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MULTIPLE VIEWS RECORDING

RELATED APPLICATION

[0066] This application claims the priority benefit of U.S. Patent Apphication No.
14/136,721, filed December 20, 2013, which is incorporated herein by reference in its

entirety.
FIELD
{6631} The present disclosure relates generally to providing video content recording, and

in a specific example embodiment, to providing multiple views recording.

BACKGROUND

18682] Conventionally, when a user desires to record two ovents {e.g., television shows)
back-to-back, two different files are created — one for the first event and ogne for the second
cvent. Because it is desirable to add padding to a beginning and end of a scheduled event,
the two differcot files contain overlapping portious. Additionally, two tuners may be
needed in order to record two back-to-back events with appropriate padding since the
padding at the end of the first event overlaps with the padding at the begimning of the

second cvent.

BRIEF DESCRIPTION OF DRAWINGS

(80831 Various ones of the appended drawings merely illustrate example erabodiracnts of
the present invention and cannot be considered as limiting its scope.

[0604] FIGS. 1A-C are diagrams illustrating a coraparison of conventional recording
versus multiple views recording.

(8065 FIGS. 2A-C are diagrams illustrating an cxample generation of a file from a
review buffer.

[6086] FIGS. 3A-C are diagrams illustrating another example generation of a file from a
review butfer,

[3007] FIG. 4 is a block diagram tllustrating an example embodiment of a set top box for
providing multiple views recording.

[0008]  FIG. S is a flow diagram of an example method for generating a multiple views

recording.
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[6089] FIG. 6 is a flow diagram of an example method for generating a recording from a
review butfer.

188161 FI1G. 7 is a flow diagram of an example method for presenting a view from a
stored file that contains multiple views.

(6611} FIG. B is a simplified block diagram of a machine in an example form of a
coraputing system within which a set of instructions for causing the machine to perform any

one or more of the methodologies discussed herein may be executed.

DETAILED DESCRIPTION
166124 The deseription that follows includes systems, methods, techniques, instruction

sequences, and computing machine program products that ernbody illustrative ermbodiments
of the present invention. In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide an understanding of various
embodiments of the inventive subject matter. It will be evident, however, to those skilled in
the art that embodiments of the inventive subject matter may be practiced without these
specific details. In general, well-known instruction instances, protocols, structures, and
techniques have not been shown in detail.

[0013] Example embodiments described herein provide systeras and methods for
providing multiple views recording. In example embodiments, an indication to record serial
events including a first event and a second cvent on a same channel is recetved. A
recording stream is started at a beginning of the first event and ends at an end of the second
event. In example embodiments, the recording stream may be made up of several
clemeuntary strearns. For example the elementary streams may include a video elementary
stream, one or more audio elementary stream {¢.g., one audio clementary stream per
language), and other types of clernentary streams. View markings are mserted in the
recording stream that differentiate a first view corresponding to the first event from a
second view corresponding to the second event. The view markings may include padding
added to the first and second events. Thus, the recording stream creates a single file that
contains multiple views. The single file is stored for later playback.

16814} In a further erabodiment, an indication to record one or more events contained
within a review buffer is received. A point to split a file containing at least one cvent of the
one or more events from the review buffer is determined. The point may correspond to an

end {with padding) of one of the one or more events. The file that contains the at least one
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event from the review buffer is split based on the determination. The file is stored into a
file storage for later playback.

18815} As such, some example embodiments are directed to back-to-back or serial
recording of two events {¢.g., two television shows or other programming content) on a
same channel by a set-top box (STB). Typically when recording an event, padding is
desired in casc the event starts earlier or ends later than scheduled {e.g., in an clectronic
program guide; “EPG”). For example, the recording of the event may begin a
predetermined pad time {¢.g., a front pad time of 1-5 minutes) before the scheduled event
and/or cod a second predetermined pad time {e.g., a rear pad time of 1-5 minutes) after the
scheduled event ends.

19016} FIGS. 1A-C are diagraros tllustrating a comparison of conventional recording
versus an example multiple views recording embodiment. With padding, recording streams
of the two serial events will overlap. That 1s padding at the end of a recording strcam for
the first event will overlap padding at a beginning of a recording stream of the second event.
This may causc a conflict in the system. Accordingly, overlapping padding in the two
recording streams may not be recorded if only a single tuner is available. FIG. 1A shows a
conventional single tuner recording process. In the example of FIG. 1A, a single tuner
{tuner1) may add padding to the beginning of a recording stream of eventl, but refrain from
adding padding to the end of the recording stream of event! since tunerl must, instead start
recording event?. However, tuner] may add padding to the end of the recording stream of
eventZ. The result of the recording process in FIG. 1A is two files with incomplete padding
{e.g., no padding at the end of the first recording strearn or beginning of the second
recording stream) that are stored separately.

[8617] However, if two tuners are available for recording, then, as shown in FIG. 1B, the
fist turner (tunerl) may record eventl with sufficient padding at the beginning and end of
the recording stream of eventl. Similarly, a second tuner (funer2) may record event2 with
sufficient padding at the beginning and end of the recording stream of eveni2.
Alternatively, recording of eventl and event2 by a single tuner (tuneri} may be possible in
himited cases when shared between the two events. In these cases, the overlapping padding
may be duplicated (¢.g., copied) by tuner] in the two recording streams. However, using a
single tuner! to generate two different recording strearus may not be supported by hardware
in the STB. Additionally, the hardware may have limitations {e.g., max N streams).

Furthermore, the result of the recording process of FIG. 1B is still two files with a



WO 2015/095827 PCT/US2014/071726

duplicated portion in both (¢.g., the overlapping padding). Therefore, even though the
recording streams are from the same channel, in order to record both streams with sufficient
padding, more resources are needed. Such resources may include tuners, demultipicxers,
storage space, and CPU processing power {¢.g., to copy portions of the recording stream).
[6618]  As such, example embodiments provide multiple views recording as shown in the
example of FIG. 1C. A same tuner (tunerl) may continuously record a single stream that
includes multiple events. The recording of an event {or multiple events) inside a stream that
starts and ends at a specific time with appropriate padding may be referred to as a “view.”
As such, a resulting file of the recording stream mway coruprise oue or more views {e.g.,
multiple views) created using less resources. The resulting file may contain view markings
that indicate the beginning and end of cach event along with the appropriate padding (e.g.,
mark the views}. During playback of an event, the STB will know where the event starts
and cuds in the single file (including padding) based on the view markings. It is noted that
while FIG. 1C illustrates two overlapping views in the recording stream, any number of
overlapping views may be present in the recording stream (e.g., views for eventl, event 2,
event 3, and so on).

[0019] FIGS. 2A-C are diagrams illustrating an cxample generation of a file from a
review buffer. The review buffer is a temporary recording of what the user is currently
watching that provides views of past events for a predetermined amount of time {e.g., 2
hours). Typically, the review buffer records, n the background, for the predetermined
amount of time {e.g., 2 hours) events on a same channel that the user is watching. Using the
review buffer, the user can pause, rewind, and re-view portions of a current or past cvent.
For example, the user can rewind “live” television for two hours (or the length of time
permitted by the review buffer). Referring to FIG. 24, a review buffer 202 is shown., The
review butfer 202 provides views of eventl, eventZ, and event3. A front end 204 of the
review buffer 202 may record what the user is currently, in real-time, viewing. Assunung
that the review buffer 202 1s 2 hours long, event] and event 2 may be half hour evenis while
event3 and eventd may be full hour events.

[0626] FIG. 2B illustrates the review buffer 202 approximately a half hour later than that
shown in FIG. 2ZA. A recording stream of the review buffer 202 has dropped the recording
of eventl and, instead, is recording a portion of eventd. Anytimae during a period of the
review buffer (e.g., within a 2 hour window of the review buffer 202}, a user may indicate a

desire to record, for later playback, an event in a portion of the review buffer 202, In the
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example shown in FI1G. 2B, the user has indicated a desire to record event2 {as indicated by
shading). Even though event? occurred roughly 1.5 hours in the past, because a recording
or view of event?2 still exists in the review buffer 202, the STB can create a file that includes
the view of event2 from the review buffer 202.

[6621] Referring now to FIG. 2C, the review buffer 202 has advanced in time to record
portions of cvent3, eventd, and cventS. Since the review butfer 202 has advanced past an
end of event2, the recording of event2 may be split or detached {shown by split lines 206)
from the review buffer 202 (with sufficient padding). The recording of event2 may then be
stored as a file for later viewing. 1t is noted that the file containing event? is not a copy of
the review buffer, but instead, is just a saved portion of the review buffer 202, Because
copying does not need to be performed, resources may be saved {e.g., CPU processing
power).

[0022] FIGS. 3A-C arc diagrams ilustrating another example generation of a recording
from a review buffer 302, While the example shown in FIGS. 2 recorded a single event for
tater playback from the review buffer 202, the cxample of FIGS. 3 15 directed to recording
wmultiple events from the review buffer 302, For exarmple, FIG. 3A illustrates that a user has
indicated a desire to record event! and event3 for later playback.

[6023] v one erobodiment, the STB may split the file for cach desired event once the
review buffer 302 has advanced past the end of the event (with sufficient padding). As
shown in FIG. 3B, a fivst file may be created from the review buffer 302 at the end of
eventl and a second file may be created from the review buffer 302 at the end of event3.
The two files are distinguished by the split lines 304, It 1s noted that the files may contain
the appropriate padding at the beginning and end of the event.

[0624] In an alterpative embodiment, the STB may split the file for the two desired events
at the end of the second desired event as shown 1o FIG, 3C. As such, a single file as
indicated by the split lines 304 may be created from the review buffer 302 that includes a
view for event] and a view for event3. The view for event] aund event3 may be
differentiated in the file by view markings 306 to indicate an end or begin {with appropriate
padding) for each event. In a further embodiment, a view of eventZ may be removed from
the file to condense the file and reduce storage requirements,

[8025] It is noted that for the exaraples discussed 1o FIGS. 2 and 3, the view markings
306 may be inserted into the review buffer 202 or 302 while the review buffer 202 or 302

stili retains the events being recorded for later playback. These view markings 306 may be
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used by the STB to split or detach the recording to create the file(s). Because copying does
not need to be performed, resources may be saved {e.g., CPU processing power).

180261 In example embodiments, an event may be defined by the EPG by a start time and
end time on a specific channel. As such, the user may indicate a triplet of information (e.g.,
start time, end time, and channel information) in order to record the event. For example, the
user may indicate to record channel X from 9pm to 11pm (plus possible padding). The
event may then comprise programming content from 9pm to 1lpm on channel X, The use
may then indicate to record channel X from 8pm to 10pm. In this case, the event may
comprise progranuning content from Bpm to 10pm on channel X. In this case, the views
within the recording stream (of the events) overlap for 1 hour of programming content (plus
padding). Therefore, overlaps in views way juclude more than just overlapping paddiog
{e.g., at least overlapping padding, but may include overlaps in part of the event
programming content}.

(6627}  FIG. 4 is a block diagram illustrating an example embodiment of a set top box
{(5TB} 400 for providing multiple views recording. The STB 400 generates files with
multiple views or generates a file frovn a review buffer {e.g., separating at least one view
from the views of the review buffer) with reduction in use of resources. Accordingly, the
STH 400 may comprise a recording voodule 402, at least one tuner 404, a view module 406,
and file storage 408 ali communicatively coupled together. It is noted that other
components not necessary to describe example embodiments way also be included in the
STB 400 (e.g., decoders, demultiplexers, processors, modulators),

[0028] The recording module 402 manages the recording of streams by each tuner 404
inchiding review buffers. In example emnbodiments, the recording module 402 may receive
an indication of onc or more events that a user wants to record. The recording module 402
way mstruct the tuner 404 to record the one or more events using a single recording stream
that results in a single file. If multiple views (¢.g., recordings of multiple events) are within
the single file, the recording module 402 may wsert view roarkings at a begining and end
for cach desired event that may include appropriate padding. The generated file 15 then
stored to the file storage 408 for later playback.

180291 Additionally, the recording module 402 may split or detach a file containing a
desired cvent from a review buffer. By splitting the file from the review buffer, instead of
copyving a portion of the review buffer, the recording module 402 reduces use of resources

{c.g., CPU processing power required to copy and store large bites of data).  The generated
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file is stored to the file storage 408 for later playback. It is noted that while example
embodiments describe the tuner 404 as recording the events, in alternative ernbodiments, a
separate component of the STB 400 may perform the recording operation.

[8636] The view module 406 manages the playback of views from stored files.
Accordingly, the view module 406 may receive a request from a user to playback a
particular event. The view module 406 accesses the file storage 408 to obtain the
corresponding file that contains the event. Assuming the file contains more than one event,
and as such contains multiple views, the view module 406 determines locations of the view
markings that correspond to the requested event. The view module 406 then causes
presentation of the view (and only of that view), as indicated by the view markings, for the
event. The view may include padding at a beginning and/or end of the event.

130311 It is noted that while the file storage 40K is shown to be a part of the §TB 480, in
alternative embodiments, the file storage 408 may be located elsewhere. For example, the
file storage 408 may be located in a “cloud” or be at a service provider location.

[00832] Referring now to FIG. 5, a flow diagram of an example method 500 for generating
a multiple views recording is shown. The operations of the method 500 may be performed
by components of the STB 400. In operation 502, an indication to record serial events is
recetved. In example embodiments, the recording module 402 may receive a request from a
user to record at least two events that are back-to-back on a same channel.

18633]  In operation 504, the STB 400 starts to record a fivst event (event1). The
recording may be performed by the tuner 404. The corresponding recording stream may
melude a front padding added to the beginning of eventl. The tuner 404 may continue the
recording stream through the end of event] and beginning of a second event (eventZ). At
operation 506, recording may stop at an end of event2. In example erabodiments, padding
way be added to the end of event2 in the recording stream.

80341 In operation 508, views corresponding to eventl and event2 may be marked with
view markings to indicate where a view of event 1 starts and ends and where a view of
cvent? starts and end in a file created from the recording stream. The view markings may
be inseried by, for example, the recording module 402 into the recording streara that
constitutes the file. 1t is noted that while the method 500 indicates that the view markings
are inserted after the recording 1s completed, example erbodimnents may insert the view
markings on-the-fly during the recording of the events. The file with appropriate view

markings is stored to the file storage 40¥ for later playback in operation 510.
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[6035] FIG. 6 is a flow diagram of an example method 600 for generating a recording
from a review buffer. The review buffer is a temporary recording of what the user s
watching that provides views of past events for a predetermined amount of time (e.g., 2
hours). In operation 602, a review butfer starts to record. Typically, the review buffer
starts to record as soon as a user starts to view an event and continues to record {(typically on
a same channel) until the user stops viewing. A length of the review buffer may correspond
to a predetermined length of time (e.g., 2 hours).

180361 In operation 604, an indication to record a first event (eventl) is received.
Accordingly, the recording module 402 may receive the indication or request to record
eventl. As long as eventl is within a window of the review buffer {c.g., within the Z hour
fength of time of the review buffer), the recording modale 402 may trigger the recording of
eventl.

[0037] A determination may be maade at operation 606 as to whether a second event
{event2} is also indicated to be recorded. 1f no event2 is indicated to be recorded, then at
operation 608, a file that contains a view of cvent! may be split off or detached from the
review buffer. In exarople embodiments, the file s split off, with appropriate padding, at a
point after the review buffer advances beyond an end of eventl.

[6038] I, however, eveni2 is also requested to be recorded 1u operation 606, then a
further determination may be made at operation 610 as to whether to split a file at an end of
eventl or eventZ. For example, if there 1s a bhuge gap 1u timoe between eventl and event?
{¢.g., 1.5 hours of another event in between), the recording module 402 may determine that
it would be more efficiont to split a first file after the end of eventl and create 4 second file
{by splitting a second file off of the review buffer) that ouly contains event2. Accordingly,
if at operation 610, it is determined to split the file at the end of cventl, then the method 500
proceeds to operation 608 where the file 1s split from the review butfer at a point after the
end of eventl with appropriate padding.

[6039] However, if the deterroination at operation 610 1s to not spht the file at the end of
cventl, then at operation 612, the file may be split from the review buffer at a point after an
end of event2. Views that correspond to eventl and event2 {with appropriate padding if
required) may be marked in the file tn operation 614 by inserting view markings. It is noted
that, in various embodiments, the view markings may be inserted (¢.g., by the recording
module 402} at any time before or after the splitting of the file from the review buffer. The

file 1s stored to the file storage 408 in operation 616.
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[0046] FIG. 7 is a flow diagram of an example method 700 for presenting a view from a
stored file that contains raultiple views. The operations of the method 700 may be
performed by the view module 406. In operation 702, an indication to view a recorded
event 1s received. For exaraple, the view module 406 may reccive a request to view the
recorded event. In operation 704, a file that corresponds to the recorded file is accessed
from the file storage 408.

{30411 In operation 706, view markings of a view that corresponds to the recorded event
are determined. Because the file contains more than one recorded event, the file is marked
with viewing markings that indicate where cach view in the file begins and ends (sometimes
with appropriate padding). The view module 406 determines or identifies the view using
these view markings. In operation 708, the view is presented to the user by the view
module 4006,

[0042] Example embodiments allow multiple events on a same channel to be recorded in
a single file using a single tuner. As such, there is no need for hardware to shared one tuner
imput with several output files. Additionally, any number of views may be created and
stored within a single stream or file; there is no hardware himitation. By recording within a
single file or splitting a file from a recording buffer, there is reduced stress on CPU and
hardware since there is no need to record/duplhicate overlapping segroents {e.g., padding) on
the same channel nor is there a need to copy large amounts of data to create a new file. The
clirmination of overlapping recordings also reduces storage space requirernents.
Accordingly, one or more of the methodologies discussed herein may provide the technical
effect of reducing computing resources used by one or more devices within the systern.
Examples of such computing resources include, without limitation, processor cycles,
MCNory usage, storage space, and power consumption.

188431  FIG. 8 15 a block diagram llustrating compeonentis of a machine 800, according to
some example embodiments, able to read instructions from a machine-readable medium
{¢.g., a machine-readable storage mediur) and perform any one or more of the
methodologies discussed herein. Specifically, FIG. 8 shows a diagrammatic representation
of the machine 8§00 in the example form of 4 computer system and within which nstructions
824 {¢.g., software, a program, an application, an applet, an app, or other executable code)
for causing the machine 800 to perform any one or more of the methodologies discussed
herein may be executed. In alternative embodiments, the machine 800 operates as a

standalone device or may be connected {e.¢., networked) to other machines. In a networked
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deployment, the machine 800 may operate in the capacity of a server machine or a client
machine in a server-clicnt network environment, or as a peer machine in a peer-to-peer {or
distributed) network environment. The machine 800 may be a server computer, a client
computer, a personal computer (PC), a tablet coraputer, a laptop computer, a netbook, a set-
top box (§TB), a personal digital assistant (PDA), a cellnlar telephone, a smartphone, a web
appliance, a network router, a network switch, a network bridge, or any machine capable of
executing the instructions 824, sequentially or otherwise, that specify actions to be taken by
that machine. Further, while only a single machine is illustrated, the term “machine” shall
also be taken to include a collection of machines that individually or jowntly execute the
mstructions 824 to perform any one or more of the methodologies discussed herein.

[0844] The machive 800 includes a processor 802 {e.g., a central processing unit {(CPU), a
graphics processing unit (GPU), a digital signal processor (DSP), an application specific
mntegrated circuit (ASIC), a radio-frequency integrated circutt (RFIC), or any suttable
combination thereof), a main memory 804, and a static memory 806, which are configured
to communicate with cach other via a bus 808, The machine 800 may further include a
graphics display 810 {e.g., a plasma display pancl (PDP}, a light emitting diode (LED)
display, a liquid crystal display (LCD), a projector, or a cathode ray tube (CRT)). The
machine 800 roay also inclade an alpha-numeric input device 12 {e.g., a keyboard}, a
cursor control device 814 {e.g., a mouse, a touchpad, a trackball, a joystick, a motion
sensor, remote control device, or other poiuting mstrument), a storage unit 816, a signal
generation device 818 {e.g., a speaker), and a network interface device 820,

[8645] The storage unit 816 ncludes a machine-readable medium 8§22 on which 1s stored
the instructions 824 embodying any one or more of the methodologies or functions
deseribed herein. The instructions 824 may also reside, completely or at least partially,
withio the main memory 804, within the processor 802 {¢.g., withiu the processor’s cache
mernory), or both, during execution thereof by the machine 800, Accordingly, the main
meroory 804 and the processor 802 roay be considered as machine-readable media. The
mstructions 824 may be transmitted or received over a network 826 via the network
mterface device 820,

[8046]  As used herein, the term “memory” refers to a machine-readable medium able to
store data temporarily or permanently and roay be taken to mclude, but not be hmited to,
random-access memory (RAM), read-only memory (ROM]}, buffer memory, flash memory,

and cache memory. While the machine-readable medium 822 is shown in an example
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embodiment to be a single medium, the term “machine-readable medium” should be taken
to include a single medium or roultiple media {e.g., a centralized or distributed database, or
associated caches and servers) able to store instructions. The term “machine-readable
mediurn” shall also be taken to include any medium, or corabination of multipic media, that
is capable of storing instructions for execution by a machine {¢.g., machine 808}, such that
the instructions {¢.g., instructions 824}, when executed by one or more processors of the
machine {e.g., processor 802), cause the machine to perform any one or more of the
methodologies described herein. Accordingly, a “machine-readable medium™ refers to a
single storage apparatus or device, as well as “cloud-based” storage systems or storage
networks that include multiple storage apparatus or devices. The term “machine-readable
medinm” shall accordingly be taken to juclude, but not be limited to, one or more data
repositories in the form of a solid-state memory, an optical medium, a magnetic medium, or
any suitable cormbination thereot.

(6647 Furthermore, the tangible machine-readable medium is non-transitory in that it
does not embody a propagating signal. However, labeling the tangibic machine-readable
mediam as “non-transitory” should not be construed to mean that the medium is incapable
of movement — the medium should be considered as being transportable from one physical
location to another. Additionally, since the machine-readable medium is tangible, the
medium may be considered to be a machine-readabie device.

18048] The mnstructions 824 may further be transmitted or received over a
communications network 826 using a transmission medium via the network interface device
820 and utilizing any one of & nuraber of well-known transfer protocols {¢.g., HTTP).
Examples of communication networks inciude a local area network (LAN), a wide arca
network (WAN), the Internet, mobile telephone networks, POTS networks, and wireless
data vetworks {e.g., WiFt and WiMAX networks). The terro “transmussion mediur” shall
be taken to include any intangible medium that is capable of storing, encoding, or carrying
instructions for execution by the machine 800, and inchudes digital or analog
communications signals or other intangible medium to facilitate communication of such
software.

188491 Throughout this specification, plural instances may implement components,
opcerations, ot structures described as a single instance. Although individual operations of
one or more methods are iflustrated and deseribed as separate operations, one or more of the

individual operations may be performed concurrently, and nothing requires that the

11



WO 2015/095827 PCT/US2014/071726

operations be performed in the order illustrated. Structures and functionality presented as
separate components in exaraple configurations may be implemented as a combined
structure or component. Similarly, structures and functionality presented as a single
component may be implemented as separate components, These and other variations,
modifications, additions, and improvements fall within the scope of the subject matter
herein.

138861 Certain erbodiments are described herein as including logic or a number of
components, modules, or mechanisms. Modules may constitute cither software modules
{¢.g., code embodied on a machine~-readable mediurn or in a transmission signal) or
hardware modules. A “hardware module” is a tangible unit capable of performing certain
operations and may be configured or arranged 1n a certain physical manner. v various
example embodiments, one or more computer systems {e.g., a standalone computer system,
a clicut corputer syster, or a server computer system} or onc or more hardware modules of
a computer system {(e.g., a processor or a group of processors) may be configured by
software {¢.g., an application or application portion} as a hardware module that operates to
perform certain operations as described heretn,

(80511 In some embodiments, a hardware module may be implemented mechanically,
electronically, or any suitable combination thereof. For exarople, a hardware module may
include dedicated circuitry or logic that is permanently configured to perform certain
operations. For example, a hardware module may be a special-purpose processor, such as a
field programmable gate array (FPGA) or an ASIC. A hardware module may also include
programmable logic or circuitry that 1s termporarily configured by software to perform
certain operations. For example, a hardware module may include software encompassed
within a gencral-purpose processor or other programmable processor. It will be appreciated
that the decision to implement a hardware module mechaunically, 1o dedicated and
permanently configured circutiry, or in temporarily configured circuitry {e.g., configured by
software) may be driven by cost and time considerations.

[8052] Accordingly, the phrase “hardware module” should be understood to encompass a
tangible entity, be that an entity that 1s physically constructed, permanently configured {¢c.g.,
bardwired), or temporartly configured {e.g., programmed) to operate i a certain manger or
to perform certain operations described herein. As used herein, “hardwarc-implemented
module” refers to a hardware module. Considering embodiments in which hardware

modules are temporarily configured (e.g., programmed}, each of the hardware modules need
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not be configured or instantiated at any one instance in time. For example, where a
hardware module comprises a general-purpose processor configured by software to become
a special-purpose processor, the gencral-purpose processor may be configured as
respectively different special-purpose processors {¢.g., comprising different hardware
modules) at different times. Software may accordingly configure a processor, for example,
to constitute a particular hardware module at one instance of time and to constitutc a
different hardware module at a different instance of time.

180531 Hardware modules may provide information to, and receive information from,
other hardware modules. Accordingly, the described hardware modules muay be regarded as
being communicatively coupled. Where multiple hardware modules exist
coutemporancously, communications way be achieved through sigoal transmission (e.g.,
over appropriate circuits and buses) between or among two or more of the hardware
meodules. In cmbodiments in which multiple hardware modulces are configured or
instantiated at different times, communications between such hardware modules may be
achieved, for example, through the storage and retrieval of information in mermory
structures to which the multiple hardware modules have access. For exarople, oue hardware
medule may perform an operation and store the output of that operation in a memory device
to which it ts communicatively coupled. A further hardware module may then, at a later
time, access the memory device to retrieve and process the stored output. Hardware
modules may also initiate communications with foput or ouiput devices, and may operaie on
a resource {e.g., a collection of information).

8054} The various operations of example methods deseribed herein may be performed, at
ieast partially, by one or more processors that are temporarily configured {e.g., by software)
or permanently configured to perform the relevant operations. Whether temporarily or
permanently configured, such processors may constitute processor-implemented modules
that operate to perform one or more operations or functions described herein. As used
heretn, “processor-implemented module” refers to a bardware module tmplemented using
OIC OF MO PIOCCSSOTS.

[8855]  Sinularly, the methods described herein may be at least partially processor-
implemented, a processor being an example of hardware. For example, at least some of the
operations of a method may be performed by one or 10Te Processors oF processor-
implemented modules. Moregver, the one or more processors may also operate to support

performance of the relevant operations in a “clond computing” environment or as a
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“software as a service” {SaaS). For example, at least some of the operations may be
performed by a group of computers (as examples of machines including processors), with
these operations being accessible via a network (¢.g., the Internet) and via one or more
appropriate interfaces {e.g., an application program interface (APL).

[6656] The performance of certain of the operations may be distributed among the one or
more processors, not only residing within a single machine, but deployed across a number
of machines. In some example erbodiments, the one or more processors or processor-
implemented modules may be located in a single geographic location {¢.g., within a home
environment, an office environment, or a server farm). In other exarple embodiments, the
OIC OF MO Processors or processor-implemented modules may be distributed across a
nuraber of geographic locations.

130571 Although an overview of the inventive subject matter has been described with
reference to specific example embodimments, various modifications and changes may be
made to these embodiments without departing from the broader spirit and scope of
cmbodiments of the present invention. Such cmabodiments of the inventive subject matter
may be referred to herein, fndividually or collectively, by the term “invention” merely for
convenience and without intending to voluntarily limit the scope of this application to any
single invention or inventive concept if roore than oue is, in fact, disclosed.

[6058] The cmbodiments tlhustrated herein are described in sufficient detatl to cnable
those skilled 1o the art to practice the teachings disclosed. Other embodiments may be used
and derived therefrom, such that structural and logical substitutions and changes may be
made without departing from the scope of this disclosure. The Detailed Description,
therefore, is not to be taken in a imiting sense, and the scope of various embodiments is
defined only by the appended claims, along with the full range of equivalents to which such
clairos are cotitled.

180591  Asused herein, the term “or” may be construed in cither an inclusive or exclusive
sense. Moreover, plural instances roay be provided for resources, operations, or structures
described herein as a single instance. Additionally, boundaries between various resources,
operations, modules, engines, and data stores are sorncwhat arbitrary, and particular
operations are ilhustrated in a context of specific tlustrative configurations. Other
allocations of functionality are envisioned and may fall within a scope of vartous
embodiments of the present invention. In general, structures and functionality presented as

separate resources in the example configurations may be implemented as a combined
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structure or resource. Similarly, structures and functionality presented as a single resource
may be impleroented as separate resources. These and other variations, modifications,
additions, and improvements fall within a scope of embodiments of the present invention as
represented by the appended claims. The specification and drawings are, accordingly, to be

regarded in an illustrative rather than a restrictive sense.

[
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CLAIMS

1. A method comprising:
receiving an indication to record a plurality of events including a first event and a second
event on a same channel;
starting a recording stream that includes a front padding added to a beginning of the first
event;
inserting, using a hardware processor, markings in the recording stream that differentiate
the first event from the second event, the inserting the markings comprising:
adding padding to an end of the first event in the recording stream, and
adding padding to a beginning of the second event in the recording stream;
stopping the recording stream at an end of the second event, the stopping of the recording
stream including adding padding to the end of the second event, the recording stream creating at
least one file; and

storing the at least one file for later playback.

2. The method of claim 1, further comprising condensing the recording stream by removing

a third event located between the first event and the second event from the recording stream.

3. The method of claim 1, wherein at least the padding added to the end of the first event

and the padding added to the beginning of the second event overlap.

4, The method of claim 1, further comprising:
receiving a request to view the first event;
accessing the at least one file that contains the first event;
determining the markings in the recording stream that differentiate the first event; and

causing presentation of the first event on a device of a user.

5. The method of claim 1, wherein the inserting of the markings occurs on-the-fly during a

recording of the recording stream.
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6. A method comprising:

receiving an indication to record one or more events contained within a review buffer;

determining a point to split a file containing at least one event of the one or more events
from the review buffer;

splitting, using a hardware processor, the file that contains the at least one event from the
review buffer based on the determining;

inserting markings into the file to differentiate each of the at least one event in the file,
the markings include padding added to a beginning and end of each of the at least one event in
the file; and

storing the file that contains the at least one event for later playback into a file storage.

7. The method of claim 6, further comprising:
inserting markings at a beginning and end of the one or more events in the review buffer,
wherein the determining of the point to split the file from the review buffer is based on at least

one of the markings.

8. The method of claim 7, wherein the markings include padding added to a beginning and

end of each of the one or more events in the review buffer.

9. A system comprising:

a hardware processor;

a recording module to receive an indication to record a plurality of events including a
first event and a second event on a same channel; and

a tuner to start a recording stream that includes a front padding added to a beginning of
the first event, and stop the recording stream at an end of the second event, stopping of the
recording stream including adding padding to the end of the second event;

the recording module further to:

insert, using the hardware processor, markings in the recording stream that
differentiate the first event from the second event, the recording module to insert the
markings by:

adding padding to an end of the first event in the recording stream, and
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adding padding to a beginning of the second event in the recording stream,
and
store the single file for later playback, the recording stream creating at least one

file.

10.  The system of claim 9, wherein the recording stream is condensed by removing a third

event located between the first event and the second event from the recording stream.

11.  The system of claim 9, wherein at least the padding added to the end of the first event and

the padding added to the beginning of the second event overlap.

12. The system of claim 9, further comprising a view module to:
receive a request to view the first event;
access the at least one file that contains the first event;
determine the markings in the recording stream that differentiate the first event; and

cause presentation of the first event to the user.

13.  The system of claim 9, wherein the recording module is to insert the markings on-the-fly

during a recording of the recording stream.

14. A machine-readable storage medium storing instructions which, when executed by the
at least one processor of a machine, cause the machine to perform operations comprising:

inserting markings at a beginning and end of one or more events in a review buffer, the
markings include padding added to a beginning and end of each of the one or more events in the
review buffer;

receiving an indication to record one or more events contained within a review buffer;

determining a point to split a file containing at least one event of the one or more events
from the review buffer;

splitting the file that contains the at least one event from the review buffer based on the
determining; and

storing the file that contains the at least one event for later playback into a file storage.
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15. The machine-readable storage medium of claim 14, wherein the

determining of the point to split the file from the review buffer is based on the at least one

marking.

16.  The machine-readable storage medium of claim 14, wherein the operations further

comprise inserting markings into the file to differentiate each of the at least one event in the file.

17. The machine-readable storage medium of claim 16, wherein the markings include

padding to a beginning and end of each of the at least one event in the file.
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