0061) In at least one embbdiment, the frequency of broadcast for particular
programming may also be utilized to identify the value of the content. For example,
programming which is frequently broadcasted may have less value to the user because the
content is more easily replaceable. Thus, if the storage medium 404 fails, then the control
logic 406 may be able replace frequently broadcasted content (e.g., syndicated
programming, such as Sponge Bob Square pants) quickly by recording subsequent
broadcasts of the programming. In at least one embodiment, the control logic 406 searches .
an electronic programming guide to identify future broadcasts of programming. If future
broadcasts are located, then the control logic 406 may assign a lower-value to the content,
depending on desired design criteria. For example, the control logic 406 may decide to
allocate limited backup space to other programming which is not broadcast as frequently.
In at least one embodiment, the control logic 406 may evaluate the value of content
periodically as broadcast schedules change. For example, a frequently broadcasted program
which is subsequently removed from the programming schedule may be reassigned a higher
value once replacement of the program becomes more difficult. ‘

[0062] It is to be appreciated that the control logic 406 may utilize any technique for
selecting high value content for backup based on desired design criteria. Described herein
are various embodiments of evaluating the value of content for backup purposes. The
control logic 406 may utilize any combination of the aforementioned techniques for
selecting content for backup depending on desired design criteria.

[0063] In at least one embodiment, content may be transmitted from the DVR 306A
to the DVR 306B for backup in real-time. In other words, content is transmitted from the
DVR 306A to the DVR 306B for backup as the content is being recorded. For example, the
control logic 406 may operate to provide content 412 received by the communication

interface 402 to the storage medium 404 for storage, the network interface 410 for
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transmission to the DVR 306B and to the presentation device 308A for output of the
audio/video output 414 substantially simultaneously. Thus, content is backed up at an
earlier time, lessening the likelihood of loss of the content if the DVR 306A fails prior to
operation of a subsequent archiving process.

[0064] While the techniques described herein are particularly applicable to backing
up content on a set of paired DVRs 306A-306B, it is to be appreciated that archival of
content may be performed across a number of similar devices. For example, the DVR 306A
may transmit content for backup to multiple similar DVR devices communicatively coupled
over a communication network. In at least one embodiment, data is duplicated across each
of the other DVRs. For example, a single backup program may be stored on multiple other
DVRs. In other embodiments, the DVR 306A may identify a portion of content stored
thereupon for backup on other devices and may divide the selected content for backup on
other devices. In other words, the DVR 306A stores a first portion of content on a first
device, a second portion of content on a second device and a N-th portion of content on an
N-th device. A

[0065] In at least one embodiment, a communication network includes a plurality of
DVR devices, each storing a distinct set of user accessible content. In the event of a storage
failure, a DVR may be operable to retrieve content from .various devices of the network to
restore its data. Because many users record the same program, it may be possible for a
DVR to restore its data in the event of a storage faiture without having previously backed up
content on other storage devices. Rather, the DVR may retrieve copies of the data from
other storaée devices of the network which are already storing the same data. This
technique may be augmented with the -selective archival techniques described above to
backup less popular content on other devices of the network. while leveraging highly
available content stored on other devices to restore a storage medium in the event of a
failure.

[0066] FIG. § illustrates an embodiment of a communication system 500. The
communication system 500 includes; a plurality of DVRs 502A-502F, a communication
network 504 and a managemént server 506. Each of these components is discussed in
greater detail below. The communication system 500 méy include other components,
elements or devices not illustrated for the sake of brevity.

[0067] Each of the DVRs 502A-502F is operable to receive and store content. Each
DVR 502A-502F may have the same recording capacity or a different recording capacity

depending on desired design criteria. The DVRs 502A-502F may be similar to the DVRs
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306A-306B (see FIGS. 3 and 4) and further discussion in omitted herein for the sake of
brevity. )

[0068] The communication network 504 is operable to communicatively couple the
DVRs 502A-502F with each other and with other devices of the communication network
504, such as the management server 506. The communication network 504 may be similar
to the communication networks 104 (see FIG, 1) and 310 (see FIG. 3) and further discussion
is omitted herein for the sake of brevity. .

[0069] The management server 506 is operable to manage the backup of content
émong‘ the DVRs 502A-502F. In at least one embodiment, the management server 506
maintains a profile of content stored on each of the DVRs 502A-502F. The management
server 506 may be further operable to request each of the DVRs 502A-502F to backpp
content on another DVR 502A-502F, depending on various factors. In at least one
embodiment, the management server 506 may be a separate physical device distinct from
the DVRS 502A-502F. In another embodiment, the functionality of the management server
506 may be performed by one or more of the DVRs 502A-502F.

[0070] Table 1 illustrgites an embodiment of the content stored on each of the DVRs
502A-502F. As illustrated in Table 1, there are ten programs that are recorded on'the
various DVRs 502A-502F. The management server 506 receives data from each of the
DVRs 502A-502F specifying the content stored thereupon, either in real-time or based upon
a periodic schedule. Based upon the data in Table 1, the management server 506 determines

whether a particular DVR should transfer content to another device for backup.

DVR Program

ID 1 2 3 4 S 6 7 8 9 10
A X X X X X X -
B X X X

C X X X X X X X
-D X X X X X X X X
E X X X X X
F X X

[0071) Table 1 —~ Content stored-on the DVRs

[0072] As illustrated in Table 1, program 1 has been recorded by five of the six
DVRs 502A-502F. Thus, in at least one embodiment, the management server 506 may
determine that none of the DVRs 502A-502F should backup this particular program on
another device due to the widespread availability of the program on the communication
network 504. Similarly, programs 2, 7 and 10 have been recorded by at least four of the six

DVRs 502A-502F, and programs 5, 6 and 8 have been recorded by at least three of the Six
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DVRs 502A-502F, so it may not be desirable to backup copies of these particular programs
due to the widespread availability of the recordings.

[0073] By contrast, program 4 has been recorded by just one of the six DVRs 502A-
502F. -Thus, it may be desirable to backup a copy of the program on at least one of the other
DVRs 502A-502F. In at least one embodiment, the management server 506 instructs the
DVR 502C to transfer program 4 to another DVR, such as DVR 502F, which has the most
free rec.ording capacity. Depending on the recording capacity of the various DVRs 502A-
502F, it may be desirable to backup the program 4 on multiple other DVRs 502A-502F to
protect against the possibility of failure of multiple DVRs 502A-502F.

"[0074] Programs 3 and 9 have both been recorded by at least two of the six DVRs
502A-502F, so the availability of these programs in the event of failure of the corresponding
devices is not as widespread as the other programs. Thus, it may be desirable to backup
these programs on at least one other DVR 502A-502F. For example, the management
server 506 may direct the DVR 502A to transmit a copy of program 3 to the DVR 502E for
backup. In the event of a storage failure, either the DVR 502A or the DVR 502D may
retrieve program 3 from the DVR 502E.

[0075] In the event of a failure of any particular DVR 502A-502F, the management
server 506 has records of what programs were recorded thereupon, Thus, the management
server 506 may control the restoration of the programs onto the storage medium by
autﬁorizing a DVR 502A-502F to retrieve and store programming from other DVRs 502A-
502F. . The management server 506 is operable to allow a particular DVR to restore
programming previously stored thereupon while restricting the DVR from retrieving.
programming which was not previously stored thereupon. For example, in the event of a
failure, the DVR S502F may retrieve and store programs 1 and 8 from other DVRs 502A-
502F, but may not retrieve and store any of the other programs illustrated in Table 1. Thus,
‘the backup techniques described herein allow restoratibn of content that-a device previously
stored, while restricting the device’s ability to later retrieve content which was not
previously present on the device prior to failure.

[0076] FIG. 6 illustrates a process of storing media content. The process of FIG. 6
is particularly applicable to selectively backing up stored multimedia content on other
devices of a communication network. The process of FIG. 6 may include other operations

not illustrated for the sake of brevity.
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[0077] The process includes storing a plurality of media content files on a first
storage medium of a first entertainment device (operation 602). For example, content files
may be stored responsive to recording timers for various television programs.

[0078] The process further includes selecting a portion of the media content files for
backup based on characteristics of the media content files (operation 604). More
particu'larly, operation 604 may include identifying high value content for selective backup.
High value content may be selected according to any of the selection techniques described
above. The process further includes transmitting the portion of the media content files from
the first entertainment device to a second entertainment device through a communication
network (operation 606) and storing the portion of the media content files on a second
storage medium of the second entertainment device (operation 608).

[0079] In the event of a storage device failure, the first entertainment device may
request to retrieve content from the second entertainment device for restoration of the data.
The process may further include transmitting a request to the second entertainment device to
retrieve the portion of the media content files (bperation 610) and receiving the portion of

.the media content files from the second entertainment device (operation 612). Responsive
to receiving the content from the second entertainment device, the first entertainment device
stores the portion of the media content files on the first storage medium (operation 614). -

[0080] Although -specific embodiments were described herein, the scope of the
invention is not limited to those specific embodiments. The scope of the invention is

defined by the following claims and any equivalents therein.
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We claim:
1. A method of backing up media content files stored on a
digital video recorder (DVR), the method comprising:

storing a plurality of media content files on a first storage
medium of the digital video recorder, wherein each of
the media content files is associated with a television
program recorded by the digital video recorder;

assigning an archival value to each of the media content
files based on chamcteristics of the associated television
program;

autornatically selecting only a portion of the media content
files to be backed up based upon the archival values of
the media content files such that the media content files
having the highest archival values are priorilized for
backup

transmitting the selected portion of the media content files
from the digital video recorder to another digital video
recorder through 2 communication link for backup stor-
age on a second storage medium of the other digital
video recorder.

2. The method of claim 1, further comprising:

transmitting a request 10 the other digital video recorder to

retrieve the portion of the media content files stored on
the second storage medivm;

receiving the portion of the media content files from the

other digital video recarder; and

restoring the portion of the media content files on the first

storage medinm,

3. The method of claim 1, wherein the assigning comprises
determining a frequency that ihe associated television pro-
gram is broadcast, and assigning lower archival values to
programs with higher broadeast frequencies.

4, The method of claim 1, wherein the archival value is
higher for a program that is recorded as a single instance than
for a program that is recorded with a recurring timer.

5. The method of claim 1, wherein the archival value is
based at least in part on a frequency of viewing of the plurality
of media content files.
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6. The method of claim 1, wherein selecting a portion ofthe
media content files further comprises selecting at least one
unviewed media content file for backup.

7. The method of claim 1, wherein the assigning comprises:

searching an electronic programming guide to locate other
occurrences of the television program associated with
the at least one of the media content files; and

increasing the archival value for the media content file
responsive to locating no other occurrences of the tele-
vision program in the electronic programming guide.

8. The method of ¢claim 1, wherein selecting the portion of
the media content files further comprises: selecting at least
onemedia content file that has been protected by a nser of the
entertainment device.

9. A digital video recorder comprising:

a communication interface operable to receive television

programming from a television distribution network;
anetwork inlerfaca communicatively coupled 1o a comumu -
nication network;

a storage medium operable to store a plumlity of media
content files associated with a plurality of television
programs that have been recorded by the digital video
recorder;

and a confroller ¢perable to:

assign an archival to each of the media content files based
on characteristics of the associated television programs;

autornatically select only a portion of the media content
files for backup on another digital video recorder based
on the archival values of the media content files such that
the media content files having the highest values are
prioritized for backup;

and initiate transmission of the portion of the media con-
tent files from the digital video recorder for backup
siarage on a second digital video recorder via the net-
work interface.
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10. The digital video recorder of claim 9, wherein:

the processor is further operable to initiate transmission of
a message fo the second digital video recorder through
the network interface, the message requesting to refrieve
the portion of the media content files from the second
digilal video recorder;

the network interface is operable to receive the portion of
the media content files from the second digital video
recorder; and

the processor is operable 1o coordinate restoration of the
portion of the media content files received from the
second digital video recorder on the storage medium.

11. The digital video recorder of claim 9, wherein the
network interface is operable to receive a second portion of
media content tiles from the second digital video recorder and
the processor is operable 10 coordinate storage of the second
portion of the media content files onto the storage medium.

12. The digital video recorder of claim 9, wherein the
archival value is assigned based upon a frequency that the
associated television program is broadeast, such that lower
archival values are assigned to programs with higher broad-
cast frequencies.

13. The digital video recorder of claim 12, wherein the
processor receives metadata, from a content provider, the
metadata specifying the archival value of the at least one of
the media content files.

14. The digital video recorder of claim 9, wherein the
processor is operable to receive user input specifying the
archival value for the at least one of the media content files.

15. The digital video recorder of claim 9, wherein the
archival values are based on a frequency of viewing of the
associated television programs.

16. The digital video recorder of claim 9, wherein the
processor selects at least one of the media content files for
backup that is unviewed by a user,

17. The digital video recorder of claim 9, wherein the
processor is operable to search an electoonic programuming
guide 1o locate other occurrences of a television program
associated with the at least one of the media content files and
to assign the archival value responsive to locating no other
occurrences of the television program in the electronic pro-
gramming guide.
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